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1. Introduction

The Australian Energy Regulator (AER), in accordancehitis responsibilities under

Chapter 6A of the National Electricity Rules (NER), isedetining Transend Networks Pty
Ltd (Transend’'s) maximum allowed revenue for its présditransmission services during
the 2009/10 to 2013/14 period.

Transend is the electricity Transmission Network SerwWrovider (TNSP) in Tasmania.
Under chapter 6A (Economic Regulation of Transmission Sevafdahe NER, Transend is
required to submit to the AER a revenue proposal itioaléo the regulatory control period
that commences on 1 July 2009.

Transend is presently subject to a revenue cap in accordatiica decision made by the
Australian Competition and Consumer Commission (ACCC) ectdmber 2003. That
revenue cap is due to expire on 30 June 2009.

1.1. Terms of reference and methodology

The AER has engaged Nuttall Consulting in relation to Tradisecapital expenditure
(capex) on asset renewal as set out in Transend’'s revamp®sal and supporting
documents. The services required of the consultancy include:

* to inform the AER on Transend's asset renewal programhésitoccurred (or is
predicted to occur) in the current regulatory period andptbgram Transend has
forecast in the next period; and

* to recommend to the AER the prudent and efficient level sétagnewal capex for
the current period (i.e. an ex post review of asset rdreapax in the current period)
and the next period (i.e. an ex ante review of forecast emsewal capex in the next
period).

For the purposes of this review, asset renewal is definedchode works to replace or
refurbish prescribed transmission system assets totaimaithe reliability and quality of
electrical service. This definition is consistent witlatt utilised by Transend in its revenue
proposal.

The AER has commissioned WorleyParsons to review the lIb¥esmsend proposal with
the specific review of asset renewal capital expenditurédeoundertaken by Nuttall
Consulting.

WorleyParsons is also responsible for the review of lbsiness-wide aspects of the
Transend proposal that may impact, but are not specificetiewal capital expenditure.
These include:

» capital governance systems and/or processes;

* the overall asset management strategy, the processes t@pdékied, and the
underlying information systems;

» deliverability and resourcing requirements associatedthémenewal program; and
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the project/program cost estimation processes and systefmsrsend, including
labour and unit rate escalations.

Nuttall Consulting and WorleyParsons have undertaken dioaifon meetings throughout
the review process. However, the draft reports have weten without reference to each
other due to the parallel nature of the reviews.

Our methodology has entailed a desktop review of Transend{sogal and supporting
information. In undertaking this review, we have held mlmer of meetings with Transend
to discuss its renewal program and the supporting matehse have also requested
additional information from Transend to aid our understandimgy considerations on its
asset renewal programs.

Our analysis of capital expenditure on asset renewal ioutrent regulatory period (2004
to 2008/09) and the next regulatory period (2009/10 to 2013/14) has involved:

the high level analysis of the age and replacement livégyhsset classes in the
current and next regulatory periods;

a review of the asset strategies driving the renewal prograhe current and next
regulatory periods;

a review of a sample of asset renewal projects Transendridertaken (or is due to
undertake) in the current period; and

a review of a sample of asset renewal projects Transaadorecast that it will
undertake in the next period.

In undertaking our review, we have been mindful of the following

the prudency test provided in the ACCC'’s statement of regylarinciples, which
defines the ex post assessment of Transend's capital éjpenoh the current
period; and

the capital expenditure objectives, criteria, and factopgiged in clause 6A.6.7 of
the NER, which defines the ex ante assessment of Trasseapital expenditure
forecast for the next period.

1.2. Structure of report

The report is structured as follows:

In section 2 we provide some historical context to Transead&®et renewal
programs presented in its proposal, including a summarythef historical
development of the Tasmanian power system, and an overvi@leghnt matters in
Transend’s last revenue decision by the ACCC in 2003.

In section 3 we summarise Transend’s asset renewal prsgiacluding the key
asset classes and strategies, comparisons between tbet eunad next periods, and
the reconciliation with the ACCC'’s 2003 revenue allowance.

Our analysis and considerations of Transend’s capital expemdequirements on
asset renewal are discussed in Section 4.
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» Finally, Section 5 presents our overall findings on Transeasket renewal in the
current and next regulatory periods.
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2. Background and appreciation

2.1.

