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AusNet Services

About AusNet Services

AusNet Services is a major energy network business that owns and operates key regulated
electricity transmission and electricity and gas distribution assets located in Victoria, Australia.
These assets include:

1 A 6,574 kilometre electricity transmission network that services all electricity consumers
across Victoria,

1  An electricity distribution network delivering electricity to approximately 680,000 customer
connection points in an area of more than 80,000 square kilometres of eastern Victoria; and

1 A gas distribution network delivering gas to approximately 572,000 customer supply points
in an area of more than 60,000 square kilometres in central and western Victoria.

AusNetServicesd6 purpose is 6to provide our cust o
solutions. 0

For more information visit; www.ausnetservices.com.au

Our AusNet Services Values are the foundation
for how we achieve our objectives

We're one
team

We deliver

Contact

This document is the responsibility of the Regulated Energy Services division of
AusNet Services. Please contact the indicated owner of the document below with any inquiries.

Charlotte Eddy

AusNet Services

Level 31, 2 Southbank Boulevard
Melbourne Victoria 3006

Ph: (03) 9695 6000
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Overview

Introduction

On 30 October 2015 AusNet Services submitted to the Australian Energy Regulator (AER) its
initial regulatory proposal (Revenue Proposal) for its electricity transmission network for the 1
April 2017 to 31 March 2022 regulatory control period. The AER published its Draft Decision on
that proposal on 20 July 2016.

This document, together with supporting materials, constitutes AusNetSer vi ces 6 Rev
Revenue Proposal for the regulatory period from 1 April 2017 to 31 March 2022. It has been
prepared in accordance with version 82 of the National Electricity Rules (NER).

The Revised Revenue Proposal responds to issues raised in the Draft Decision and updates
AusNetServi ces6 Revenue Proposal for new informat.i

Importantly, AusNetSer vi ces6 Revised Revenue Proposal i s
the objectives set out in the Revenue Proposal and, if accepted by the AER, will continue to
provide Victorian consumers with efficient and low cost transmission services.

Key Features of the Revised Revenue Proposal

The Revised Revenue Proposal sets out that AusNetSer vi ces 6 t ot al revenue
the 2017-22 regulatory period is $2,967.5m (smoothed, nominal).

Figure O1: Total Revenue Requirement ($m, real 2016-17, smoothed)
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The basis for the revised forecast is explained in the remainder of this Revised Revenue
Proposal and its supporting documents.

In developing this response to the Draft Decision, AusNet Services has carefully considered the
matters raised by the AER.

Overall, there ar e many areas of agreement b
AusNetSer vi ces 6 Revi sed ReveSewiees lias adppted aghe followindhu s Ne t
aspects of the Draft Decision that reduce required revenues:

T Applicati on odelingappeoach to BsfinsatinG tine cost of equity. This results in
a reduction in proposed revenues of around $240m compared to the Revenue Proposal.
However, AusNet Services considers that an upward adjustment to the Market Risk
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Premium (allowed under the Guideline) is required due to the current lowest ever interest
rate environment.

1 The application of straight line depreciation to network investment undertaken in the 2017-
22 regulatory period. This reduces required revenues by around $70m.

The removal of the output growth adjustment, reducing required revenues by $34m.

The AEROGs forecast for i nsurance premiums an
revenues by $13m.

However, there are several areas where AusNet Services considers the Draft Decision is not
consistent with the NEO and the long term interests of consumers, including:

1 Capital Expenditure i The AEROs a pgunmg safethh risk does not reflect the
rigorous obligations in place to protect the safety of both employees and the general public.
I f i mplemented, the AERG6s approach would resul
of transmission assets. The resulting change to work practices and feasible capex
solutions would increase long term costs to consumers.

i Rate of Return and the Value of Imputation Credits i The allowed rate of return is not
commensurate with benchmark efficient financing costs. In addition, the value of imputation
credits is over-estimated. The Revised Revenue Proposal updates AusNetSer vi ces o
proposed rate of return for the latest interest rate information and to reflect the Australian

Competition Tribunal dés February 2016 decision
should reflect those that would be incurred by an unregulated entity.

1 Operating Expenditure ¥ The AEROGs rejection of additional
assets reflect a misunderstanding about the treatment of historical decommissioning costs.
AusNet Services can confirm that similar asset decommissioning costs are not embedded
in its historic operating expenditure, and therefore the proposed step change is justified.
Asset decommissioning is likely to become more frequent in future i it is important that
efficient decommissioning costs can be recovered to maintain appropriate incentives to
minimize long term costs. AusNetSer vi ces also considers t he
forecasting self-insurance costs is incorrect.

1 Expected InflationT The AEROGs inflation forecasting met hc
inflation forecasts. To allow AusNet Services to recover its efficient costs, it is imperative
t hat t he AEROGs approachSermrvirceevs s eldi mheelf oD ec iAsuis
does not do so, its Final Decision is likely to apply de facto negative real interest rates over
the coming period, contrary to observed Australian market outcomes. This clear perverse
outcome will impact the level of investment AusNet Services is able to attract to efficiently
invest in the network.

The Revised Revenue Proposal also differs from the Draft Decision by:

1 Clarifying areas of confusion, including in relation to the safety obligations and standards
that AusNet Services must comply with and the treatment of historical asset
decommissioning costs.

1 Responding to areas of the Draft Decision where the AER requires further information to
complete its assessment of the Proposal. For example, additional supporting material for
I CT capital expenditure has beeadetpiledexplathiod at t
of AusNetSer vi ces 6 a p p sing aetween i ahernative alemand forecasts is
included.

1 Reflecting new information that was not available when AusNetSer vi ces 6 Re v e
Proposal was prepared.

0 An additional major replacement project is now forecast following a recent asset fault
which has led to the downgrading of the condition of particular transformers.
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0 Consistent with the Australian Competition -
of Return Guideline, AusNet Services has adopted the Guideline approach for the cost
of equity and the Tribunal s alternative (in
new cost of debt approach.

1 Modifying the proposed approach to accelerated depreciation. The AER has applied
accelerated depreciation to assets that will no longer be in service. Expected changes to
the transmission network over the next decade have led AusNet Services to consider
whether depreciation of additional assets should be accelerated. Accelerated depreciation
of Latrobe Valley generator connection assets with a total value of $13m is included in this
Revised Revenue Proposal.

Responding to Stakeholder Concerns

In formulating this submission, AusNet Services has considered the written submissions the

AER received from the Customer Challenge Panel (CCP) and other stakeholders in response to

the Revenue Proposal, and matters raised at the
has also considered feedback received through the stakeholder engagement it has carried out

since the Revenue Proposal was submitted, which includes:

1 Individual discussions with the CCP and consumer advocates, particularly in relation to
accelerated depreciation;

T A Public Forum held on 16 August 2016; and
1 Engagement through AusNetSer vi cesd Consumer Consultative C
The Revised Revenue Proposal addresses stakeholder concerns by:

1 Removing the declining balance method for accelerated depreciation on all new
investments. AusNet Services received very strong feedback that stakeholders did not
support its short-term impact on price. The CCP expressed disappointment that
AusNet Services had proposed an approach that was contrary to stakeholder feedback.

1 Upholding its approach to valuing safety risk. This is critical if the safety performance of the
transmission network is to be maintained. AusNet Services has discussed this topic with
Energy Safe Victoria, a key stakeholder given it is responsible for regulating electricity and
gas safety in Victoria, and understands that ESV will make a formal submission to the AER.

T Accepti ng the AERG6s Guideline approach to setti
preferred position of most stakehol ders, al t h
is conservative.

1 Ceasing to apply an output growth escalation to operating expenditure, consistent with
feedback from the Energy User Coalition of Victoria. AusNet Service agrees the increased
operating costs are initially incurred and paid for outside the revenue cap.
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Structure of the Revised Revenue Proposal

The remainder of this document is structured as follows:

Chapter 1 provides an update on AusNetSer vi ces 6 stakehol der engag
describes how stakeholder feedback has been reflected in the Revised Revenue

Proposal.

Chapter 2 outlines AusNetSer vi c es 0 vaneevregsierdent rfoe the forthcoming
regulatory control period, including building block components, revenue
adjustments (including shared assets) and X factors.

Chapter 3 presents AusNetSer vi cesd6 revised capital expendi't
Chapter 4  presents AusNetSer vi cesO0 revised operating expend
Chapter 5 explains AusNetSer vi ces® revised regulatory depre

Chapter 6 outines AusNetSer vi cesd® proposed rate of return

Chapter 7 outlines AusNetSer vi ces 6 proposed value of imput a
allowance.

Chapter8 setsoutAusNetSer vi cesd6 revised incentive scheme

Chapter 9 setsout AusNetSer vi ces® revised cost pass throug

Chapter 10 outlines AusNetSer vi ces 6 approach to determining

Chapter 11 presents AusNetSer vi ces 6 proposed pndi regotiaing met h
framework for the forthcoming regulatory control period.

The Revised Revenue Proposal has been prepared in accordance wi t h Aus Net Ser
approved Cost Allocation Methodology. The expenditure forecasts are consistent with AusNet
Servicesd capitalisation policy, which is wunchan
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1 Stakeholder Engagement

11 Key Points

T In keeping with its commitment to continued and ongoing stakeholder engagement,
AusNet Services undertook further stakeholder engagement following the submission of its
Revenue Proposal.

1 We continued to deliver a robust and low cost customer and stakeholder engagement
program through:

0 One-on-one interviews with customer advocates;
0 Holding a customer advocate workshop;

o Informal discussions with customer advocates including the Consumer Challenge
Panel (CCP); and

0 Holding a joint public forum with AEMO to obtain feedback on our Revised Revenue
Proposal positions.

1 Many of these efforts focused explicitly on better understanding stakeholder perceptions of
accelerated depreciation.

1 AusNet Services has taken the learnings from its stakeholder engagement efforts into

account when developingi t s response to the AEROGs Draf

substantively impacted our Revised Proposal include:
0 Removing accelerated depreciation to new investments;
0 Accepting zero output growth in opex rate of change; and

o0 Further explaining the impacts of safety assumptions in evaluating risk and forecasting
capex.

1  AusNet Services welcomes further feedback on its stakeholder engagement approach and
looks forward to continued engagement with stakeholders as a part of its ongoing
commitment to further improve its stakeholder engagement practices.

12 Introduction

As part of preparing its Revenue Proposal, AusNet Services undertook a consultation program
to understand the views of its stakeholders on key aspects of the proposal. The program
included:

T A series of stakeholder forums. Three stakeholder forums formed the core of
AusNetServices®6 TRR engagement activities.
sequential updates on the development of the revenue proposal. They also sought
stakeholder feedback at a time which would enable any feedback to be taken into account
in the pr opos alEéachk fordne comsistedmitae imteractive presentation and a
discussion session.

1 A consultation paper on accelerated depreciation. This paper provided detailed, accessible
information about accelerated depreciation and invited stakeholders to make written
submissions on the subject. These submissions were used to inform AusNetSer v i
TRR Proposal. AusNet Services received a single written submission on the consultation
paper from another Transmission Network Service Provider.

REVISED REGULATORY PROPOSAL 2017-22 21 SEPTEMBER 2016 81246
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Throughout, AusNet Services highlighted its availability to hold in-depth discussions with
interested parties.

AusNet Services took on board all the feedback received. The Revenue Proposal clearly set
out how this feedback had been considered by AusNet Services, and, where the feedback had
not been adopted in the Revenue Proposal, why this was the case.

The AER was complimentary about AusNetSer vi ces engagement prog
Decision:

ifoOverall we ¢ 0 n sSerdioes hast thkant impértarg Bteps to engage with its
customers. Stakeholders have commented that AusNet Services has made significant
progress and has shown considerable goodwill in seeking consumer engagement. This is
very positive. We consider that the consumer engagement undertaken by AusNet Services
to datecr}]as significantly built on the engagement program undertaken in its previous revenue
review.

The CCP agreed that AusNet Services had made solid efforts to engage with stakeholders and

showed goodwill in doing so. It also considered that there had been reasonable
responsiveness to stakeholder views in its expenditure proposal. However, the CCP expressed
disappointment about AusNet Services not taking on board stakeholder feedback in relation to
accelerated depreciation, and also questioned the extent of AusNetSer vi cesd® pr oact
seeking consumer input.

AusNet Services has continued to build on its stakeholder engagement practices since
submission of the Revenue Proposal, through:

1 Undertaking more focused engagement on accelerated depreciation; and
1 Establishing a Consumer Consultative Committee.

AusNet Services also provided four stakeholders with the confidential details of a proposed cost
pass through event after they entered into a Confidentiality Agreement with AusNet Services.
This demonstrates our willingness to transparently share information with stakeholders where it
is possible to do so.

As outlined in the initial proposal, AusNet Services is committed to continuing and improving its
practices when it comes to stakeholder engagement. It recognises that genuine and meaningful
engagement efforts need to extend beyond that of regulatory reviews to ensure that
AusNet Services manages and maintains its transmission network in a manner that promotes
the long term interests of its customers.

This Chapter provides an update on stakeholder engagement that has been carried out since
the Revenue Proposal was submitted. It is structured in the following way:

1 Section 1.3 describes the approach taken to engaging on accelerated depreciation since
submission of the Revenue Proposal;

1 Section 1.4 highlights the additional engagement activities that AusNet Services has
undertaken since submitting its Revenue Proposal;

1 Section 1.5 explains how stakeholder feedback has been taken into account by AusNet
Services to prepare its Revised Revenue Proposal;

Section 1.6 described AusNetSer vi cesd ongoing engagement act.

Section 1.7 lists the supporting documents.

! AER, Draft Decision i AusNet Services transmission determination 2017-18 to 2021-22, July 2016, Overview, p. 49.

2CCP,Transmis;sionfortheGenerations,Response to AusNet Servicesd6 Revenue Proposal a
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13 Engagement Approach i Accelerated Depreciation

1.3.1 Objectives

A key focus of AusNetSer vi cesd® stakeholder engagement effo
was submitted was to better understand stakeholder views on accelerated depreciation. This
was identified as an important issue to consider further given:

1  Accelerated depreciation re-allocates costs between current and future consumers. It is
important to understand whether this outcome is acceptable to consumers. The method of
accelerated depreciation proposed in AusNetS e r v i Reeesug Proposal represents
significant changes to existing practices which will impact customers and stakeholders.

1 Mixed feedback was received on the topic. Stakeholder consultation undertaken prior to
the submission of its revenue proposal indicated that there was strong opposition to any
form of accelerated depreciation. However, at
of the Revenue Proposal (held on 19 December), a degree of support for the principle of
accelerated depreciation was heard, highlighting a need for AusNet Services to conduct
further research.

AusNet Services was also interested in gauging stakeholder sentiment around the different
forms of accelerated depreciation as a part of these efforts.

This section describes the approach undertaken to the further consultation on accelerated
depreciation carried out after submitting the Revised Proposal.

1.3.2 Stakeholder Identification

Customer and industry advocacy groups were targeted. These groups represent various end-
user customers and have historically been highly engaged in regulatory determination
processes. These groups were targeted because given the complexity of the topic being
explored, it was decided that advocates, rather than typical end-user customers, may be better
placed to productively contribute to the issues.