Transend’s proposal indicates that $217 million of its $42@0iaminominal) on capital
expenditure in the current regulatory period (2004 to 2008/09) has adeeated to the
AER'’s asset renewal category. This suggests a sigrif@aerspend in real terms to the
forecast used as the basis for the Transend’s revenueaadievior this period, which was
$307 million ($2002/03) in capital expenditure in total.

Transend's forecast capital expenditure on asset renewtlei next regulatory period
(2009/10 to 2013/14) appears to be set to increase further iremesl, twith a total capital
expenditure on asset renewal of $226 million ($2008/09 — as incurred)ttevér year
period.

To provide some historical context to these matters, #astion summarises our
appreciation of the historical development of the Tasmapmiaver system, and the salient
matters in Transend’'s last revenue decision made by th&ahas Competition and

Consumer Commission in 2003.

Tasmanian Transmission History

The assets that Transend has replaced in the curgetdtay control period and is likely to
replace in the next regulatory control period were consdudtiring the previous century of
development of the electricity system in Tasmania. firhang and nature of this historical
development has a direct impact on the renewal actidiyvile see today.

The major development of electricity services in Tasméegan with the installation of
power distribution to Hobart’'s suburbs in 1911 and the creation oHuro-Electric
Department in 1914. Electrification of areas outside dfdtibbegan in earnest in the 1940s
with the arrival of migrants during and after the Secdratld War and the great post war
development boom. These levels of development continued thtoulgl 1970s.

Tasmania has a climate and geography that is well didgosine development of hydro-
electric power, and the evolution of Tasmania’s transomssystem has been influenced by
the location of geographically dispersed hydro power stationsthe load centres.

The 1970s and 1980s saw the rise of the environmental debates atiddsgmaduction in
the expansion of the electricity network and the end of the damstruction era in the
1990s.

Transend was formed on the dis-aggregation of the HydmdrEl€orporation on July 1,
1998. This resulted in the division of the formerly governmemealdepartment into three
companies: Hydro Tasmania, which generates the power; Transdmerkée which

transmits it across the state; and Aurora Energy, wdistributes and sells it to customers.

The late 1990s to the present day has seen significanasesr@ the replacement of aging
transmission infrastructure.
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2.2.

Tasmania joined the National Electricity Market in May 200% &#ecame electrically
coupled with the Australian mainland when the Basslinlkergunnector commenced
commercial operations on 28 April 2006.

Today Transend’s transmission system comprises 3,650 dkitantetres of transmission
line connecting power stations to customers in Tasmania andNdkienal Electricity
Market. The Tasmanian transmission system includes 47asiobst nine switching stations
and two transition stations.

Transend’s previous revenue application

In March 2003, Transend submitted a Revenue Application desgrilsi expenditure plans
and revenue requirements from 1 January 2004 to 30 June 2009.

This document set out Transend's principal submission t@tiséralian Competition and
Consumer Commission (ACCC), the regulator responsibted&ermining Transend's
maximum allowed revenue as a transmission networkcgeprovider (TNSP).

The ACCC commissioned engineering consulting firm GHD tayragrother things, inform
the ACCC on the:

» appropriateness of Transend’s method to forecast Capéxudgdts; and

» adequacy, efficiency and appropriateness of the actual Cappctprplanned by
Transend to meet its present and future service regeimtsm

In relation to renewal expenditure, GHD concurred with the ntgjof the proposed
Transend expenditure. However, GHD noted that renewal capipenditure was mostly
developed on the basis of condition assessments, but sormesasse@l forecasts remained
as age-based. GHD stated that the overall Transend refeeedst was less than would
have been expected on an age-based assessment alone.

GHD expressed the opinion that the renewal capital expenditaodd be adjusted for the
“potentially extended life of some as&et$GHD also identified an error in substation
development costs and recommended that the allowance in 2008f@@uned by $2.5
million.

GHD also suggested that Transend was expectedamdly develop new approaches to
renewals through implementation of new technology, which will deliver tiedscin
renewals capital expenditure over tegulatory period]®.

From the overall capital expenditure perspective, GHD coretdd#hat Transend had not
followed an adequate cost-risk trade-off or budget ratiatais process involving its

customers. GHD also identified that Transend had notuadiely identified the reliability

impacts of the capital works program in the current period

! Capital Expenditure and Asset Base Operational ExpenditurBemnite Standards - Final Report, GHD —
June 2003.
2 Capital Expenditure and Asset Base Operational ExpenditurBemnite Standards - Final Report, GHD —
June 2003.
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GHD considered that the effect of aappropriate rationalisation procesould be the
deferral of projects or lower cost/service level solutitmprojects, resulting in possible
reduction in total capital expenditure.

GHD did not make an expenditure recommendation in relatiometbudget rationalisation
process. Instead, GHD recommended that the Capex ratidiomligrocess must be
assessed on a subjective basis as part of the ACCGssotec

In its final decision, the ACCC considered that a 10%uctdn should be applied to
Transend'’s capital expenditure to reflect an improved budgehadisation process.

The ACCC also stated that Transend shodleionstrate that its renewal expenditures are
economically justified and that there are no other, more costigHealternatives®

% Tasmanian Transmission Network Revenue Cap: Deci&iog,C — 10 December 2003.
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3. Transend’s asset renewal
program

Nuttall Consulting’s terms of reference require it tomf the AER on Transend’'s renewal
program, both in this regulatory period and the next. tapb matters are:

the most significant asset classes, and the assocssiesl, drivers, strategies, and
projects;

comparisons and contrasts between regulatory periods; and

the reconciliation of asset renewal in the current peridgith whe forecast that
underpins ACCC'’s 2003 allowance.

This section sets out our understandings on these mattees, lgasn Transend’s proposal
and the documents made available during the course of thevreVige aim of this section
is to highlight to the AER the key matters that are melstvant to Transend’s asset renewal
program and our considerations.

Key documents that have informed this stage of theweare:

Transend’s proposal;

Transend’s Transmission System Management Plan 2007-2012n(@&g® of the
proposal);

the ex post and ex ante project lists in the cost infeomé¢mplates (Appendix 3 of
the proposal);

asset management plans and condition assessment repuideg during the course
of the review:

the paper prepared by Transend during the course of the révavprovides a
reconciliation of the capital expenditure in the current penid the ACCC'’s 2003
allowancé; and

presentations on key assets and strategies provided by Adathseng the course of
the review.

It is important to note that nothing in this section shouldnb&rpreted as our agreement,
acceptance or otherwise of any views expressed. Our cotigideran these matters will
be discussed in the later sections of this report.

* Requested Asset Management Plans provided in respongeleyParson’s information request number 18,
Condition Assessment Reports were provided with indivigugjects packs

® Provided in Transend email, dated 27/8/08 — Requestftomiation log number 74

® Provided in Transend email, dated 12/8/08 — Requestftsmiation log number 156
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Review of Transend’s Renewal Capex

3.1.

Overview of Transend’s proposal
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Figure 1 Transend'’s asset renewal capital expenditure

Figure 1 shows Transend’s asset renewal capital expendituti@daegulatory period and
the next, and the total capital expenditure. The asset reegpahditure in this period is
shown “as-commissioned” and “as-incurred” to allow a moeammgful comparison with

Transend'’s forecast in the next period. There are a eunfimportant points that can be
deduced from this chart:

Final Report (public).doc

Asset renewal expenditure in the current period is a signifiportion of the total
expenditure, 43%. This proportion is forecast to decregséfisantly in the next
period to 33%. However, this reduction is driven by theiogmt increase in other
capex categories, particularly the augmentation and connectiegodas. For
example, if the Waddamana-Lindisfarne augmentation project ($1il®niis
excluded from this calculation, then the proportion of assewal rises to 40% in
the next period.

The average annual asset renewal expenditure in the next periodecast to
increase by $8.6 million to $45.3 million from the equivalemerage over this
period of $36.7 million. This represents a 23% increase int assewal
expenditure.

There has been a fairly significant peak in asset ren@satommissioned) during
2006/07 and 2007/08, but this is less pronounced if viewed as-incuirbid. is
indicative of the number of larger projects that were rossrioned in these years
(e.g. Devonport 110 kV development, George Town transfornBensjie to Port
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Latta line reconductor) that we assume would have incuergenditure in the
earlier years.