1.3.3 Overview of Stakeholder Engagement Activities

Following its initial submission, AusNet Services launched a range of engagement activities
focusing on accelerated depreciation. These activities included:

9 Individual discussions with customer advocates. Five face-to-face, semi-structured
interviews with representatives from a diverse range of customer advocacy groups were
conducted in April and May 2016. The interviews were conducted by an AusNetSer vi ces 0
Customer Engagement Consultant with a background in academic research thereby
reducing external consultant costs. Each interview was approximately ninety minutes in
duration and was conducted at AusNetSer vi cesd head office. Al
background briefing document and discussion guide prior to the interviews being conducted
(see Appendix 1A T Interview background briefing) to build a base level of understanding
prior to the discussion.

Topics covered during these discussions included utilisation risk, the price of electricity,
intergeneration equity, and forms of depreciation.

1 Informal conversations with customer advocates. As a part of its ongoing, business as
usual, engagement processes, AusNet Services also conducted a number of informal
conversations with customer advocates and industry representatives. The purpose of these
conversations is to understand the areas of interest and concern in the current
determination, and to follow up in further detail matters raised in written submissions
provided to the AER.

1 Customer advocate workshop. AusNet Services held a ninety minute workshop with:
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0 the advocates who took part in the one-on-one discussions in June 2016;
0 other advocates, not previously involved in the one-on-one discussions; and
o the AER and the CCP.

The workshop was developed and facilitated by internal staff. The purpose of this workshop
was to confirm and validate the aggregated findings from these initial discussions.
AusNet Services also sought robust feedback on its proposed method of accelerated
depreciation and other options that it was considering. Participants were sent the draft written
report from the one-on-one interviews prior to this workshop to help facilitate discussion. This
report was finalised following feedback received during the workshop (Appendix 1B 1
Engagement Overview I TRR Accelerated Depreciation).

The topics covered were consistent with those explored at the one-on-one discussions.
1.3.4 Findings from further Stakeholder Engagement on Accelerated Depreciation

Summary of stakeholder views from post-submission engagement efforts

The majority of consumer advocates did not support accelerated depreciation. They considered
that customers would oppose higher short-term prices, despite the longer-term price reductions.

Form of Depreciation

AusNet Services presented the price impacts of two alternative accelerated depreciation
approaches to advocates; being the declining balance and reduced asset life approaches.
Many advocates considered that individual consumers would find it difficult to understand and
engage with the discussion, particularly given the low materiality of the price impact of the
different options. Some advocates considered that it was AusNet S e r v i resposasiility to
select the most appropriate form of accelerated depreciation to propose without having to
concern customers with this. One advocate stressed that the choice of depreciation framework
should be informed by accurate consumption forecasts.

When questioned about which form of depreciation they believed might be most acceptable to
consumers, most advocates did not provide a clear position. However, when explained that the
approach proposed by AusNet Services in its Revenue Proposal would cost residential
consumers less than $7 extra a year, some were supportive. In fact, one advocate indicated
that the price i ncritsaawortwezen communisatng ith custbrrertséd 16
was the advocates6 perception that a $7 1inc
even vulnerable customers. However, one advocate flagged that although the size of the price
increase is merely @& o i ,dt ésdmportant that the rationale underpinning this price increase is
sound.

Application of Accelerated Depreciation to Different Assets

Views on which assets it would be most appropriate to accelerate the depreciation of were
mixed. For example, two advocates thought that it was more justifiable to apply accelerated
depreciation to specific assets, especially new assets which may be utilised less into the future.
Another, however, suggested that AusNet Services should apply accelerated deprecation
across all assets to avoid criticism of cherry picking.

Views on whether accelerated depreciation would be most appropriately applied to existing or
new assets were also mixed. Some advocates suggested that the existing asset base should
not be touched, as consumers should not pay for additional costs they were not expecting to
pay. Other advocates suggested targeting existing assets that were most likely not to be
required in future (such as the Latrobe Valley 500kV lines) was most appropriate.

One advocate suggested that AusNet Services requires more reliable, locational specific data to
underpin its depreciation proposal. Monte Carlo analysis could then be applied to determine
expected utilisation patterns and quantify the risk if straight line depreciation were maintained.

REVISED REGULATORY PROPOSAL 2017-22 21 SEPTEMBER 2016 11/246
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14 Additional Engagement Activities

The following broader engagement activities have been carried out in preparing the Revised
Revenue Proposal.

1 Joint AEMO and AusNetSer vi c e s & jointdarummwas held with various customer
advocates and industry representatives on 16 August 2016. The purpose of this forum was
to seek feedback on pr oposed positions i n r eBepsionsAg to
summary of the forum is attached (Appendix 1C i Revised Revenue Proposal 16 August
Stakeholder Forum Summary), and feedback received at the forum is identified and
responded to throughout this Revised Revenue Proposal.

f AusNetSer vicesbo6 Cu s t tivaneGommittee n(€@d).t a In June 2016,
AusNet Services launched its CCC. The purpose of the CCC is to gain actionable
customer insights to inform decision making and execution of strategy. The scope of the
Committee covers AusNetSer vi ces 0 t hetwoks.r egul ated n

f TheCCCisnotadecision-maki ng body but plays an i mportan
role to AusNet Services, reporting through to management. This means that, where
applicable, it is critical that management is held accountable for either reflecting advice
provided by the Committee in its decision-making, or justifying any decisions to disregard
its advice.

1 The establishment of a CCC provides an ongoing forum in which a range of customer
issues can be discussed by a select group of community or customer representatives,
often people with expert knowledge about specific and general consumer issues.

1 Membership of the Committee comprises of seven AusNetSer vi cesd® represe

including the Managing Director and eleven external representatives from a range of

customer interests and community groups. External membership of the Committee
collectively represents a cross-section of AusNetSer vi ces 6 customers (i
our services and/or are connected to our electricity transmission network, or electricity and

gas distribution networks). To best reflect a range of ideas and opinions of a
representative customer group, at least one representative from one or more of the

following customer segments are represented on the Committee:

0 Residential customer;

Small-to-medium business;

Large industrial and commercial business;
Rural customer;

Vulnerable or disadvantaged customer;
Solar and alternative technologies; and

O O o o o o

Local council.

1 Members were briefed on AusNet Services6i nt ended response t o t h
Decision.

15 Role of Stakeholder Feedback in preparing the Revised Revenue Proposal

AusNet Services prepared its Revised Revenue Proposal with stakeholder feedback in mind.
The stakeholder feedback received and how it has been addressed is explained in detail in the
relevant chapters. Consistent with the approach taken in the Revenue Proposal, where
stakeholder feedback has not been reflected in the submission, we have explained why.
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A summary of stakeholder feedback, and how it has been addressed, is provided in the Table
below.

Table 1.1: Summary of Stakeholder Feedback

How Feedback has been
Revenue Component Feedback Received Incorporated in the Revised

Revenue Proposal

Capital Expenditure Stakeholders were interested in | A full explanation on
more detail around AusNetSer v i| AusNetSer vi ces a |
approach to quantifying safety risk. valuing safety risk and its
legislative obligations is included

Stakeholders asked whether the in the Revised Revenue Proposal.

approach to valuing safety risk was
tightly  specified by Victorian
legislation.

A stakeholder expressed concern | AusNetSer vi cesd pr
that AusNetSer vi ces b result in a declining RAB (in real
Asset Base (RAB) was forecast to | terms) over the  2017-22
continue to grow over the 2017-22 | regulatory period.

regulatory period.

Operating Expenditure | Opposed addition opex to account | Additional opex for output growth
for network growth as this would not | is no longer included in
match the imposition of costs under | AusNetSer vi ces 6

the Victorian transmission planning | Revenue Proposal.
arrangements.

Considered that decommissioning | Provides additional detail to
the synchronous condensers should | support the proposed one-off
be funded through the depreciation | increase in opex to decommission
allowance, not through additional | the synchronous condensers, and
opex. explains why this is the
appropriate funding mechanism
under the regulatory framework.

Supported the additional funding for | Continues to propose additional
Smart Aerial Image Processing | expenditure for SAIP.

(SAIP), due to the potential to
reduce future expenditure.

Rate of Return Support t he A E H AusNet Services has adopted the
approach, but consider it to be | AERO s Guideline
conservative. determine the cost of equity.

Depreciation Oppose the application of declining | The Revised Revenue Proposal
balance depreciation to new | does not apply declining balance
investment. depreciation to new investments.

Incentive Schemes Did not support the proposed | AusNet Services no longer

adjustment to incentive scheme | proposes an adjustment to its
targets due to a decline in the Value | incentive scheme targets are
of Customer Reliability. made on this basis.
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1.6 Ongoing Engagement

AusNet Services Revenue Proposal comprehensively outlines how it intends to engage with
stakeholders in an ongoing manner. Specifically, we recognise that for the transmission
business, stakeholder engagement must continue to grow beyond that undertaken for
regulatory proposals and major capital projects to date.

As such, AusNet Services is in the process of developing a business-wide customer and
stakeholder engagement mode that includes policies, approaches and processes. The
business is committed to building the strengths it needs to implement broad-based business as
usual engagement across the business.

For transmission network stakeholders, AusNet Services is committed to continuing stakeholder
engagement through the following ongoing activities:

1 Improving the information that is available and easily accessible to customers and
stakeholders through the launch of its new customer-centric website;

1 Review key learnings from the efforts to date. AusNet Services will conduct an internal
workshop with those involved in the program to evaluate the efforts described in this report
and discuss areas of improvement for future engagement; and

1 Continued consultation with key stakeholders though activities such as presentations and
workshops tailored specifically to the information needs and expertise of those groups.

1.7  Supporting Documents

The following appendices are relevant to this chapter:
1  Appendix 1AT Accelerated Depreciation: Background Briefing Document
1 Appendix 1B i Engagement Overview i TRR Accelerated Depreciation

T Appendix 1C 1 Revised Revenue Proposal 16 August Stakeholder Forum Summary
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2 Maximum Allowed Revenue and Price Path

This chapter sets out AusNetSer vi cesd® response to the Australd.i
Draft Decision with respect to revenue as set out in Attachment 1 i Maximum allowed revenue.

AusNet S e r v iintial poditions were set out in Chapter 13 i Maximum allowed revenue and

price path of the Revenue Proposal.

In the event of inconsistency between information contained in this chapter and
AusNetSer vi ces 0 Rasal ¢heiof@maRon ocoptained in this chapter prevails.
2.1  Introduction

The AER determined a total annual building block revenue requirement for AusNet Services of
$2,694.3 million (nominal) for the 2017-22 regulatory control period, representing a reduction of
$463.3 million (nominal) or 14.7 percentto AusNetSer vi ces® Revenue Proposa

The major reductions to AusNet S e r v i pcesceb@d transmission services revenue building
blocks proposal included:

T  The return on capital allowance reduced by 16.8%;
The regulatory depreciation allowance reduced by 13.5%;
The capital expenditure (capex) allowance reduced by 23.1%;

The operating expenditure allowance reduced by 6.1%; and

= =4 -4 -2

The cost of corporate income tax allowance reduced by 14.7%.

AusNetSer vi c e s ORevermiey Prapesal revenues are affected by its positions on inputs
and approaches to the regulatory building blocks.

A summary of key building block positions within the Revised Proposal is provided below.
AusNet Services:

1 Proposes to continue to apply straight-line depreciation to its existing asset base and
assets to be commissioned in the 2017-22 regulatory period;

T Accept s t Draft DACKIBOt® accelerate the depreciation of assets that are to be
decommissioned in the current or forthcoming regulatory period;

1 Proposes accelerated depreciation to other selected network assets that are no longer
expected to be requiredinthelong-t er m due to changes in Victori

T Accept s t Draft DAcEiIBOos AusNet Services proposed Shared Assets revenue
adjustments for the 2017-22 period,;

1 Accepts some aspects of the Draft Decision on capex including the application of updated
demand forecasts and the AERO6s approach to for

T Does not accept t hoevaluing Rabety risk popdetermaine lthe economic
timing of capital expenditure projects, ort he AERG6s approach to accour
bias;

1 Accepts some aspects of the Draft Decision on operating expenditure including:

o the AEROS b a s e th the axceptionpoé & requived adjustment for self-
insurance;

o the AEROG6s approach to forecasting insurance

o the AERO6s methodology for determining the r
AEROGs real price ychaagemqeuts;or producti vit
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o the AERO6s forecast of opex attributable to
adjustment for the Revised Revenue Proposal b

T Does not accept the AERDOs-insu@mre apsiscohits tleoisiohonr e c a s
opex step changes;

Accepts the AERG6s Guideline approach to esti ma

Does not accept the AERO estimate for the value of imputation credits (gamma) of 0.40,
instead proposing a value of 0.25;

M Does not apply t h e & Br&toDecision of the allowed return on debt for the 2017-22
period and instead adopts an immediate transition to the trailing average approach for
calculating the cost of debt; and

T Does not accept the AERG6s est i m&2periobdf 2.44%,r ec as
instead proposing a placeholder of 1.65% using a market based estimate.

Having regard to the above changes, AusNet Services proposes total revenue for the 2017-22
period of $2,966.7 million (nominal unsmoothed). The revised revenue requirement is 10.1%
higher than the Draft Decision and 6.0% lower than the Revenue Proposal.

The remainder of this chapter is structured as follows:

1 Section 2.2 outlines AusNetSer vi cesd® Revised Reven2Qeeri®dr opos e
and

 Section 2.3 outlines AusNetSer vi ces o revi sed p rso Revenued She
Adjustment for the 2017-22 period.

2.2  Revised Revenue Proposal

221 SummaryofAusNet Ser vi ces® Revenue Requirement
Based on the detailed inputs described and calculated in this Revised Revenue Proposal,
AusNetSer vi c e s 6 esenmue oefuiremént gomprises an average of $565.3 million per

annum (real $2016-17) in the 2017-22 regulatory period.

Figure 2.1: Revenue 2014-15to 2021-22 ($m, real 2016-17)

700
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500 | |
400 - -
300 | |
200 | |
100 - |

2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22

mActual revenue  mExpected revenue Forecast revenue
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2.2.2  Annual building block revenue requirement

The annual building block revenue requirement for each year of the period is calculated (in
accordance with NER 6A.5.4) as the sum of the building blocks. The Table below presents a
summary of the building blocks and the annual building block revenue requirement.

Table 2.1: Annual building block revenue requirement from 1 April 2017 to 31 March 2022
($m, nominal)

2017/18 2018/19 2019/20 2020/21 2021/22

Return on Capital $235.9 $233.9 $225.1 $218.5 $213.2 | $1,126.5
Regulatory Depreciation $120.8 $123.0 $130.3 $133.5 $116.7 $624.2
Operating Expenditure $219.2 $216.6 $220.6 $225.4 $229.2 | $1,111.0
Revenue Adjustments* -$0.2 -$0.2 -$0.3 -$1.8 -$5.2 -$7.7
Net Tax Allowance $24.7 $21.1 $23.1 $25.1 $18.6 $112.6
Annual building block

revenue requirement $600.4 $594.3 $598.8 $600.7 $572.5 | $2,966.7
(unsmoothed)

Source: AusNetSer vi cesd Revised Proposal PTRM

* This refers to adjustments for the EBSS and shared assets.

The unsmoothed annual revenue requirement is calculated as the sum of the building block
components, which are described in the sections below, and detailed in the Chapters that
follow.

Regulatory Asset Base

AusNet S e r v i farezastoRAB for the forthcoming regulatory control period is set out in the
Table below. It reflects the capital expenditure forecast set out in Chapter 3 of the Revised
Revenue Proposal and the forecast depreciation over the period, as described in Chapter 5. It
also reflects the establishment of the opening RAB as at 1 April 2017 as described in Chapter
10.

Table 2.2: Regulatory asset base (As Incurred) 1 April 2017 to 31 March 2022 ($m,
nominal)

2017/18 2018/19 2019/20 2020/21 2021/22
Opening RAB $3,181.2 $3,249.4 $3,297.7 $3,333.7 $3,350.1
Net Capital expenditure $188.9 $171.2 $166.3 $149.9 $129.3
Opening RAB inflation addition $52.5 $53.6 $54.4 $55.0 $55.3
Nominal Straight-line depreciation -$173.2 -$176.6 -$184.7 -$188.5 -$172.0
Closing RAB $3,249.4 $3,297.7 $3,333.7 $3,350.1 $3,362.7
Source: AusNet Services6Revised Proposal PTRM.
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Return on Capital

Details of the WACC for revenue calculation purposes are set out in Chapter 6 of this Revised

Revenue Proposal. The return on capital has been calculated by applying the post-tax nominal
vanilla WACC to the regul atory as $estTabRegrue i n ac
Model (PTRM). This calculation is shown in the Table below.

Table 2.3: Return on Capital from 1 April 2017 to 31 March 2022 ($m, nominal)

2017/18 2018/19 2019/20 2020/21 2021/22

Opening RAB $3,181.2 $3,249.4 $3,297.7 $3,333.7 $3,350.1

WACC (percent per annum) 6.39% 6.23% 5.94% 5.73% 5.58%

Return on capital $235.9 $233.9 $225.1 $218.5 $213.2
Source: AusNetServi ces 6 Revised Proposal PTRM

Depreciation

The calculation of AusNetSer vi ¢ e s 6 depreciatiproaiovahce is detailed in Chapter 5 of
this Revised Revenue Proposal. The AER6 sPTRM calculates economic depreciation by
subtracting the indexation of the opening asset base from the nominal depreciation for each
regulatory year. A summary of this calculation is shown in the Table below.

Table 2.4: Economic Depreciation from 1 April 2017 to 31 March 2022 ($m, nominal)

2017/18 2018/19 2019/20 2020/21 2021/22

Nominal Straight-line depreciation $173.2 $176.6 $184.7 $188.5 $172.0

Less: indexation on opening RAB -$52.5 -$53.6 -$54.4 -$55.0 -$55.3

Regulatory depreciation $120.8 $123.0 $130.3 $133.5 $116.7
Source: AusNetServi ces6 Revised Proposal PTRM

Operating and Maintenance Expenditure

The derivation of AusNet Servicesd6 o per at i ng a exendiad (apexg foracast is
set out in Chapter 4 of this Revised Revenue Proposal. The total opex forecast including
controllable opex, self-insurance, and easement land tax.

Table 2.5: Opex forecast from 1 April 2017 to 31 March 2022 ($m, nominal)

2017/18 2018/19 2019/20 2020/21 2021/22

Controllable Opex $100.2 $95.7 $97.6 $100.5 $102.2

Self-insurance $2.8 $2.8 $2.8 $2.9 $2.9

Sub-total $103.0 $98.5 $100.5 $103.4 $105.1

Easement Land Tax $116.2 $118.1 $120.1 $122.0 $124.1

Total $219.2 $216.6 $220.6 $225.4 $229.2
Source: AusNetServi ces6 Revised Proposal PTRM

REVISED REGULATORY PROPOSAL 2017-22 21 SEPTEMBER 2016 18/246



AusNet Services

Chapter 21 Maximum Allowed Revenue and Price Path

Efficiency Benefit Sharing Scheme

The Table below sets out the payments arising from the operation of the EBSS revenue during
the current regulatory period. The positive amounts shown indicate bonuses to be included in
the building block calculation as a result of efficiency gains achieved.

Table 2.6: Incentive scheme payments from 1 April 2017 to 31 March 2022 ($m, real 2016-
17)

2017/18 2018/19 2019/20 2020/21 2021/22

EBSS $1.3 $1.3 $1.3 - -$3.0

Source: AusNet Services Revised Proposal PTRM.

Estimated Cost of Corporate Tax
The calculation of estimated corporate income tax is detailed in Chapter 7 of this Revised
Proposal. The estimated tax allowance is shown in the Table below.

Table 2.7: Estimated Cost of Corporate Tax from 1 April 2017 to 31 March 2022 ($m,
nominal)

2017/18 2018/19 2019/20 2020/21 2021/22

Tax payable $32.9 $28.1 $30.9 $33.4 $24.8

Less value of imputation credits -$8.2 -$7.0 -$7.7 -$8.4 -$6.2

Net corporate income tax

allowance $24.7 $21.1 $23.1 $25.1 $18.6
Source: AusNetServi ces6 Revised Proposal PTRM

2.2.3 Maximum allowed revenue, X factor and revenue cap

Pursuant to NER 6A.5.3(c) and 6A.6.8, the annual building block revenue requirement is
converted into a maximum allowed revenue in order for the revenue cap to be implemented.
The revenue cap proposed by AusNet Services is:

1 For the year ending 31 March 2018, $600.4 million (nominal); and

i For the years ending 31 March 2019 to 2022, escalated according to a constant X factor of
2.19%, that is, a negative real price path.

The maximum allowed revenue for the year ending 31 March 2018, and the X factor chosen
ensures a smooth transition (in terms of total revenue) from the current period, and accords with
the requirements of the NER in that it meets the following criteria:

1 The maximum allowed revenue in the last year (the year ending 31 March 2022) is within
3.0% per cent of the annual building block revenue requirement for that year, in accordance
with NER 6A.6.8(c)(2); and

1  The total building block revenue and the total maximum allowed revenue for the regulatory
control period (that is, the total revenue cap) are equal in NPV terms, in accordance with
NER 6A.5.3(c)(1).

The Table below shows the annual building block revenue requirement, the maximum allowed
revenue and the total revenue cap for the forthcoming regulatory control period.
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Table 2.8: Annual building block revenue, X factors and maximum allowed revenue from
1 April 2017 to 31 March 2022 ($m, nominal)

2017/18 2018/19 2019/20 2020/21 2021/22

Annual building block
revenue requirement $600.4 $594.3 $598.8 $600.7 $572.5 | $2,966.7
(unsmoothed)

Annual expected MAR $600.4 |  $596.9 $593.5 $590.1 $586.7 | $2,967.5

(smoothed)
X factor (per cent) -11.84% 2.19% 2.19% 2.19% 2.19% n/a
Source: AusNetServi ces 6 Revised Proposal PTRM

2.24 Average Price Path under the Proposed Revenue Cap

Prices are forecast to increase in real terms by 11.84% in 2017/18 and decrease by 2.19% each
year after to the end of the regulatory period in March 2022. The Figure below shows the
forecast price path for the forthcoming regulatory control period.

Figure 2.2: Future Price Path for AusNet Services ($/MWh)
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price
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12
12
11
2016-17 2017-18 2018-19 2019-20 2020-21 2021-22

== Nominal price path ==g==Real price path
Source: AusNetServi ces 6 Revised Proposal PTRM

The revenue path proposed by AusNet Services will continue to deliver low average
transmission charges for Victoria and ensure that those charges remain lower than most current
transmission charges in the NEM, as shown in the Figure below.
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Figure 2.3: Historical price path: Victorian transmission (index)

200
180 ——

160

140

120

100 P A —
80 N . A —
\——

40

20

» N N & S N IN N NS Q NS »
o5 o O © & o v ™ & & o
P & & L F L O O O S
N P P P N % S P P P P D)

Excluding Easement Land Tax Including Easement Land Tax CPI

Source: AusNet Services Revised Proposal PTRM, AusNet Services analysis.
2.3  Shared Assets Revenue Adjustment

In its Revenue Proposal AusNetSer vi ces applied the AERG6s Shared
to determine the appropriate shared assets revenue decrement for the 2017-22 period.
AusNetSer vi ces o proposed equaly @0%ud its diarecaste smaea tasset
unregulated revenues for the 2017-22 period, subject to a materiality threshold.

AusNetSer vi ces ® i nshared asset cpst redquaticn dodthe 2017-22 period is set out
in the Table below.

Table 2.9: AusNetSer vi miéiad #roposed Shared Asset Revenue Adjustment ($m,
2016/17)

$m, real $2016/17 2017-18 2018-19 2019-20 2020-21 2021-22 Total

Proposed shared assets revenue

decrement -$1.5 -$1.6 -$1.6 -$1.7 -$1.7 -$8.1

Source: AusNetS e r v i ¢ e RevenulerPiofiosala Chapter 6 i Shared Assets

With respectto AusNetSer vi ces®6 forecast of shared asset un
in its Draft Decision that:

iWe consi deer AiucelNed f orecasts are reasonabl e, base
shared assets revenue and our assessment of this revenue source for other service
providers.o®

Based on AusNetSer vi ces 6 initi al forecast total -2annual
period the materiality threshold included in the Shared Asset Guideline was satisfied in each

3 AER, Draft Decision i AusNet Services transmission determination 2017-18 to 2021-22, July 2016: Attachment 1 i Maximum

allowed revenue, p. 19.
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year.

decrement in its Draft Decision.*

Response to Draft Decision

Accordingly, the AER has accepted AusNetSer vi ces 6

proposed

AusNet Services accepts the Draft Decision on its proposed shared assets revenue adjustment,
being a total of $8.1 million (real $2016-17) for the 2017-22 regulatory period.

Based on AusNetSer v i

ceso

revi

sed

f orecast

tot Bleranmcesld

unregulated use of shared assets continues to be material in all years of the regulatory control
period. The results of the materiality assessment are shown in the Table below.

Table 2.10: Materiality Assessment Outcome ($m, real 2016/17)

shar e

$m, real $2016/17 2017-18 2018-19 2019-20 2020-21 2021-22 Total

Proposed smoothed ARR $592.1 $579.2 $566.7 $554.4 $542.3 | $2,834.7
Average Annual SAUR $16.1 $16.1 $16.1 $16.1 $16.1 $80.7
SAUR as % of ARR 2.7% 2.8% 2.8% 2.9% 3.0% 2.8%
Material? Y Y Y Y Y N/A

* AER, Draft Decision i AusNet Services transmission determination 2017-18 to 2021-22, July 2016: Attachment 1 i Maximum

allowed revenue, p. 19.
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3 Capital Expenditure

This chapter sets out AusNetSer vi cesd® response to the Australd.i
Draft Decision with respect to capital expenditure as set out in Attachment 6 of the Draft

Decision. AusNetSer vi ces 6 initi al capital expenditure f
Revenue Proposal.

In the event of inconsistency between information contained in this chapter and
AusNetSer vi ces®6 Revenue Proposal, the information

3.1 KeyPoints

T AusNet Services has not a dvalpingeafetytriske It cbrisiBeiss ap p
that its current approach leads to targeted replacement of the most risky assets to the
degree required by safety obligations, while allowing low and flat transmission prices to be
maintained.

T Any reduction on the value applied to safety risk would, if adopted by AusNet Services,
make the transmission system less safe for both AusNetSer vi ces & wor kf orc
general public. This is contrary to the requirements of the NER.

i Since submitting its Revenue Proposal, an explosive failure has occurred on
AusNet Services network. The risk of explosive failures is a real, not a theoretical risk.

i Followingt he AEROGs concerer vaibcoeustBk AssasENsent yapproach,
AusNet Services is committed to reviewing its approach to valuing safety risk before the
next regulatory review. However, the evidence presented in this Chapter demonstrates that
the conclusions of this review would not support a material decline in costed safety risk.

T  AusNet Services accepts the use of updated demand forecasts, and considers that both
summer and winter forecasts should be updated. It does not accept the automatic
application of AEMO6s forecasts, and hlmasdprovi
approach to applying demand forecasts.

1 Since submitting its Revenue Proposal, a need to undertake an additional major
replacement project at East Rowville Terminal Station has arisen following a transformer
fault.

T AusNetServices does not accept the AEROGs approac
and proposes its own which is statistically more robust.

1  AusNet Services has provided additional information on its transmission-specific ICT capex
programs, as requested by the AER.

T The AEROs approach to calculating capitalise
forecast for overheads has been scaled to reflect the Revised Revenue Proposal capex
forecast.

32 Summary

3.2.1 Draft Decision

The Draft Decision approved $573.1m of $745.6m (real, $2016-17) of capital expenditure
(capex), a reduction of $172.5m, or 23% from the capex forecast in AusNet Servi c e s 8 Reven.L
Proposal.
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The AER arrived at a lower network capex forecast by adjusting key assumptions underpinning
AusNetSer vi ces®6 economic project assessments. The
the Revenue Proposal and the Draft Decision are:

1 Reduction related to estimated safety risks ($99.0m);

1 Reduction related to estimated reliability risk, driven by applying updated demand forecasts
and adopting AEMOG6s 2015 Transmission Connect.i

Reductions in project cost estimates to account for cost estimation bias ($13.5m);
Reduction due to updating CPI ($13.3m); and

Reduction in non-network ICT expenditure ($4.6m), where no supporting information has
been provided.

The Table below compares the Revenue Proposal and the Draft Decision capex forecasts by
category.

Table 3.1: Revenue Proposal and Draft Decision Capex Forecasts ($m, real 2016-17)

Category ‘ Revenue Proposal Draft Decision ‘ Difference (%)
CBD station rebuilds 119.1 72.1 -39%
Major stations replacement 192.8 111.0 -42%
Asset replacement programs 250.6 221.8 -11%
Safety, security and compliance 71.6 63.4 -11%
Non-network 111.5 104.8 -6%
Total 745.6 573.1 -23%

3.2.2 Revised Revenue Proposal

While AusNet Services accepts some aspects of the Draft Decision, suchast he AER®s use
up to date demand forecasts, AusNetSer vi ces i s concerned about t
adjusting its safety risk assessment. It can be demonstrated that the approach adopted by

AusNet Services produces appropriate outcomes, as shown by the age and condition of the

assets currently proposed to be replaced, and is consistent with the NEO and the revenue and

pricing principles. In particular, AusNetSer vi ces 6 approach all ows it
requirements i mposed tidngl hedth and rsafetyi lepidlation,oas well @pa

electricity industry regulations, the primary objective of which is to deliver electricity safely.

Following t h e AEROSs concer ®er wiboad 6 AuasfNet y ri sk ass
AusNet Services is committed to reviewing its approach to costing safety risk before the next

regulatory review. It is anticipated that this would result in an outcome materially similar to the

approach currently adopted. However, due to the importance and complexity of this exercise, it

has not been possible to undertake this exercise in the timeframe available to prepare the

Revised Revenue Proposal. Nonetheless, AusNet Services is satisfied that, as an overall

package, its current assessment approach does not inflate safety risk beyond the levels

required by legislation. Therefore, AusNet Services does not consider that variations to its
replacement program on this basis are warranted.

If the value of costed safety risk were lowered, deferring projects, it would not allow
AusNet Services to meet its legal obligations for the safety of its workforce and the general
public. It would make on-site (brownfield) replacements infeasible, and therefore, necessitate
more expensive options (such as greenfield replacements), increasing the long term cost to
customers.
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In summary, AusNetSer vi ces® Revised Revenue Proposal acc:eé
1 The application of updated demand forecasts;

1 The Draft Decision on the major replacement projects at Ringwood and Heywood terminal
stations; and

T The ABRpRroach to forecasting capitalised overheads.