» Asset renewal expenditure in the first 3 years of the nextge&iforecast to be at a
level lower than the average over this period (14% lower). Menydransend is
forecasting a significant increase in asset renewalneliuee in the last two years of
the next period, whereby the average expenditure on asset reméinede years will
be 80% greater than the average during this period, and $1@nnhiiher than the
peak as-incurred level during this period. This incréa$rgely driven by the large
number of substation redevelopment projects forecast e thears, particularly the
redevelopments of the Creek Road and Tungatinah substations

Transend’s proposal provides little discussion supportingabe bf asset renewal in the
current period or the shape of the profile. The proposa goemarise Transend’s views
of the major investments during the pefiodlentifying 3 programs relevant to asset
renewal, namely:

» the high-voltage (HV) switchgear replacement program, indicatiigwitchgear at
11 substations have been replaced during this period;

» substation redevelopments, indicating 6 substations have been opeeveluring
this period; and

» the transmission line compliance program, which addressesaudasl clearance
issues with existing transmission lines.

More details of the HV switchgear and substation develosreme discussed in the sub-
sections below. The transmission line compliance programapproved, commenced and
largely completed prior to the current period. The remaiofiéhe general program only

resulted in $4.5 million in the early years of this period. réfeee, this program has not

been a major focus of our review.

With regard to the prudency of the asset renewal expendiitmasend considers that its
investment governance processes described in its promiEsabtistrate that Transend has
the robust processes in place to ensure that prudent and efficientmewstare made at

the right timé&®,

With regard to Transend’s forecast asset renewal expeadin the next period, the
proposal states that:

“The asset renewal program is a long-term program that comprises a coroiirdt
targeted asset replacements and substation redevelopment projects thattiaed to

sustaining transmission system performance and the reliability ofrielty supply to
customers. This program is a continuation of the comprehensiveressaial program that
has progressed in the current regulatory control period. A number of i@ssatal projects
have been deferred from their optimal timing early in the forthcomigglaéory control

period, primarily because of access constraints to the transmiss&tensywhile the
Waddamana-Lindisfarne 220 kV transmission line is being constrifcted.

" Table 4.5 pg 42, of Transend’s proposal
8 Section 4.4, pg 42, of Transend’s proposal
® Section 5.7.2, pg 89, of Transend’s proposal
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With regard to the explanation for the increase in aeesset renewal from the level in the
current period, the proposal states that this is duketdcontinuation of established asset
renewal programs, but with increasing input ctSts

The drivers for capital expenditure are discuSsexbting a range of factors most relevant to
its asset renewal needs, including:

» asset condition and performance where it considers itdmsgrehensive condition
assessment and performance monitoring regimes in place that provide ledletai
understanding of condition and performance of its agsets

» the "availability of spare assets and parts, together with adequate product support
from manufacturers has a significant impact on system performance, pantianl
the event of asset faildre

* “(r)enewal driven by technical obsolescence is particulaelgvant to secondary
systems due to issues encountered when interfacing new equipmenkistitiy e
equipmerit and

* “(c)ompliance with technical, safety and environmental obligatjomdich it
considers is critical to meeting itsicence obligations as well as sustaining a
reliable, safe and secure electricity supply”.

The methods of determining the need for asset renewahardktelopment of solutions are
also discussédl With regard to the need it states that tHet4iled assessment of asset
condition and performance ... together with feedback from product suppéigesding
spare parts availability and obsolescence, forms the basis for developiagséierenewal
component of the capital expenditure foretastt then goes on to say thapdtential
solutions are identified, scoped and high level cost estimates prepagadlite the net cost
of each viable alternative option to be analysed and asseésed

3.2. Strategies, processes, procedures

Transend has continued to develop its asset managemarespes over the current
regulatory control period. Transend has developed an assageraent framework that is
modelled around the total asset management process désanibthe International
Infrastructure Management Manual (IIMf}l

Transend has also developed, and continues to refinasset management information
system (AMIS) program. The objective of the AMIS prograanta “deliver improved
business systems and business processes to further improve tenosffiof asset
management activities on an ongoing bHsis

The following figure (Figure 2) provides an overview of Transenapproach to asset
management and the documents that support the procesded#irifr'am the documentation

1 Table 5.17, pg 94, of Transend’s proposal
1 Section 5.5.1, pg 65, of Transend’s proposal
12 Section 5.5.2 and 5.5.3, pg 66-68, of Transend’s proposal
13 H
Ibid
4 http://www.ipwea.org.au/AM/Template.cfm?Section=MemlR&rvices
!5 Transend Transmission Revenue Proposal for the Regu@smitrol Period 1 July 2009 to 30 June 2014.
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provided by Transend that this is an area where signifietiort has been placed into
developing and improving the information in the respective whects. The diagram
highlights the hierarchy and linkages between the strategiicadl and operational planning
documentation.