AusNet Services does not accept:

T The AEROGs approach to quantifying safety risk;
T The AER6s approach to account for cost esti mat
Further information is provided in relation to:

1 Our approach to selecting demand forecasts; and

T Non-network ICT expenditure; and

The remainder of this chapter is structured as follows:

T Section 3.3 outlines the AERO6s assessment appr

T Section 3.4 describes the AEROGs adjguadificaiennt t o
and AusNet Servicesd6 response to this adjust me

T Section 3.5 sets out of demend farecRsissandaApspétEentvi oas 6

response;
1T Section 3.6 describes the AERO6s adjustment t
estimationbias and outlines AusNet Servicesd response

i Section 3.7 describes the additional major expenditure that is required following new
information that has arisen since submission of the Revenue Proposal;

1 Section 3.8 outlines the Draft Decision on non-network capex and AusNetSer vi ces 6
response;

1 Section 3.9 outlines the Draft Decision on capitalised overheads and AusNetSer vi ces 6
response;

Section 3.10 addresses other matters raised by the AER in the Draft Decision;

Section 3.11 describes how stakeholder feedback has been taken into account in
developing the Revised Revenue Proposal;

i Section 3.12 sets out the Revised Revenue Proposal capex forecast; and
1  Section 3.13 lists the supporting documents that are relevant to this Chapter.

As no augmentation is includedin pl an, AEMOOG6s National Transmi s s
Plan is not directly relevant to this Revised Revenue Proposal. However, AusNet Services and

AEMO work together to integrate replacement and augmentation projects for the Victorian
transmission network, to ensure that any potential cost efficiencies are achieved.

33 AEROGs Capex Assessment Approach

This section describes the approach the AER has taken in reaching its overall capex forecast
and our concern that the AER has relied heavily on a single technique in reaching its Draft
Decision.

In its Expenditure Forecast Assessment Guideline, the AER states that:
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fiWhen we assess capex and opex forecasts, we will use a number of assessment
techniques to form a view on the reasonableness of the forecast. °0

While the Draft Decision discusses a number of techniques, the AER has exclusively relied

upon its assessment of key inputs into AusNetSer vi ces 0

forecasting

1 Conclude that AusNet Servicesbcapex forecast is inflated; and

1 Derive a substitute capex forecast.

Despite a number of other assessment techniques supporting the capex forecast included in

AusNetSer vi

cesbod

Revenard Pm@tposapporting

t he

the AER has not given any weight to these other techniques.

The evidence supporting each of the other techniques discussed in the Draft Decision and the
conclusions the AER has drawn from these are described in the Table below.

Tabl e 3.

AERO6s Assess

ment Approach

Technique Evidence AERG6s Conclusions

Economic
benchmarking

The multilateral total factor
productivity analysis published
by the AER indicates that
AusNetSer vi ces o

has remained steady over time
and is closely aligned to the
industry average.®

2014-15 capex is not inefficient.

AusNet Servic e s 6
the industry average.

cost ef fici

No concerns are expressed by the AER
regarding AusNetSer vi ces o6 ef f
basis of its economic benchmarking analysis.

Historical capex
performance

A decline in total capex is
forecast, driven by a reduction in
major  stations  replacement
projects. This has contributed to
a small increase in forecast
program expenditure.

The Draft Decision includes some discussion
on forecast capex compared to historical
trends, but is does not present any conclusions
based on this evidence.

Forecasting
methodology
review

The AER undertook a thorough
review of AusNetSer vi c e ¢
management practices focussed
on its major project justifications,
which incorporate assumptions
on safety risk and demand
forecasts. It also looked at
historical project cost outturns
compared to estimated P50
Ccosts.

The AER concluded that AusNetSer v i
forecasting methodology adopts a risk based
economic planning approach which reflects
good indust.ry practice

However, the AER has adjusted key

assumptions applied in AusNetS e r v iecor S
omic evaluations for replacement based on a

perceived overestimation of safety risk, using

updated demand forecasts, and applied a

project cost estimation bias adjustment.

Predictive
modelling

The AER only applied predictive
modelling for SCADA and
network protection assets, given
the suitability of these assets for
repex modelling.

The results validated AusNetSer vi
Revenue Proposal forecast for this capex
category. The AER expressed concerns about
this technique due to inconsistency with its
own findings in relation to safety risk and
project cost estimation®. It therefore did not
consider that the repex modelling output was

° AER, Expenditure Forecast Assessment Guideline, p. 12.

6 AER, Draft Decision i AusNet Services transmission determination 2017-18 to 2021-22, July 2016: Attachment 6, p. 22.

7 Ibid.

8 AER, Draft Decision i AusNet Services transmission determination 2017-18 to 2021-22, July 2016: Attachment 6, p. 58.
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Technique Evidence AERG6s Concl usi ons

valid.

Network healt
indicators

h | Risk assessment by asset type i
AusNet Services provided a risk
assessment summary by asset
type of the expected impact of its
capex forecast on risk. This

The AER concluded that, as it did not support
t he AEROGSs own findin
forecasting methodology, that AusNet Services
Orisk assessment analysis must be invalid.

The AER dismissed its own asset age profile

found that the capex forecast
maintains risk for all asset
classes except for conductors,
for which risk would marginally
increase in risk, and towers, for
which risk would be reduced.

analysis as large volumes of recent
replacements can lead to an increase in
residual service lives. However, this is not
relevant here as the residual service lives of
AusNetSer vi ces 6 asset
reducing.

Asset age profile 7 this data
confirms a significant proportion
of substation switchbays are in
service beyond their estimated
mean economic lives. Data
suggests the health of
AusNetSer vi ces b a
may be expected to deteriorate
for conductors, substation and
transformer assets and
underground assets.

The AER has disregarded its assessment techniques where the results do not accord with the
conclusions of its forecasting methodology review. This gives undue weight to its forecasting
methodology review and no weight to its other assessment techniques. It concluded that
AusNetServi cesb6 assessment of safety risk was t
forecast on this basis. The AER has then disregarded evidence produced by the techniques
discussed below.

(O JN0)

Benchmarking

The AER is required to take into account benchmarking results in assessing AusNetSer vi ces 6
capex forecast (NER 6A.6.7(e)(4)).

The economic benchmarking analysis contained in the Draft Decision (see Figure below)

extends back to 2006. Aus Net Servicesd current ap.
applied for the majority of this period, including the 2014-15 regulatory year which was the
subject of the AEROGOsSs ex post revi ew. Tthat s be
AusNetSer vi cesO0 historical performance is ineffici
Aus Net Ser vlib capestod be2fficiedt in its ex post review.
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Figure 3.1: Relative MFTP Performance of Transmission Networks
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The AER states that:

fi..in our capex assessment we have not relied on our high level benchmarking metrics set
out below other than to note that these metrics generally support the outcomes of our other
techniques. °0

AusNet Services agrees that the benchmarking analysis generally supports the outcomes of the

AERO&s ot her techni bighkgkt conceras about Ausidee S e rnvoitc es 6 ef f i
However, it does not support the ApprBadhstovaloingc | us i
safety risk is inefficient. The very material reduction the AER has made to AusNetSer vi ces 6
capex forecast by adjusting AusNetSer vi ces 6 safety risk assessmer
benchmarking analysis.

Predictive modelling

The AER applied predictive modelling to assess AusNetSer vi ces d SCADA and
protection capex forecast. The results are with
expenditure category, and therefore validate that AusNetS e r vi c e s Gs atfao apprapaatet

level.

However, the AER has disregarded the results of this modelling as it does not support the

A E RO s straedtjtovAusNetSer vi ces 6 safety risk assessment.
SCADA and network protection capex by 8.2% to reflect its alternative approach to assessing
safety risk. This is despite the fact that:

T The results of its predictive modelling do not

1 Safety is not a driver of SCADA and network protection capex. The program replaces
obsolete secondary assets and does not address safety risk.

° AER, Draft Decision i AusNet Services transmission determination 2017-18 to 2021-22, July 2016: Attachment 6, p. 22.
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Network health indicators
The AER notes that:

fi é material number of substation assets (substation switchbays, substation power
transformers and substation reactive plant) remain in service beyond their mean economic
lives. '0

This implies that AusNetSer vi cesd® f orecasting methodasibgy I
does not lead to unwarranted asset replacements. Despite this, the AER has proceeded to
apply a material reduction to AusNetSer vi ces 6 asset replacement p
replacement of this legacy equipment. If the Draft Decision were implemented, we would

expect an increase in:

T  The mean economic lives of AusNetSer vi cesd® substation asset s;
1 The number of assets in service beyond their mean economic lives.

The AER has not considered the implications of further increasing the age profile of
AusNetSer vi ces 6 substati on a Jhisedmpactsinat only $afety @ supplyt De c
of electricity, but also reliability and security of supply. Our analysis indicates that project

deferrals due to safety valuation implied by the Draft Decision would result in around 7.1% of

assets at Springvale Terminal Station and 4.5% of assets at West Melbourne Terminal Station

failing before they were replaced in the 2022-27 regulatory period. Given the importance of
AusNetSer vi ces 6 tr ans miregctiooin reliakdlity wauld laffect petiorngance of

the national electricity system.

As part of its assessment of Aus Ne t Serviceso6 Rabe AR uvegueskd, @amdo s a l
received, detailed oil testing results for several transformers included in AusNetSer vi ces 0
proposed replacement program. The Draft Decision does not discuss the conclusions the AER
has drawn from this information. Along with its other assessment techniques, this detailed
assessment undertaken by the AER could be used to provide a cross-check for its conclusion
that AusNetSer vi cesd®6 replacement program i s overstate

Concluding Comments

The assessment approach the AER has taken appears to be very different to that outlined in its

2013 Expenditure Forecast Assessment Guideline,
away from detailed techniques such as project review. 6 While the AER may not consider its
approach constitutes a detailed project review, it has adjusted a key assumption in each
proposed major project justification, and reduced the forecast on a project-by-project basis.

This amounts to deeming each proposed major project scope inefficient.

It seems that detailed review is the only technique the AER has relied upon in its Draft Decision.
All other assessment techniques do not indicate that the initial proposal was inefficient.

Therefore, t he AER oharactersedra® enly havirg ehad regaed to a single
technique, being its methodology review, and specifically its adjustment to assumed safety risk.

10 AER, Draft Decision i AusNet Services transmission determination 2017-18 to 2021-22, July 2016, Attachment 6, p. 4.

1 AER, Expenditure Forecast Assessment Guideline, p. 12.
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Box3.1l:Response to Stakeholder Feedback on the AERE

Stakeholders asked whether the AER had undertaken benchmarking of transmission networks
and whether this had been relied on in the Draft Decision.

As described above and in Section 4.5 of our initial Revenue Proposal, the AER undertakes both high
level and category-specific benchmarking for transmission networks. AusNet Services performs
strongly in this benchmarking analysis compared to its peers, particularly when examining productivity
trends over time. The AER is required to consider its benchmarking analysis when assessing
net worksd expenditure forecasts.

While it is recognised that there are challenges in robustly benchmarking transmission businesses,
partly due to the small sample size, AusNet Services is concerned that the AER has not placed due
weight on its benchmarking analysis in its Draft Decision.

34 Adjustment to Safety Assumption

3.4.1 Draft Decision

The Draft Decision has modified AusNetSer vi cesd quantification of s
assumptions that the AER considers to be more realistic. Specifically, it has introduced an

addi tional factor, a OHazard Zone Occupancy Rat
AusNetServices6 approach to costing safety risk.
person is in the vicinity of a safety related asset failured’, and has estimated this based on
6assumptions regarding the typical frequency an
assets that fail. *%6

Figure3.2.The AEROs AtbjAustNéet®envi cesd Safety Risk Cost

Probability of Hazard
Asset
) safety zone
\ failure
risk cost related occupancy
rate :
failure rate

Risk
conseque
nce

Safety

The AER considers the Hazard Zone Occupancy Rate is 1%. This has reduced
AusNetServices6 quantified safety risk by a factor

The AER has, however, accepted AusNetSer vi cesd® quantification of:
1 Asset failure rates;

1 Probability of a safety related failure; and

1 Risk consequence.

The AER has adjusted AusNetSer vi ces6 capex forecast to accou
risk by making a proportional reduction to the forecast costs for each major replacement project.

This has resulted in the cost reductions in a number of major projects, which, when combined

with the effects of a reduction in reliability risk, result in the following reductions:

1 West Melbourne Terminal Station ($106m to $58m);
1 Templestowe Terminal Station ($24m to $17m);
1 Springvale Terminal Station ($75m to $25m); and

12 AER, Draft Decision i AusNet Services transmission determination 2017-18 to 2021-22, July 2016: Attachment 6, p. 46.
' Ibid
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f Fishermandéds Bend Terminal Station ($37m to $12

The AER has also reduced the expenditure forecast for programs of work by 8.2%, based on an
assessment of the impact of its reduction to costed safety risk across a sample of three
programs.

342 AusNetServi cesd®6 Response

3.4.2.1 Overview

AusNetServices acknowledges that the AEROGs inclusi
one way its approach to valuing safety risk could be refined. This part of AusNetSer vi ces 0
calculation is considered to be conservative by the AER. However, adjusting this element alone

would not be appropriate. It is essential to conduct a comprehensive review of each
assumption underlying the methodology to ensure that the resulting safety outcomes are
acceptable.

Therefore, Aus Net Services has not adopted the .
elements of the approach could be refined, overall it leads to targeted and efficient replacement
of the most risky assets to the degree required by safety obligations.

Our asset management experience and observed safety outcomes demonstrate that, as a
package, the approach is reasonable. Following the Draft Decision, AusNet Services engaged
GHD to advise on whether our current safety risk assessment approach is reasonable overall.
GHD found that the basis of AusNet Setvicesd qua

AusNetServices6 approach to costing s affetytrigkisrai sk r
legal obligation. AusNet Services accepts that economic analysis can and should inform safety

driven capital expenditure. However, the approach must be applied cautiously because cost-

benefit analysis relies on a quantitative assessment of safety risk, which is inherently imprecise

and uncertain. Some components are more straightforward to calculate than others. When

deriving an approach, it is important to consider the estimated risk cost broadly, to ensure that

the overall outcome is reasonable.

The Board of AusNet Services is ultimately responsible for network safety outcomes. It stands
behind AusNetSer vi ces6 current safety risk assessment
the approach applied by the AER in its Draft Decision:

fit is the Boardés considered position that t his
standard it produces, are not only appropriate, but necessary.

It has caused concern to the Board that the AER has suggested that the safety standards of
AusNet Services are at a level beyond that which a prudent network service provider would,
or should, maintain.

This is particularly an issue in relation to major projects which have already been approved
by the AER, such as the West Melbourne Terminal Station rebuild. These projects
incorporate improved safety outcomes through the reduction of risks posed to staff of
AusNet Services and the public. The Board will not accept any diminution of safety
standards inherent in these projects, given that this would jeopardise the current planned
replacement program of assets posing safety risk. '

Since AusNetSer vi ces® Revenue Proposal wthese hastbéema t t e d
serious incident involving an explosive failure at the Richmond Terminal Station, during an
active rebuild project (see Box 3.2 below). The recent explosive failure at Richmond is a
reminder that safety is much broader in scope and less certain than assumed by economic
analysis. AusNet Services is therefore concerned that if implemented, the Draft Decision

4 Appendix 3A'i GHD, Risk Engineering Expert Advice i Safety Risk Quantification Report, September 2016.

15 Appendix 3B i Statement of the Board of AusNet Services.
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approach would expose AusNetSer vi cesd® workers and the gener :
safety risks.