Strategic plan and corporate policies

Asset
management Grid vision
policy

Transmission
system
management

Regional
development

Project
management definitions and
plans specifications

Maintenance Capital works
WOrks program program

Figure 2 Transend’s asset management documentatith

Renewal and refurbishment processes are identified and knlesth level of the document
hierarchy. Examples of renewal consideration include the folgw

* The Transend Strategic Plan 2008 identifies the criterithE assessment of renewal
expenditure as “Replace or enhance existing plant basedamomic justification
(incorporating consideration of safety, compliance and custoequirements).”

* Transend’'s Transmission System Management Plan (TShMetifies the
integration of renewal processes with development and augimenpaocesses and
provides specific high-level details of a number of assetaepiant programs.

* The regional development plans deal predominantly with augti@mtprojects for
each of the five Transend regions.

16 Copy of Fig. 3.1, pg 29, of Transend’s proposal .
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The identification of renewal projects is articulated he tisset management plans. These
plans provide coverage for major asset classes and incls#gssagents of condition,
performance, risk and expenditure. The objectives of theetamanagement plans
(generally) include:

* maintain business risk to within acceptable limits;
» achieving reliable performance consistent with prescrisedice standards;
» quantifying the risks and identify corresponding risk gaition strategies;

* ensuring the effective and consistent management and cdadinef asset
management activities throughout the asset life-cycle;

* demonstrating that assets are being managed prudently tbubdigéir lifecycle;

* ensuring asset management issues and strategies aréntakeccount in decision
making and planning; and

» defining future operation and capital expenditure requirements.

The capital works program is composed of individual capitaleptsjthat have been
developed to meet the criteria identified and developéaeimbove documentation.

3.2.1. Project evaluations, justification and approval

Renewal projects are identified, developed and asses$sel latisiness unit level. Transend
has developed a number of processes and systems to soppsigtency and quality of
information that is collected and presented to support pr@ectsion making. These
include:

* Business case manual - Transend uses the business caseesaism to enable
decision-makers to analyse the rationale for the projesgsa the economics of the
project (financial and strategic), analyse the impacthef project and compare
impacts against other factors.

« Investment Evaluation of Network Projectgprocess guidelines) - Transend’s
investment decision process encompasses the evaluation aitteicien of:

- all relevant investment factors including legislation, taggon, policies, service
level outcomes, network availability and reliability, antérnal standards;

- whole-of-life cycle cost and benefit analysis, including @@ihd operating cost
trade-offs (using discounted cash flows);

- asset replacement and augmentation investment optimisation;

- opportunities to maximize synergies and efficiencies throumtsolidation or
project grouping;

- improved service and system security;

- greater customer responsiveness and the long-term intefestdéh electricity
consumers and the power system;

Y This guideline was approved in July 2008.

Final Report (public).doc Page 16 of 117



Nuttall Consulting Review of Transend’s Renewal Capex

- efficiency and prudency; and
- alignment with priorities contained in Transend’s Stratédan.

The investment evaluation process also identifies that tRA¥ Writerion is the
preferred one in decision making regarding capital work prsje

* Transend delegation framework, which provides principlesjalimes and general
governance for Transend’s delegations as well as gemeraéserved functions.

* Investment process governance framework, which summahisesutrent Transend
investment process and specifies responsibilities and apgrova

In 2005, Transend implemented a Capital Review Team (G&Bupport the decision-
making associated with investment-planning . The stated prigidbe CRT is to assist the
Managing Director (MD) in his corporate governance and aymtrsiesponsibilities in

relation to the management of the capital plan and investieergions.

The scope of the CRT is to:
» provide advice to business case authors based on a synapsissihess case;

* review and endorse business cases that are submittedfar lloard approval, and
amend as appropriate, to ensure consistency and complet#nggsrmation to
support and justify the recommendations;

* review the overall capital program on a quarterly basisagorequired) to identify
any issues that may have an impact on the successful gedivitre program, and to
suggest revisions to the program as required;

* review completed prudency check lists and project fiaadia reports;

» assist the Manager System Development in prioritisationndividual projects
contained in the capital program should any conflicts ;aaise

» identify areas for improvement in the whole project delivencpss.