A number of el ements of AusNet Servicesothdafety
AusNet Services may currently understate safety risk, offsetting any perceived conservatism in
the Hazard Zone Occupancy rate. These include:

1 It does not explicitly account for multiple (30 to 50) workers to be located within hazard
zones in working hours over several years during end-of-life brownfield replacement
projects;

1 It does not explicitly account for the risk to the general public. As the major replacement
projects proposed are located in metropolitan Melbourne next to areas frequented by the
general public, including train lines, business precincts, public parks and major roads, this
must be done;

i The assumed value of a life used is lower than more recent electricity industry sources
indicate it should be;* and

M It does not account for all the consequences associated with an explosive failure. These
include project delay costs, legal costs, impacts on supply and lost workforce productivity.
Currently only the value of a life is included as a consequence of an explosive failure.

As AusNet Services operates on the basis that terminal stations are safe to access at any time

(e.g. to fix faults and to undertake corrective maintenance), the methodology used reflects this
operational requirement. If this were to change, then it is less likely that brownfield major
replacement projects, such as those included in AusNetSer vi ces 6 capex forecas
to safely proceed. Instead, greenfield replacement projects may be the only feasible solution, at

a far higher cost to customers.

Overall, AusNet Services does not expect that a more refined approach would result in a lower
safety risk cost than is currently applied for the numerous reasons detailed in the remainder of
this section.

3.4.2.2 Background
AusNet Se r v i Ecensrbic Assessment Approach

While the most material reduction to the capex forecast is due to the quantification of safety risk,

it is important to understand that AusNetSer vi ces® Revenue Proposal
significant increase in forecast capex specifically to address safety-related requirements.
Instead, the Revenue Proposal applies an economic assessment to forecast network capex.

This assessment combines the probability and consequence of several risks (including reliability

and safety), to derive the expected cost of failure. The approach is shown in the Figure below.

16 As7000 presents the statistical value of a life of $10m. Applying a disproportionality factor of 3 for a worker results in $30m;
using a higher disproportionality factor for a member of the public would increase this.
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Figure 3.3: Economic Evaluation Method
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Key changes impacting capex program

When the total project benefits such as reduced safety and reliability risk, and reduced

operation and maintenance expenditure exceed the cost of the most efficient (least cost)

solution to addressing the failure risk, the project is deemed economic and will proceed. This
assessment approach is applied throughout AusNetSer vi cesd net wor k capex ¢
major replacement projects and programs of works.

AusNetServi ces6 Revenue Proposal included an 8% r ¢
the current regulatory period, due to the reduction in both forecast demand and the Value of

Customer Reliability. This reduced the reliability risk and consequence across the network, and

led to project deferrals. Through ensuring projects do not proceed until the cost to consumers is

offset by the reduction in the risks, the resulting forecast reflects the long-term interests of
consumers.

This economic assessment approach, including the approach to valuing safety risk, has been

applied by AusNet Services6 transmi ssi on and indprevibus ireguatory o n n e
periods and approved by the AER. The approach has resulted in efficient outcomes, illustrated

by AusNetSer vi cesd benchmarking performance, includ
across the NEM and the lowest RAB per customer. Victorian transmission prices have also

been low and stable over this period, avoiding the large increases seen in NSW and
Queensland, while service levels have been consistently strong.

The AERO® s e X post assessment-15 ochpex tconBrms etaff i ci e
AusNetSer vi cesd® expenditure has been efficient:

fiWe are satisfied that AusNet Services capital expenditure in the 2014-15 regulatory year
reasonably reflects the capital expenditure criteria. 8

The capex incurred in 2014-15 incorporates expenditure that reflects AusNetSer vi ces 6
approach to quantifying safety risk. It is contradictory that, as part of the same decision, the

AER can accept actual expenditure in 2014-15 as efficient, but then deem the approach that

was applied to justify that expenditure to be inefficient.

1 AER, Draft Decision i AusNet Services transmission determination 2017-18 to 2021-22, July 2016: Attachment 6, p. 81.
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Meeting the Safety Standard Set by Legislative Obligations

AusNet Services is required to eliminate, where practicable, the risk of an incident before it
occurs i this is the effect of legislative and regulatory requirements which oblige AusNet
Services to maintain a safe workplace, safe systems of work, a safe electricity supply and the
safety of staff and the public (e.g. Occupational Health and Safety Act 2004 (Vic); NEO and
NER; Electricity Safety Act 1998 (Vic)). This goes beyond an obligation to mitigate the risks
when the incident actually occurs. This is an important point of distinction that has not been
considered in the Draft Decision. AusNetS e r v i cureest Gpproach explicitly meets this
requirement by assuming that each explosive failure has a consequence attached to it. This
ensures that explosive failures are eliminated where the benefits of elimination exceed the cost
(i.e. to the extent practicable). Any change to this assumption would need to be closely
examined to ensure this obligation continued to be met.

Under the NER, AusNet Services must be allowed the capital expenditure to enable it to meet
its regulatory obligations and requirements in relation to safety, including those beyond the
regulations imposed by the electricity industry regulatory framework.*

The regulatory obligations AusNet Services must comply with include the:

1 Electricity Safety Act 1998 (Vic);

9 Victorian Electricity Safety (Management) Regulations 2013;

1 Australian Standard 5577 1 2013 Electricity Safety Management Systems; and
1  Occupational Health and Safety Act 2004 (Vic) and Regulations.

The Electricity Safety Act specifies that:

fA major electricity company must design, construct, operate, maintain and decommission
its supply network to minimize as far as practicable i

a) The hazards and risks to the safety of any person arising from the supply network.. &°6

The words emphasised in bold clarify that AusNet Services is required to minimise as far as
practicable safety hazards and risks to any person (i.e. both workers and the general public).
This explicitly refers to decommissioning assets (i.e. during replacement projects).

The Electricity Safety Act provides further gui
need to have regard to:

f(a) the severity of the hazard or risk in question; and

(b) the state of knowledge above the hazard or risk and any ways of removing or mitigating
the hazard or risk; and

(c) the availability and suitability of ways to remove or mitigate the hazard or risk; and
(d) the cost of removing or mitigating the hazard or risk.§°

The need to have regard to the severity of the hazard or risk (part (a) above) is relevant when
considering AusNetSer vi ces®6 obligations in relation to ex
a very severe hazard with the potential to result in multiple fatalities, particularly during a major
replacement project when a large number of workers are on site. AusNet Services has a clear

and strong obligation to minimise the risk of an explosive failure as far as practicable.

18Se(:tion?A(Z)(b)oftheNELprovides that a Aregul ated network service provider
to recover at |l east the efficient costs the operator incurs inécor

19 Electricity Safety Act 1998, Part 10, Division 1, Section 98.

20 Electricity Safety Act 1998, Part 1, Section 3
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Further, the requirement to deliver electricity safely is embedded in the NEO and revenue and
pricing principles. Safety issues on a transmission network impact not only safety of supply of
electricity, but also reliability and security of supply.

The Draft Decision refers to AusNetSer vi cesd® esti mate of ri sk ~co
compliance with the 6éas | ow as r easldowevérlthe pr ac
Electricity Safety Act requires AusNet Services to comply witha6 s o fiapraciscabl ebé (o
SFAIP) principle.”? GHD, an independent engineering firm with expertise in this area, describes

the two concepts as follows (note that AFAP is an alternative way of expressing SFAIP):

fithe principle of as low as reasonably practicable (ALARP) is fundamental in risk
management. By definition ALARP considers the financial capacity in applying risk
management actions and controls i.e. what is financially reasonable to be done to manage a
hazard. AFAP, as defined in the Victorian Electricity Safety Act, is a practicality based
process which focuses partially on financial capacity, but also on the severity and state of
knowledge of a hazard as well as the availability and suitability of removing or mitigating the
hazard. i.e. for legislative purposes, high consequence hazards with information of increased
risk due to its condition, focusses on what ought to be done to remove or mitigate the risk
considering availability, suitability and cost. AFAP is generally what legislation requires i.e.
the regulatory mandate and takes precedence over ALARP.&?

AusNetServices6 current approach does eliminate tnh
the extent practicable is determined by the point at which the costs of taking further action
exceeds the benefits.

In addition, Australian Standard 5577 (Electricity Network Safety Management Systems) sets
out that:

fle) Risk treatment, including where reasonably practicable the elimination of the
source of risk and where elimination is not reasonably practicable, the identification of
treatments or controls so that residual risks are reduced to as low as reasonably
practicabledd’

This specifies that elimination of the hazard must be given primacy over controlling or treating
the risk, if it is reasonably practicable to do so. This concept is shown in the hierarchy of control
pyramid below.

2 AER, Draft Decision i AusNet Services transmission determination 2017-18 to 2021-22, July 2016: Attachment 6, p. 46.
22 Electricity Safety Act 1998, Part 10 Division 1 Section 98.
2 Appendix 3A'i GHD, Risk Engineering Expert Advice i Safety Risk Quantification Report, September 2016

24 AS5577 Clause 4.3.2.
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Figure 3.4: Hierarchy of Risk Control

Eliminate the hazard from the workplace

Remove or substitute the hazard

Enclose or isolate the hazard

Minimise through engineering controls

Minimise the risk through
adopting administrative
controls

Personal Protective
Equipment

AusNet Services complies with this legislative requirement by replacing assets that present an
uneconomic safety risk. Eliminating the risk to the extent that AusNet Services currently does is
practicable, and AusNetS e r v i c e sfadecastamq éngurred in accordance with this principle
has not previously been found to be inefficient by the AER.

A financial analysis of the requirement to mitigate a hazard to the extent practicable is
demonstrated through the following example. This provides an assessment of the appropriate
number of insulator string replacements to be undertaken to avoid future worker fatalities, to the
extent practicable.

The Figure below compares the cumulative cost of capital with the cumulative safety benefits of
replacing different quantities of insulator strings.
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Figure 3.5: Cumulative Safety Costs and Benefits
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The Figure shows that there is a similar degree of cost-benefit proportionality in the options to
replace 1, 21 and 55 insulator strings. Each additional dollar invested yields a similar
magnitude of safety benefits.

However, the remaining two options (to replace 313 and 680 insulator strings) deliver a lower

level of safety benefit per dollar invested. Considering the cost-safety benefit ratio alone

indicates thatthetwoopt i ons may | ie beyond the 6so far as
these options are economically justified depends on the extent of additional benefits (e.g.

reliability) that would be realised.

Risk Currently Borne on the Transmission Network

Under AusNetSer vi ces 6 economic approach to fuprogheast i n
point whereby the cost of the risk exceeds the cost of addressing the risk (i.e. the cost of
replacement). Therefore, it would be a misrepresentation to suggest that this means

AusNet Services bears no risk (including safety risk).

The fact that AusNet Services has had failures on its network (explosive and non-explosive),
despite its rigorous safety risk assessment, demonstrates that it currently bears a level of safety
risk. Experience in managing transmission assets over time has led AusNet Services to
conclude that the current risk of failures (including explosive failures) is at a level that is prudent
and reasonable, consistent with its obligations under the NER, but not at a level which can be
guaranteed never to result in a safetyorsecur i ty of supply incident.
approach would increase the number of failures, including explosive failures. This would be
contrary to the legislative requirement to minimise this risk to the extent practicable.

The number of explosive failures over the past 20 years is shown in the Figure below.
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Figure 3.6: Historical Explosive Failures
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Analysis of these events shows that 50% occurred within working hours. Explosive failures are
more likely to occur during periods of high temperature and when assets are highly loaded i.e.
during peak periods. It is not equally likely that explosive failures are equally likely to occur at

any time within a 24 hour period.

The explosive failures that are shown above include some very concerning misses.

As

described in the Box below, an explosive failure of a 220 kV current transformer (CT) at
Richmond Terminal Station in June 2016 was an extremely near miss of passing personnel, by

a matter of minutes.
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Box 3.2: Explosive Failure at Richmond Terminal Station i 7 June 2016

An explosive failure of a 220kV current transformer (CT) occurred at Richmond Terminal
Station on 7 June 2016. The CT that exploded was scheduled for replacement within the
next 6 months. This incident occurred during a major rebuild project, and it was very lucky
that nobody was injured. The site was heavily occupied just half an hour before the incident
occurred, and an occupied vehicle was parked next to the CT just minutes before it
exploded.

The force of the explosion meant that shrapnel pierced through a nearby bund wall, as
shown below. The radius of debris extended 60m from the source of the explosion.

As there were other CTs of identical age, make and condition on the site, to minimise risks of
a further explosive failure, an exclusion zone was implemented and shipping containers
were brought onto site to surround these assets. The hazard zone extended onto the
Monash freeway and other public areas. Given this, it was necessary to de-energise some
of the remaining CTs, which placed Melbourne CBD on single contingency supply, thereby
increasing reliability risk.

The event also resulted in a delay to the replacement project, investigations and installing
additional safety mitigation measures. These all added to the cost of the incident. These
cost types are not currently included in the quantification of consequence in
AusNetSer vi cesd® economic assessments.

This incident demonstrates the level of safety risk aging transmission assets pose to the
wor kf orce and the gener al publ i c. I f the
by AusNet Services, these incidents would become more frequent and it would be a matter
of time before someone was seriously hurt.

Fortunately, no one was hurt by the explosive failure at the Richmond Terminal Station. The
incident posed an unexpected and significant level of risk to workers and the general public.
This case study provides practical evidence that:

1 AusNetServicesd6 current safety risk assessment

and

1 A methodology change that increased the frequency of these events (which is the
i mplication of etisoe) wdulH Bisapppriatd and imronsistent with our
safety obligations.

Over the previous two regulatory periods AusNet Services has replaced its oldest assets that
have the highest levels of safety risk on the network. These include:

1 Oil insulated current and voltage transformers that are prone to fail in a manner that involve
explosion and fire. This risk is not theoretical, actual failures that involve explosion and fire
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of current and voltage transformers have occurred at the Terang, South Morang,
Moorabool, Jeeralang and Richmond terminal stations.

1 Power transformers with deteriorated internal insulation or other defects that posed an
increased risk of a major failure.

1  Synthetic resin bonded paper (SRBP) transformer bushings, which is an obsolete bushing
design that poses a risk of explosive failure due to oil draining from the bushing into the
transformer main tank and the consequent ingress of maisture.

1 Bulk oil 220 kV circuit breakers that pose risks due to the significant volumes of oil and
operation and maintenance procedures that do not comply with modern safe operational
and maintenance work practices.

Most of the assets mentioned above were installed in the 1960s when technology was far less
advanced than it is today. These less safe assets, which surpassed their economic lives some
time ago, are being replaced by modern assets with much improved safety specifications. In
addition to removing the current safety risk associated with the existing end of life assets it is
expected that the safety risks posed by these modern assets when they reach the end of their
lives will be far lower than the safety risks posed by the legacy assets on the network today.

After the next two regulatory periods, AusNet Services expects that the replacement of older
220kV assets will largely be complete, and therefore the long-term safety risk of its 220kV
network will be below current levels. However, today there remain legacy assets on the network
that require replacement before they become too dangerous to allow replacement to occur in a
cost-effective manner.
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Box 3.3: What is an Explosive Failure?

An explosive failure of high voltage (HV) equipment is generally caused by an internal failure that
leads to a rapid release of heat, causing very hot gases and water vapour to be released. This results
in a rapid build-up of pressure within the asset, until an uncontrolled and sudden rupture of the
external layer of porcelain or metal occurs.

This allows the instant release of stored energy, in the form of sound, kinetic and thermal energy. The
kinetic energy causes fragments of the assets to be projected a distance away at a high speed, as
outlined in the Table below. The thermal energy released can cause burning and can damage the
structural integrity of the equipment and its connection conductors.