3.3. Asset management strategies

Information on Transend’s current assets is contained witienTransmission System
Management Plan 2007-20%2 This document discusses the asset population, the main
issues, and strategies to address the issues, by eatlelass. More detailed information
has been provided during the review in the form of individssea management plans
(AMPs) for the main asset clasSes

The assets and associated strategies can be consadefating into two main categories:
substations and lines. Table 1 indicates the approximate popati asset renewal
associated with these two categories in the current andemxatory periods. This shows
that the major focus of Transend's renewal program substation assets.

18 Appendix 9, of Transend’s proposal.
¥ Transend has provided the most important AMPs for thevameview. It is Nuttall Consulting’s
understanding that the other AMPs are still being resieloy Transend.
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Table 1 Asset renewal on substation and lines

Current perio Next perioc

$m (nominal) $m (2008/09)
Transmission line 52.¢ 585
Substation 164.2 168.1

There are a number of key asset classes that agmificant driver of the asset renewal
program on substation assets. These are:

» Power transformers, covering the network transformers (220/110 kV) and supply
transformers (110 kV/HV i.e. the connection voltage of customer)

* EHV circuit breakers, which switch Transend’'s main transmission voltages of
220 kV and 110 kV

* HV switchgear, which switch Transend’s various HV connection voltages of 6.6 kV
to 44 kV.

These form the key asset classes, partly due to tigaifisant value in the make-up of a
substation, but also as often their replacement is a sigmifitactor for timing the
replacement of other poor performing assets in a substation.

The other main substation asset classes that fornssiee i@newal program are:

e Other primary assets, including instrument transfosméWTs and CTs),
disconnectors, post insulators, and busbars and structures

» Secondary assets, including protection and control systamsjary supplies (AC
and DC supplies), and SCADA systems.

The main asset classes associated with the renewgirapre for transmission lines cover
conductors, insulators, structures (e.g. towers and@ad the structure foundations.

The renewal strategies associated with these substatibtransmission line asset classes
are targeting older vintage assets. The TSMP and AM#dl d range of issues associated
with each asset type. Broadly, these issues fdtinvihe following three main categories:

» Condition - either in terms of the poor condition of the assets lamditks of failure,
or the effort to maintain acceptable condition;

* Substandard design, arrangements, or performance often resulting in assets and
associated facilities not meeting current standards atipea (e.g. in terms of
performance, safety and the environment); and

* Fleet management- which covers matters such as, technology obsolescence, lack of
manufacturing support, unavailability of spares, and unavéilabf suitably skilled
resource.
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These asset issues in turn result in higher mainter@uste and poorer system performance
(e.g. supply reliability and circuit availability), and edt the risk profile of the business
(e.g. safety, environmental, system performance).

It is also important to note that the OPGW program|uohed in the transmission line
strategies, relates to the roll out of earth wires wipkical fibres on existing transmission
line. The earth wire provides protection to the transomsdine to lightning strikes,
improving the performance of the system. However, the opilice component is used for
communication purposes. The important point here is thah#jerity of this program, and
its major driver, does not relate to the renewal needsisfing earth wires. Instead, the
main driver is the need for redundancy/diversity in Tradsecommunication system, with
the secondary benefit of the earth wire coverage this solutiomdpso

Due to the significance to Transend’'s asset renewal expendif the strategies associated
with EHV circuit breakers, HV switchgear, power transfersnand protection, these asset
classes are discussed in more detail below.

3.3.1. EHV circuit breakers
Overview of strategies

Transend currently has 314 EHV circuit breakers: 79 at 220nkM285 at 110 kV. Since
the late 90s, Transend has been undertaking the renewaladlér EHV circuit breakers.
This began with a strategy to replace the air bladtbank oil breaker types, particularly
targeting the 220 kV system. The 220 kV program was largely caedpletfore this

period, and appears to have contributed to the significant impemtamthe performance
of the network up to that time.

The strategies most relevant to the current period andetkteconcerns the completion of
the 110 kV air blast and bulk oil programs, and the commenceohéhé replacement of
the older 110 kV minimum oil breakers. The two most signifitgmes for our review are
the Reyrolle OS10 and Sprecher and Schuh HPF.
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Population and population changes
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Figure 3 EHV circuit breaker installation profile

Figure 3 shows the installation dates for the current Eifdtit breaker populatid The
following important points can be deduced from this age profil

 There had been a lack of investment in the late 80sd®@s.