Example: Explosive Failure of High Voltage Instrument Transformers and Bushings
with Porcelain Insulating Weather Shield

Generally, high voltage devices (e.g. instrument transformers, bushings, etc.) constructed with
porcelain weather shields could fail explosively, releasing porcelain fragments as high velocity
projectiles travelling up to 100m and weighing up to 7.5kg. The size, mass and distance travelled
depend on a number of factors including:

1 The quantum of energy involved in the internal fault;
1 The pressure at which the porcelain fails and releases fragments; and

I The location of the fault within the device.

The Table below shows typical observed projectile travel distances for explosive failures for two
voltage classes of current transformers.

500kV Oil Filled Current 220kV Oil Filled Current

Transformer Transformer
Typical projectile size 5to 40cm 5 to 40cm and smaller fragments
<5cm
Typical projectile weight | 0.1 to 4.5kgs 0.1 to 4.5kgs
Projectile travel distance | Maximum radius = 100m+ Maximum radius = 70m+

The major replacement projects included in the capex forecast include replacing some of the
oldest and poorest condition equipment that poses the highest risk on the network. These are
described in the Table below.
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Table 3.3: Assets Proposed for Replacement Posing an Explosive Failure Risk

Station Key Assets that Pose an Explosive Failure Risk Target Project
Completion Date

West Melbourne 220kV circuit breaker bushings, 66kV instrument 2021-22
Terminal Station transformers, 66 kV bulk oil circuit breakers,
transformer bushings and 22kV switchboards.

The 22kV equipment in particular poses a high

safety risk.
Fi shermands Instrument transformers, 220kV circuit breaker 2020-21
Terminal Station bushings, 66kV bulk oil circuit breakers and

transformer bushings.

Templestowe Terminal Instrument transformers, 66kV bulk oil circuit 2022-23
Station breakers and transformer bushings.

Springvale Terminal Instrument transformers, 220kV circuit breaker 2021-22
Station bushings, 66kV bulk oil circuit breakers and

transformer bushings.

In its 2014 determination the AER accepted the need for the WMTS rebuild to proceed, given
the age and condition of existing assets. This was based on advice from its consultants, EMCa,
who highlighted the safety risk posed by the ageing assets.”

As part of its capex forecast assessment, the AER requested, and AusNet Services provided, oil
testing results for the transformers proposed
Bend and Springvale. This contains highly detailed information on the current condition of these
transformers. AusNet Services considers that this detailed information demonstrates that the
replacement of these transformers is warranted. The Draft Decision does not indicate whether

the AER considers that this information verifies its conclusion that full scope of AusNetSer vi ces o

proposed major replacement projects is not justified. AusNet Services encourages the AER to
describe the outcomes of this assessment in its Final Decision.

Further details on the assets requiring replacement at each site are contained in the relevant

Planning Reports, submitted alongside AusNetSer vi ces 6 Revenue Proposal

A

In addition, AusNetSer vi cesd® proposed program of wor ks
breakers which have been assessed as having an elevated probability of failure based on their
condition.

3.4.2.3 AusNet Servicesd6 Quanti fication of Safety Risk

AusNet Services6 approach to valuing safety risk as part of its economic assessment of
replacement projects has been developed based on the legislative and regulatory obligations it
must meet with respect to protecting the safety of its workforce and the general public, and also
takes into account that investment to reduce safety risk is only justified when the benefits of
investment exceed the costs.

The approach is based on the equation shown in the Figure below.

% EMCa Report to AER August 2013, p. 54.
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Figure3.72.Aus Net Servicesd Safety Risk Quantificati ot

Prob of

Safety risk = ) safety

Risk

related
failure

consequence

The components of this equation are defined as follows:

1 Asset failure rates i the probability that an asset will experience a major failure in any
particular year.

1 Probability of a safety-related failure i this is the probability that, given a failure occurs, that
failure will be an explosive failure, the probable consequences of which are injury, death
and property damage. This probability differs by type of equipment, for example, this
probability is higher for current transformers than for circuit breakers.

1 Risk consequence i this is the risk consequence of a fatality, expressed in dollar terms.

AusNet S e r v i apereaach to quantifying safety risk has been consistently applied, and
accepted by the AER, in previous transmission and its recent distribution review. In addition,

t he AER has recogni sed t hat Aus Net Services
assessments is consistent with good practice within the electricity industry.”® AusNet Services
understands that, within the NEM, it adopts one of the most robust approaches to economically
assessing replacement projects.

(@}

However, we recognise that the approach is relatively simple. There may be lessons to learn
from other industries (such as mining, and oil and gas) and improvements may be able to be
made. We will closely consider the recommendations made by GHD in the future. However,
the fact that refinements may be able to be made to costing safety risk does not imply that
AusNetServices6 current approach results in ineff]i

The Draft Decision 1% Hazard Zone Occupancy Rate Assumption
The Draft Decision has introduced an additiona
(highlighted red in the Figure below) into AusNetSer vi ces 6 approach to cost

Figure3.8: The AERO&6s Adjustment to AusNet Servicesbo

Asset Probability of
failure Y
risk cost related
rate :
failure

Hazard
zone
occupancy
rate

Risk

Safety
conseque

nce

The Draft Decision defines the Hazard Zone Occupancy (HZO) Rate assumption to be:
fiThe likelihood that a person will be in the vicinity of an asset when it fails&”’

Based on its oOinternal engineering and technice
management practices®0 , t h e s sktEH® edual to 1%. AusNet Service acknowledges this
estimate was indicative only and that the AER has invited further information to be provided.

2 AER, Draft Decision i AusNet Services transmission determination 2017-18 to 2021-22, July 2016: Attachment 6, p. 45.

27 AER, Draft Decision i AusNet Services transmission determination 2017-18 to 2021-22, July 2016: Attachment 6, p. 47.
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The Draft Decision calculation takes into account over the life of an asset:
1 The number of hours in a year that somebody will be on site; and

1  The presence of multiple people on the site over this time period.”
That is, a formulaic representation of the HZO Rate can be expressed as:

Hazard Zone Occupancy Rate = F.qiviry(hours of occupation x no. people on the site)

Total hours per year

A sum is taken for each activity considered by the AER; operation, routine inspections,
maintenance and refurbishment.*

The HZO Rate calculated and applied by the AER is not bound by 100% because it factors in
multiple people on site. Indeed, during a major replacement project, AusNet Services calculates
that the HZO Rate would significantly exceed 100%. This is because teams of 20 to 50 workers
will be on site during working hours for periods of between 2 and 6 years (see Appendix 3C i
AERGs HZO Rate Model ).

To test the Draft Decision approach, AusNet Services has appliedt he AER6s HZO Rat e
to estimate the relevant HZO Rate to forecast major replacement projects, accounting for the
factors above. The resulting HZO Rate is as follows:

1 West Melbourne Terminal Station = 820%

1  Springvale Terminal Station = 820%

T Fishermandéds Bend Ter mi nal Station = 342%
T Templestowe Terminal Station = 342%

AusNetSer vi ces0 own forecasting methodology did no
considers that this is implicitly 100%. This does not appear to be a conservative assumption,
compared to the results obtained by applying the Draft Decision approach to assessing the HZO

Rate. Note that these calculations do not take into account any risk to general public safety,

which would only increase the HZO Rate if accounted for.

If the HZO Rate were defined as the proportion of time over any year that at least one person is

in the hazard zone of an asset, then the HZO Rate would be bound by 100%. Under this

approach, the presence of multiple workers and/or members of the general public would need to

be dealt with by scaling the risk consequence upwards to account for the potential for multiple

fatalities and applying a larger disproportionality factor that applies to members of the general

public. This scaling is not required in AusNetSer vi ces® current approach
100% HZO Rate, but should be included if our approach was refined. It is noted that the costed

safety risk would be equivalent under either definition of the HZO Rate.

The Draft Decision estimate of a 1% HZO Rate is not applicable in the circumstances present
for the major replacement projects proposed and would not enable AusNet Services to meet its
safety obligations, because it:

T I's based on average hazard zone occupancy oV
excludes end-of-life asset replacement projects, which are undertaken at the time when
explosive failures are most likely;*

28 AER, Draft Decision i AusNet Services transmission determination 2017-18 to 2021-22, July 2016: Attachment 6, p. 46.
29 No consideration is given to a member of the general public outside a sites boundary, but within the hazard zone of the asset.
% Note that asset refurbishment is not the same as asset replacement

1 The assets that present a safety risk exhibit a wear out failure profile with increased likelihood of a failure at the end of their
technical life. The increased switching operations required during a brownfield asset replacement project increase the duty and
loading on old deteriorated assets, which further increase the risk of a failure.
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1 Does not take into account the presence of the general public within the hazard zone, which
is very significant given the major replacement projects proposed are located at CBD and
metropolitan terminal stations; and

1 Does not accurately represent the operating and maintenance requirements of transmission
assets and AusNet S e r v iworksgractices.

These points are addressed in turn.
Higher occupancy rates exist during replacement projects

Theriskofan explosive failure increases exponenti all
an assetodos condition deteriorates with use over
appropriate to focus on the hazards presented when an asset is in poor condition, generally

towards the end of its life. This is when replacement projects proceed, requiring a high number

of workers to be on site. In addition, during a replacement project assets are taken in and out of

service to enable work to proceed. This increased switching activity places more strain on the

assets, increasing the risk of asset failure over this period.* Therefore, the potential for a very

severe hazard is highest during major replacement projects.*

The HZO Rate in the past is irrelevant. It would be inappropriate for AusNet Services to assess
its major replacement projects using a level of safety risk based on exposure and risk of the

A

workforce and the general publicon average over an assetds entire

To comply with legislative obligations to mitigate risks and safety hazards to both workers and

the general public, AusNetSer vi cesd approach to safety must be
being applied. In this case, the analysis is used to assess whether a brownfield replacement

project is economic. The risk level that it is appropriate to use for this assessment is the level of

risk over the next five years, including that during the replacement project. AusNet Services has

a legislative requirement to:

f  Protect workers at all times, including (and explicitly) when decommissioning the network;**
and

1 To have regard to the severity of the hazard in question. As explosive failures are very
severe hazards, particularly during major replacement projects when many workers will be
on site, AusNet Services is explicitly required to minimise, as far as practicable, the risk of
an explosive failure occurring during a replacement project.

The reasonableness of the approach is supported by GHD:

fAs regulatory requirements require that safety be considered for any person throughout the
whole life cycle of the asset, it is appropriate to include decommissioning / replacement
activities when considering occupancy. >0

On average, replacing a single transformer requires workers to be on site for around a year.
The major replacement projects proposed by AusNet Services will last between 2 and 6 years.
Major rebuilds require far higher numbers of workers i for example, at the peak of the
Richmond Terminal Station rebuild, up to 120 workers were on site at once. On average,
around 50 workers were onsite each weekday during working hours. Weekend work was also
required during certain stages of the project. The presence of multiple people on site increases
the HZO Rate cal cul smehddolagy  epproximately 3002R@ 800%,
depending on the scale of the specific project. This uplift is not applied in AusNetSer vi ces 6

%2 The increased risk of an asset failure during a replacement project due to increased operation of the asset is not reflected in
asset failure rates.

% The Electricity Safety Act requires AusNet Services to consider the severity of the hazard in its safety risk assessment.
3 Electricity Safety Act 1998, Part 10, Division 1, Section 98.

% Appendix 3A'1 GHD, Risk Engineering Expert Advice i Safety Risk Quantification Report, September 2016, p. 7.
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current approach, given its implicit 100% HZO Rate, but should be included if the approach
were to be refined.

During replacement projects, it is critical that the site is a safe environment for the workers
there. As outlined above, minimising risks and hazards to workers is a legislative requirement
with which AusNet Services has no choice but to comply. If AusNet Services were not to
consider the safety risk of its workers and the general public during brownfield replacement
projects (where site occupancy is at its highest), brownfield replacements would likely be
impossible as a result of the heightened safety risk. Instead, either entire stations would need
to be de-energised to create an acceptable working environment (at great reliability cost to
consumers, which could expose AusNet Services to possible breach of its transmission licence
conditions) or, alternatively, greenfield replacement options would be required.

The AER has made an error in assuming that AusNet Services could continue to deliver
brownfield replacement projects under the AEROS
projects would be deferred beyond the point at which brownfield replacements would be viable.
AusNet Services would need to re-evaluate its project options and redesign replacement
projects to include prolonged outage requirements (which would be likely to extend the duration
of the project) and greenfield replacements. Both of these options would result in far higher
customer costs (see Appendix 3D) which would further undermine the achievement of the NEO.

Safety risk to the general public must be considered

AusNet Services is required by law to minimise risks and hazards presented by the transmission
system to the general public. The AERG6s Draft Decision acknowl ed
does not reflect this in its safety risk valuation.

Conversely, AusNetSer vi cesd®6 approach takes the safety o
through the implicit 100% HZO Rate. If the HZO Rate were reduced, general public safety risk
and associated consequences should be explicitly included elsewhere in the assessment.

The hazard zones for the majority of terminal stations at which the proposed major replacement

projects are located extend beyond the boundaries of the terminal stations. The major
replacement projects proposed are all located in metropolitan areas. The real potential for to be

multiple members of the general public located within the hazard zones of these sites should

asobe taken into account. For the West Mel bour ne
hazard zones extend onto major train lines and the Citylink freeway, a HZO Rate of close to

100% for general public occupancy is not unreasonable.

The Table below describes the public areas that are within the hazard zones of the terminal
stations subject to proposed major replacement projects.

Table 3.4: Public Areas within Terminal Station Hazard Zones

Terminal Station Public Areas

West Melbourne Terminal Station Train tracks providing four major lines into the CBD
Public road

Industrial site, including a public gym

Fi shermano6s Bend T e Citylink
Connecting road joining Citylink and Westgate Freeway
Public street

Industrial site and surrounding grassland

Templestowe Terminal Station Woodland

Former quarry site
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Terminal Station Public Areas

Springvale Terminal Station Public road

Industrial shopping strip

Concrete suppliers

East Rowville Terminal Station Access road

The extent of the hazard zones are shown in Appendix 3E i Hazard Zones.
Reflecting the requirements of transmission assets and works practices in a HZO

AusNetServices would I|Iike to provide further infor
which appears unrealistically low as outlined in the Table below.

Table35: AER6s Hazard Zone Occupancy Modelling

Category AERG6s Assumption AusNet Servicesd Resp
Operations Requires two people to be on site | On average, 27 man hours per annum per
for 0.5 hours per year. terminal station are required for this purpose.

Routine Requires two people to be on site | As per AusNetSer vi ces b ass
Inspection twice a year for two hours. procedures, over 112 man hours per annum
per terminal station are required for oil
sampling, non-invasive inspections,

secondary asset inspections and general
site inspections.

Maintenance Requires six people to be on site | As per AusNetSer vi ces d te
once every five years for one | asset maintenance procedures, over 843
week. man hours per annum per terminal station
are required for the routine maintenance of
circuit breakers, transformers, disconnectors,
etc.

Refurbishment Requires ten people to be on site | To complete the refurbishment work program
once every fifty years for twelve | proposed, over 475 man hours per annum
weeks. per terminal station are required for the
2017-22 period. This is separate to the
forecast major replacement projects.

AusNet Services does not propose to apply the alternative assumptions for the categories

outlined above, because, under its legislative requirements, it must consider the safety of the

site during the period of the major replacement project. The average occupancy of the site over

the assetds 40 to 60 year | ife due to the actiyv
the project that is being assessed.

Moreover, it is AusNetSer vi ces® contention that this approa
requires a worker or member of the public to be in the vicinity of an asset at the time it fails, for
these small risks to materialise.

3.4.2.4 Safety Risk Assessment should be Considered Holistically

The AER considers that AusNetSer vi ces &6 appr oacdiety risk isqudaynt i f yi
conservative, as AusNet Services assumes that someone is always within the vicinity of an

asset if it explosively fails. This is consistent with a HZO Rate of 100% being implicitly included

in this calculation.
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AusNet Services submits that the approach to costing safety risk should be considered as an
overall package. Given the necessary assumptions and judgements that must be applied in
making an assessment of this nature, it is the reasonableness of the overall approach that must
be considered, not an individual assumption.

There are interactions between various inputs i
parameter and risk consequence parameters that are applied. While there may not be a person

within the hazard zone of an asset 100% of the time, there are likely to be multiple people within

the hazard zone of an asset at various times. This could be due to the staffing requirements of

a major replacement project, or the general public using a train line that is passing by a

Terminal Station. Because the current risk consequence value applied does not capture the

cost of multiple fatalities, reducing the risk cost due to site occupancy (which ignores risks to the

general public) without making a corresponding increase to the risk consequence parameter

would be inappropriate.

There are many ways to further disaggregate the approach to costing safety risk. The Figure
below presents a possible range of values for the parameters that could form part of a
disaggregation of the risk consequence and implicit 100% HZO Rate, currently applied in
AusNetServicesd6 approach.

It would also be possible to further disaggregate the equation, further increasing the complexity
by including additional layers of analysis. It is only worthwhile increasing the complexity of the
approach where the benefit of increased accuracy in valuing safety risk is high enough to
warrant this (i.e. the principle of parsimony should apply).
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Figure 3.9: Disaggregation of AusNetSer vi ces 6 Ruesck Conseq
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This Figure illustrates that a safety risk assessment methodology should be considered as a

package, rather than focusing on one element in isolation. Altering a single element without
considering the implications in the context of the overall approach would not achieve a balanced

outcome. Each input has a range of possible values (discussed in more detail below).
AusNetServi ces 6 current risk consequengovesavauaa C--mpl i c
C. This is at the bottom of the range of values that can be arrived at by combining the feasible

ranges of the parameters shown above.

While AusNet Services accepts it has adopted a conservative value in relation to the single

parameter the AER has adjusted, it should be recognised AusNet Services has applied much

less conservative values for the other three parameters. Overall, AusNetSer vi ces® appro
reasonable and balanced when the four parameter values are considered together. Indeed, it is

possible that a review of each input could conclude that Au s Ne t S eurrentiagpeacih may
understate safety risk.

AusNetSer vices understands that some ot her TNSPsb
include an explicit HZO Rate below 100%, but, where this is the case, higher consequence
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values are applied. This indicates that the outcome of Aus Net Servicesd approa
industry standards.

Each of the parameters and the estimated ranges are explained below.
Cost of Explosive Failure

These economic costs would be incurred following an explosive failure whether or not there is a
fatality. Currently, AusNetSer vi cesd® approach does not consid
include:

1 Cost of disruption to the project (project delay cost, need to install extra safety precautions).
A reasonable estimate for this is around $1m, based on the cost of the recent Richmond
incident.

1 Cost of investigating the incident (oil tests, tests on other assets in the same fleet). The
cost of this will heavily depend on the types and number of assets requiring investigation,
but a reasonable range is $50,000 to $80,000.

1 Cost of accelerating the replacement of like plant at risk of similar failures at this and other
sites. This will depend heavily on the types and number of assets that require accelerated
replacement. A reasonable estimate is $0.5m to $1m.

T The significant increase in supply risk should site access be restricted following an
explosive failure and potential fatality, and normal restoration activities on site not be
possible. The monetised supply risk could be as high as $15m for critical plant such as 66
kV bus tie circuit breakers at older terminal stations that does not have remote operated 66
kV isolators such as Springvale Terminal Station (SVTS).

1 Cost of supply risk associated with accelerated replacement of like plant (to address safety
risk) as working in the vicinity of live like plant is unlikely to be possible. Plant outages may
be the only option to allow operators on site and would require work to be undertaken
during the night time when demand is at lower levels, but would still increase the monetised
supply risk with up to $1m for critical plant.

1 Emergency management costs including:

o Time spent by senior management and engineering specialists investigating the
incident;

o Time spent cleaning up after the incident; and
o Communicating with necessary authorities.
A reasonable estimate of emergency management costs is $0.2m to $0.5m.

GHD advises that including these costs would further refine the approach to quantifying safety
risk in the future.®

Cost of a Fatality

AusNetSer vi ces® assumed s tisabasedsan a 2088 AustraidnGeveronfenta | i f
assessment.” In 2010 Australian Standard 7000 i Overhead Line Design i Detailed
Procedures has been published which is directly relevant to the electricity industry, and includes

a statistical value of a life of $10m. Any refinement to AusNet Services 6 met hodol ogy
apply data of most relevance to the electricity industry.

A disproportionality factor is applied to the value of a statistical life to reflect the obligation to
address safety hazards up to the point that the costs of remediation become grossly

%6 Appendix 3A'T GHD, Risk Engineering Expert Advice i Safety Risk Quantification Report, September 2016, p. 9.

3" Best Practice Regulation Guidance Note i Value of statistical life, Department of Finance and De-regulation, Australian
Government, November 2008.
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disproportionate to the benefits. This factor is applied to a value of a single life and does not
capture the potential for multiple fatalities to occur. The disproportionality factor currently
applied by AusNet Services is 3; however, a value in excess of 3 may be appropriate to take
into account the potential loss of a life of a member of the general public. A review of

AusNetSer vi ces o safety ri sk assessment nmg tthiso d o | o

disproportionality factor.

In addition, the economic costs of an incident resulting in multiple fatalities may not increase in
a linear fashion in line with the number of fatalities. An incident involving several fatalities may
have a disproportionately higher consequences as more through investigations and reviews
would be required, higher legal fees and potentially substantial fines would be incurred. Multiple
fatality events in other industries (such as mining) demonstrate the highly undesirable impact of
such events. The costed implications of these events do not fit neatly within this parameter, but
could form part of a more detailed analysis.

Hazard Zone Occupancy: Proportion of Time

This reflects the proportion of time that the Hazard Zone is occupied by at least one person.
AusNetSer vi ces0 current approach implicitly v
each site has not been estimated here, but:

1  Occupancy during a major replacement project is most relevant for this analysis. During
these periods, the site will be occupied during working hours and some weekends; and

1 General public occupancy should be included. The terminal stations at which major
replacement projects are proposed are located in metropolitan Melbourne. As these border
public areas including train lines, freeways and business estates, occupancy of close to
100% is not unrealistic. However, for other locations, GHD has concluded that a general
public occupancy rate is reasonable based on some general assumptions.

Accounting for the increased likelihood that an explosive failure will occur during working hours,
rather than at night (see Section 3.4.2.2) may also be relevant in quantifying this parameter.

Hazard Zone Occupancy: Number of People in HZ when Occupied

Between 20 and 50 workers will present on site during a major replacement project. At peak
times during the largest rebuilds (e.g. at Richmond Terminal Station), this number can rise to
120. An explosive failure causing multiple fatalities is a risk that is not captured in
AusNetServicesd6 <current met hodol ogy or i n th
assumption that only one fatality could occur will, of itself, underestimate the expected safety
cost.

In addition, the number of members of the general public likely to be within the hazard zone
should also be taken into account. Given the major replacement projects proposed are located
at terminal stations within metropolitan Melbourne, this number could be relatively high (e.g.
where hazard zones include a major freeway or train lines it could easily exceed 20 to 30
people).

Conclusionon AusNet Servicesd6 overall val uati on

AusNetSer v i c e svaluatiom e&f saety fisk is appropriate. In fact, a number of elements of

al ues

AEF

of s

AusNetSer vi ces o safety ri sk asses s AfAueNetServinestnimp d ol 0 g

currently understate safety risk (offsetting any perceived conservatism).

AusNet Services agrees that an occupancy rate of 100% appears high if assessed in isolation.
However, a review of our safety risk assessment approach should, at least, examine all four
parameters presented above. It should also recognise any inherent limitations of the approach
i including the difficulty of capturing risks to the general public.

In terms of recent evidence, the explosive failure at Richmond since the submission of our
Revenue Proposal provides clear evidence that our safety risk assessment methodology is not
overly conservative. It also provides an example of the significant risks to the general public of
explosive failure, which is disregarded in
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AusNet Services provides the above information to demonstrate to the AER that its current

approach to costing safety risk, as a package, does not lead to inefficient outcomes. This

shows that AusNetSer vi ces 0 aupported laydhe NEOsand the revenue and pricing

principles. If such a review resulted in a reduction in the 100% occupancy rate (consistent with

the AERG6s Draft Decision), compensating adj ust me
elements of the methodology.

There is insufficient time for AusNet Services to undertake a comprehensive review of the risk
assessment methodology before the AER makes its Final Decision. However, AusNet Services

is committed to undertaking a review to determine whether its approach could be improved and

refined in the future. It is evident from the information presented above, however, that the

analysis presented in the Draft Decision does not support the conclusion that AusNetSer vi ce s 6
current methodology is unreasonable.

The consequences of achange to AusNetSer vi ces 6 safety risk assessrt
be carefully considered. If it were not, there may be very serious consequences for the safety of

our staff and the general public. In addition, AusNetSer vi ces &6 economic pl e
assume that safe site access for multiple crews is always possible. This assumption allows for

fast restoration times following equipment faults on the basis that site access will never be

restricted. These planning criteria will need to be revisited if the frequency of explosive failures

were to increase. This would increase monetised supply risk.

3.4.2.5 Other Practical Matters for Consideration in the Final Decision

Section 3.4.2.5 describes the following practical considerations to assist the AER in making its
Final Decision:

1  The benefit of enabling brownfield projects to continue;

1 How safety controls are factored into AusNetSer vi cesd pl amamli ng approac
1 The West Melbourne Terminal Station rebuild is a committed project.

Continuing to enable brownfield replacements to minimise project costs

As discussed above, AusNet Services is obliged to minimise risks and hazards to its workforce
as far as practicable. This includes during major replacement projects.

As explained above, the combination of the elevated risk of asset failure occurring towards the

end of an assetodos |ife and the need for additioc
maintenance and replacement needs increase, results in heightened safety risk. This results in

rapidly increasing risks when projects are deferred.

This is demonstrated in the Figure below, which shows aggregate asset failure rates at
Springvale Terminal Station, the annual average number of workers that are expected to be on

site to deliver the rebuild project under the timing proposed in AusNetSer vi cesd Reve
Proposal, and the economic timing implied by th
failure rate, and therefore the risk to workers, and to the general public, would increase by a
third under the AEROGs Seaerwmii ngys &c oprpap cesde d op rAaujseNcett
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Figure 3.10: Aggregate Asset Failure Rates and Project Timing i Springvale Rebuild
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The deferral of replacement works that would ar.i
would have serious practical consequences. Specifically, it will be impossible to work near high
risk plant while it is energised without exposing workers to unacceptable safety risks.

A worker or member of the public need only be in the vicinity of an asset at the time it fails for
this small risk to materialise. While hindsight is not available to the AER when it makes
decisions, the negative public perception for AusNet Services (and the AER if it were to
ostensibly require a reduction in safety standards) that would follow a material safety incident as
a consequence of adopting a lower safety standard is not tolerable, and neither should it be for
the AER.

The proposed major replacement projects include replacing assets currently operating beyond
the end of their originally assumed technical lives. If the condition of these assets were to
deteriorate further, the proposed major replacement projects may not be able to proceed in their
current form. In this case, the remaining options that may be available include:

1 Undertake brownfield replacements with enhanced safety precautions, which may include
installing barriers around the most at-risk assets (around 20 to 40 assets may be impacted).
The limitations of this approach include increased project costs, availability of space on site
to install barriers, the impact space restrictions will have on project deliverability, and the
effectiveness of these barriers. An assessment would need to be carried out to determine
whether this approach would be consistent with AusNetSer vi ces 6 | atpmsdol at i v
eliminate, rather than control, the hazard as far as is practicable.
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1 Undertake brownfield replacements by de-energising the most at-risk equipment for long
periods of time, to enable workers to safely occupy the site. The limitations of this
approach are that the network does not have capacity to enable assets to be switched off
for very long periods of time without substantial reliability risk being incurred. The Victorian
transmission network has been built based on probabilistic planning and does not have the
level of built in redundancy to enable prolonged transmission outages to be taken. The cost
of energy unsupplied to the community would be unacceptably high.

1 Undertake greenfield replacement projects. This option involves rebuilding the Terminal
Station at a brand new site (which would be safe to work on), and then transferring load
from the old site to the new site. Greenfield replacement projects are extremely expensive
(typically three times the cost of a brownfield option) and are also limited by the availability
of land, particularly for metropolitan terminal stations. Greenfield asset replacement has
been assessed and is not economic compared with AusNet S e r v i pamneddbrownfield
replacement program, and thereby undermines the achievement of the NEO.

The Box below discusses the implications of a brownfield replacement option becoming
infeasible at West Melbourne Terminal Station. Appendix 3D sets out why the options set out
above are not realistic for all major replacement projects proposed.

Box 3.4: West Melbourne Terminal Station 1 No Brownfield Replacement

If the current (committed) brownfield rebuild of WMTS were deferred beyond 2026-27 to
refl ect t he AERGSs Secrhvaincgees 6t os aAled Netr i sk a3
presented by existing assets would be too high to enable the assets to be replaced and
continue to operate without modifying the project to account for heightened safety risks.

The following options would be available:
1 Implement safety precautions. These include:

o Barricading assets with the highest explosive failure risk. This would severely
impede the space required to deliver the rebuild, given the number of high risk
assets. This will also require longer supply restoration times, increasing supply risk.

0 Restricting site access. As WMTS contains legacy assets that must be operated
manually, access to the site is required to ensure the ongoing operation of the site.
In addition, in the event of a fault, safe access is required to restore supply.

1 De-energise the most at-risk equipment during the replacement project. This
would increase supply risk beyond economic levels. The duration of outages that would
be required over the course of the 6 year rebuild would pose an unacceptable risk to the
security of supplyt o Mel bournebés CBD for a | ong pe

1 Undertake greenfield replacement project. A greenfield option was considered for the
WMTS rebuild and submitted to the AER for consideration during the previous
transmission reset. However, neither AusNet Services nor the AER deemed this option
to be economic. A greenfield rebuild costs approximately three times as much as a
brownfield replacement project. The rebuild would need to be deferred by 15 years
before the present val wsteveretb beteduralepttodhe eostbfd
a brownfield replacement today. During these 15 years, the highest risk assets would
still need to be replaced if the site were to remain operational during this time. The cost
of this replacement activity should be added to the cost of the greenfield project.
AusNet Services considers that a greenfield solution for WMTS will never be the most
economic solution for customers.
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Aus Net

The Draft Decision summarises the safety risk controls used by AusNet Services.*® The
discussion links the quantification of risk to the likelihood of risk materialising and states that
likelihood is dependent on controls in place. The AER then provides a list of risk controls and
programs that AusNet Services has in place which are assumed to mitigate safety
consequences.

How Safety Controls are factored into Ser

While safety controls are an important part of risk management, AusNetSer vi ces6 i s |
obliged to eliminate where practicable, rather than control, hazards or risks to workers and the

general public. Therefore, where it is economic to reduce explosive failure risk,

AusNet Services is obliged to do so, regardless of the availability of risk controls.

AusNet Services considers that the approach it applies to quantifying safety risk eliminates the

hazard to the point at which it is practicable to do so.

This Il egislative requirement endAusMesSerdicesvwould e t he
necessarily then pursue the fulfilment of its legal safety obligations without being appropriately

funded to do so. This, in turn, would result in a failure of the pricing principles enshrined in

sections 7A(2) and (3) of the NEL.

AusNet Services is not prepared to take responsibility for reducing this standard of safety. If
such a diminution is imposed, this is a policy decision that ought to be widely canvassed and
publicised as it is a matter of public policy.

As recognised by the AER, AusNet Services does employ a range of safety risk controls and
these controls do mitigate risk. However in the specific case of major replacement projects and
terminal station rebuilds the aim is to replace assets in deteriorated condition before a
potentially explosive failure occurs. Most of the risk controls listed by the AER do not reduce
the safety consequences of an explosive failure. In addition, where the controls listed reduce
the probability of an explosive failure occurring (e.g. condition assessments influence the risk of
safety-related failures), they have already been factored into our economic analysis via asset
failure rates.

The following table summarises the controls in place and comments on how these controls have
contributed the AusNet Services analysis for the timing of the major replacement projects.

Table 3.6: Ef fectiveness of Aus Net Servicesd Risk Cor

Risk Controls Listed by the AER

Relevance to Major Replacement Projects

Employee safety training, safe working practices
and personal safety equipment such as pocket
sized electromagnetic frequency devices for
personal protection and warning.*

Safety training and work practices will not protect
employees or the general public against explosive
failure of deteriorated assets. Safe work practices
would require an exclusion zone around high risk
assets which would prevent a brownfield (lowest
cost) major replacement project.

Installation of fall arrest systems and maintenance
access systems on station racks and
transformers.*

Fall arrest and access systems will not protect
employees or the public against explosive failure
of deteriorated assets.

Insulator replacement and condition monitoring
programs, and increased use of non-ceramic
insulators with non-hazardous failure modes.**

Replacement programs will not protect employees
or the public against explosive failure of
deteriorated ceramic assets that have yet to be

3 AER, Draft Decision i AusNet Services transmission determination 2017-18 to 2021-22, July 2016: Attachment 6, p. 49.

39 AusNet Services, AMS 10-13 Condition Monitoring, 16 September 2015, p. 17.

0 AusNet Services, Appendix 4A: Network Capital Expenditure Overview i 2017 to 2022, 30 October 2015, p. 38.
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Risk Controls Listed by the AER Relevance to Major Replacement Projects

replaced.

Terminal station infrastructure security, including
fencing, CCTV surveillance, lighting and access
control to prevent unauthorised access to terminal
station areas.*

This control will not protect employees or the
general public located within asset hazard zones
against explosive failure of deteriorated assets.

Fire protection systems, designed to extinguish
fires which may ignite around terminal station
assets or in station buildings.*

Fire protection systems mitigate risk after an asset
has failed and has started a fire. This risk control
will not protect employees or the public against
explosive failure of deteriorated assets.

The application of modern, safe station design,
including separation of control buildings from
switchyard areas and the installation of sound and
blast walls, railings and fall arrest systems.*

The terminal stations proposed for major
replacements or rebuilds are not modern stations.
The stations have been in service between 40-60
years.

The proposed program is to rebuild these stations,
or carry out major replacement projects, which will
incorporate modern safety standards and designs.
This will reduce safety risk in future.

Condition monitoring and diagnostic testing such
as oil testing and dissolved gas analysis, moisture
and sulphur dioxide checks, and real time online
monitoring of circuit breakers, capacitor voltage
transformers and power transformers which
assists in both avoiding imminent failures and
developing trends for failure probability.*®

The information gathered from condition
monitoring and testing has informed the condition
assessment and failure risk used in the analysis to
support the major replacement projects.

This risk control has informed the decision to
replace deteriorated assets.

De-energising  equipment  during  planned
refurbishment, maintenance and testing work. For
example, AusNet Services undertakes the
following condition monitoring work  while
equipment is off-line: power transformer condition
monitoring, circuit breaker interrupter contact
resistance tests, circuit breaker operating time
tests, motor testing on motorised disconnectors,
and insulator voltage tests.*°

AusNetSer vi ces 6 transmiss
have sufficient redundancy to de-energise the
whole terminal station in order to rebuild or deliver
major replacement projects. If assets are allowed
to deteriorate to the point where de-energising the
whole station was required to access site this
would result in significant and widespread supply
interruptions across the network, resulting in a
high cost of unsupplied energy to consumers.

Use of portable and fixed radio frequency (RF)
partial discharge scanners to identify faults and
impending failures on substation equipment:

I AusNet Services described RF scanning as
6t he most power f ul
date to avoid potential explosive or

t

Portable scanning equipment is used to monitor
and assess asset condition. Condition
assessment is one of the key inputs to the
analysis which supports the terminal station
rebuilds.

RF scanners provide an indication of asset

1 AusNet Services, Appendix 4A: Network Capital Expenditure Overview i 2017 to 2022, 30 October 2015, p. 39; and
AusNet Services, AMS 10-13 Condition Monitoring, 16 September 2015, p. 18.

42 pusNet Services, Appendix 4A: Network Capital Expenditure Overview i 2017 to 2022, 30 October 2015, p. 44.

43 AusNet Services, Appendix 4A: Network Capital Expenditure Overview i 2017 to 2022, 30 October 2015, p. 43.

4 AusNet Services, Appendix 4A: Network Capital Expenditure Overview i 2017 to 2022, 30 October 2015, p. 19.

4 AusNet Services, AMS 10-13 Condition Monitoring, 16 September 2015, pp. 10-11.

6 AusNet Services, AMS 10-13 Condition Monitoring, 16 September 2015, p. 10.
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Risk Controls Listed by the AER Relevance to Major Replacement Projects

hazardous failures network

impinging

reliability a“%d

1 AusNet Services submitted that portable RF
scanning has been used extensively in the
current regulatory control period to avoid
potential explosive failures and ensure safe
working areas for maintenance and
augmentation projects.*®

1 AusNet Services has also developed a fixed
RF monitoring system capable of detecting
partial discharge activity across an entire
terminal station, non-intrusively and on a 24
hour / 7 day basis. This technology is in
place at the Springvale terminal station, and
will be deployed at other terminal stations
where major work is planned, which are the
highest risk sites due to asset age, condition
and worker exposure.*

peopl

condition, they do not protect employees or the
public from an explosive failure unless the person
is excluded from the risk zone. If the person were
not present in the risk zone, brownfield (lowest
cost) terminal station replacements would be
unable to proceed.

RF scanners are not 100% reliable in predicting
explosive failures. Explosive failures have not
always been detected in advance, despite the use
of RF scanners.

Reliance on RF scanners to mitigate the impact of
an explosive failure will not satisfy the obligation
to eliminate the hazard.

The overall purpose and effect of the measures
outlined above is to, in various ways, mitigate or
eliminate safety risks and maintain a safe working
environment for employees. Practically, these
measures have the effect of both:

1 Reducing the need for employees to work in
close proximity to potentially hazardous
equipment, thereby reducing the hazard
zone occupancy rate (for example, through
the use of non-invasive station scanning
and remote operations); and

1 Making the potentially hazardous zone safer
(for example, by de-energising equipment,
providing advanced warning of possible
asset failure or through the use of specific
safety equipment).

The risk controls listed are designed to reduce risk
during the normal life and operation of network
assets over approximately 50 years of service.

However, the brownfield replacement projects
require large numbers of employees and
contractors to be onsite in close proximity to
assets for long periods of time during the project
period.

The fact that many of these risk controls cannot
be applied during a major replacement project
and/or do not protect employees or the public
from explosive failure of deteriorated assets,
reinforces the requirement for major replacement
projects to be completed in a timeframe before the
risk of explosive failure becomes so great that
exclusion from the site is the only palatable risk
control. Exclusion from site removes the lowest
cost option of brownfields rebuild.

In summary, the risk controls outlined by the AER may mitigate risk during the normal life and
However, once the assets enter a stage were
deterioration levels make an explosive failure likely, these standard risk controls do not provide
sufficient mitigation of the risk. At this point the best (and required) risk management option is
to eliminate the risk by removing the asset and replacing.
economi ¢

operation of the terminal station assets.

AusNetSer vi ces o

risk controls.

This
project

47 ausNet Services, AMS 10-13 Condition Monitoring, 16 September 2015, p. 13.

8 AusNet Services, AMS 10-13 Condition Monitoring, 16 September 2015, p. 12.

49 AusNet Services, AMS 10-13 Condition Monitoring, 16 September 2015, p. 15.

is consistent with
assessments,
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The West Melbourne Terminal Station Rebuild is a Committed Project

The West Melbourne Terminal Station rebuild is a committed project which is underway.*
However, the AER has treated the West Melbourne Terminal Station rebuild as a project that is
not yet underway, and has made a significant (45%) reduction to its forecast capital costs.

Preparatory work has commenced on site at West Melbourne and active tender processes are

currently being carried out for major equipment. These tender processes form part of the critical

path that must be met to deliver the project within the required timeframe. In addition, by the

end of the 2014-17 regulatory period, around $20m ($2016-17) will have been spent on the

WMTS rebuild and be included in AusNetSer vi cesd RAB. I f the proje
current timing, customers will not realise value from this expenditure.

In the Final Decision for AusNet Services 2014-1 7 r egul atory periodwethe /£
agree with SP AusNet the WMTS needs to be rebuilt, given its age and condition&>’. This was
based on the advice of its technical consultants, which stated:

firhree of the four 220kV transformers are some of the highest risk transformers in the
network. The forth transformer is in good condition with an estimated 30 years remaining
life. Recent condition assessments indicated that most switchgear needs replacement.
Most of the circuit breakers, instrument transformers and other equipment in the station is
unreliable and/or poses a significant risk to safety of personnel and adjacent equipment. *

AusNetSer vi ces0 economic assessment of the WMTS re
safety assumptions as it has applied in the Revenue Proposal for the 2017-22 regulatory period.

These were not challenged in 2014 and the AER agreed that these ageing assets did need to

be replaced. As such, t he AlBRadce of $69M0m ($20Belt)i s i o n
for the WMTS rebuild over the 2014-17 regulatory period, based on a total project cost of

$171m.

Neither the age nor the condition of the assets at WMTS have improved since 2014; in fact, as
expected, both have deteriorated.

In addition, AusNet Services has worked to find a much more efficient solution for the WMTS
rebuild. This has been possible because:

1 Falling demand forecasts have enabled the project to be deferred;
1  Space constraints on the site have eased, due to:

o Citipower 6s pl awwmetwdrkpmeaning therees no need ta2rébiild these
assets;

0 The cancellation of the East West Link project; and
0 Akey easement has been leased from VicTrack until 2019.

1 As set out in our Revenue Proposal, the WMTS rebuild has been redesigned to use Air
Insulated Switchgear, rather than Gas Insulated Switchgear. This has significantly reduced
forecast project costs by approximately $90m. AusNet Services has now begun to deliver
this more efficient solution.

1 However, the Draft Decision states that the safety risk of the major stations projects,
including West Mel bourne, has been overesti mat
2014 on the need for the WMTS to be rebuilt. Given the magnitude and complexity of the
WMTS rebuild project, the Draft Decision results in a high degree of regulatory uncertainty
over this committed project. This is highlighted in the Table below, which shows the
evolution of the forecast, and allowed, costs of the WMTS project over the last four years.

%0 AusNet Services, 2017-22 Revenue Proposal, p. 86, Table 4.8.
*1 AER, Final Decision 2014-17 SP AusNet, p. 77.

52 EMCa, Report to AER, August 2013, p. 54.
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Table 3.7: WMTS Forecast and Allowed Expenditure

$m, real
2016-17

October 2013 i
AusNetSer vi c

Revised Revenue
Proposal 2014-17

January 2014 i
AER Final
Decision 2014-17

October 2015 i
AusNetSer vi c
Revenue Proposal
2017-22

July 2016 i AER
Draft Decision
2017-22

Total Total project cost of | Proposed 2014-17 | Total project cost of | Proposed 2017-22

project $171M  proposed, | expenditure $126M  proposed, | expenditure

cost with $69M to be | reduced by 7% due | with $104M to be | reduced by 45%

estimate incurred in  the | to a cost estimation | incurred in  the | due to safety and
2014-17 regulatory | bias adjustment 2017-22 regulatory | reliability risk and
period period cost estimation bias

The Draft Decision recognises that there may be special considerations that should be taken
into accountduet o i nteractions with Citipowerds pl
is indeed the case. Citipower plans to shift 11.7MW of load from its 22kV network onto the
66kV assets at West Melbourne by summer 2018-19, and a further 43.6MW of load onto the
66kV assets by summer 2020-21. After this time, it will be far more difficult to take outages of
the 66kV network without suffering reliability impacts.

The site wild.l also need to be safe to allow acc
the West Melbourne rebuild were not to continue, an assessment would be required to ensure

that the condition of assets within the proxi mi
unacceptably high safety risk.

ans t

In addition, the lease that AusNet Services has secured from VicTrack to enable project delivery
expires in 2019. Access to this critical piece of land has been key to enabling a far more cost
efficient project (using Air Insulated Switchgear (AIS), rather than Gas Insulated Switchgear
(GI1S)) to be delivered.

Unless the West Melbourne Terminal Station rebuild can be completed by 2022, the project as
currently designed and committed will not be able to be delivered. The increase in load on the
66kV network means that the project sequencing will have to be reassessed, and will likely
increase the duration and complexity of the project, increasing costs. In addition, the loss of the
VicTrack easement reduces the space available on site during the project construction. Again,
this will impact the project sequencing and may jeopardise AusNetSer vi ces 6 abi |
rebuild using AIS, rather than more costly GIS, equipment.

ity

Given the importance of providing regulatory certainty about the funding for large scale
transmission rebuilds that are committed projects, and the narrow window available to
AusNet Services to deliver the lowest-cost solution, AusNet Services would welcome further
engagement with the AER on this matter.

3.4.2.6 Additional Principles for Consideration in the Final Decision
Section 3.4.2.6 describes the following principles to assist the AER in making its Final Decision:

1 The A BEuRshtste forecasts do not reflect feasible projects;

1 Theapplication of the AERO6s safejtayd adj ust ment t
T The AERO6s obligations under the National El ect
Substitute forecast does not reflect feasible projects

The AER has praised AusNetSer vi ces®6 economic planning approa

good industry practice. However, in adjusting safety risk, it has misapplied AusNetSer vi ces 0
approach so that the resulting substitute forecast is baseless.

AusNet S e r v i coromid plamring approach employs the steps shown in the Figure below.
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Figure 3.11: Economic Planning Approach i Forecasting Methodology

As explained in the Revenue Proposal, project options to address asset risk are identified.
These options are then assessed using NPV analysis to determine the most cost-effective (or
preferred) option. The economic timing of the preferred option is then determined at the point
where the expected economic benefits of the project exceed the project costs.

For example, the Figure below shows how the economic timing of the Springvale Terminal
Station rebuild project was determined.

Figure 3.12: Economic Timing of Springvale Terminal Station

Under our approach, a reduction in quantified risk would shift the annual project benefits
downwards and result in a deferral of the economic timing of the project i that is, the Springvale
Terminal Station rebuild would not be economic until a later date.
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