* There was a significant increase in investment, partiguila the 220 kV network,
from the late 90s, which then tailed off up to the beginnindpisfregulatory period.
Due to this renewal program, the oldest 220 kV breaker is only 3% ysédr
Moreover, 70% of the 220 kV breakers are only 10 years or younger.

* There has been a more modest, but still significant, Evelvestment in the current
period, particularly on the 110 kV network. Due to the 110 kV rah@nogram to
date, 47% of the 110 kV breakers are 10 years or younger.

* The Reyrolle OS10 breakers (53 breakers) are the oldest weakaining on the
network, with an age of between 43 and 57.

* The Sprecher and Schuh HPF (20 breakers) represent one of thedeskttypes,
with an age of between 31 and 40.

Furthermore, 31 EHV circuit breakers (10% of the population) baea, or are due to be,
replaced in the current period. 8 of these are the remaamirigast and bulk oil breakers.
The remaining 23 relate to the minimum oil programs, incgdi4 of the Sprecher and
Schuh breakers and 2 of the Reyrolle breakers.

The majority of the remaining Reyrolle and Sprecher andl$bheakers (approximately 65
of the remaining 73) are forecast to be replaced or detssioned during the next
regulatory period. Table 2 indicates the average age of thik\220d 110 kV breakers at
the start of this period, at the end of this period, thiedend of the next period, based upon
Transend’s current and forecast renewal program.

Noting that even a conservative estimate of a typitafdr a EHV circuit breaker may be
40 years, the important points from this table are:

20 Based upon the circuit breaker age profile provided by Tnahisethe email dated 14 August 2008 - Request
for information log number 160.
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» the young age of the 220 kV population due to the past renewabproghich has
reduced by a modest 4 years during this period, but is dinerease by around 5
years during the next period — although remaining still at a mtsledtoverall.

* the much older age of the 110 kV population, but the much maorefisant
reduction in age during the current period; and

» the further significant forecast reduction in the age of thekM Population during
the next period, effectively to an average age that is 15 yeansger than that
entering the current period.

Table 2 EHV circuit breaker average age changes

200: 200¢ 20144
220 kv 16 12 18
110 kv 30 23 15

Issue, drivers and projects

The table below indicates the substations where the mosficgighrenewal of EHV circuit
breakers has, or is forecast to, occur.

Table 3 EHV circuit breaker projects

Type Current perio Next perioc

Syrecher an(| Devonport,Savage River Burnie, Emu Bay, Paloona, Pt
Schuh Sheffield, Ulverstone Latta, Railton, Wesley Vale
Reyrolle Kermandit Creek Road, Tungatina

Burnie, Arthurs Lake, Knights
Road, Meadowbank,
Palmerston, Rosebery, Temco

Othel Waddaman

Due to the significance of the Sprecher and Schuh and Reyeoksval programs to this
review, further details of these two programs are discussgarately below.

» The Sprecher and Schuh replacement strateg§ymajor factor driving the Sprecher
and Schuh 110 kV HPF replacement strategy concerns thermarice of this
breaker type. These circuit breakers are considered to lmeodteunreliable circuit
breaker in Transend’'s EHV fleet. Due to these religbiisues, these breakers are
inspected after every operation.

The breakers also have high maintenance costs and are no dapgerted by the
manufacturer’s agent, and as such, the availabilispafes is an issue.

2L Estimated by Nuttall Consulting based upon Transend’s agiéeprdhis does not include new circuit
breakers via augmentations or connections during thepeexid, and as such, it should be a conservative
estimate i.e. the actual average age would be younger.
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That said, the breakers do not appear to have any signi§aety or environmental
isSsues.

* The Reyrolle OS10 replacement strategd.major factor driving the Reyrolle 0OS10
replacement strategy is the maintenance costs assoeigtedhis breaker type.
Preventative maintenance costs are approximately 4 tgnester than a new
breaker. There are also ancillary systems associatedhese breakers that require
regular maintenance, and safety hazards due to theupeesessels required to
operate these breakers and the possible failure modeshretieer.

The breakers also have reliability issues, although nttdeextent of the Sprecher
and Schuh breakers. Similar to the Sprecher and Schuketsethese breakers are
no longer supported by the manufacturer's agent and have asdodiaet
management issues.

Clearly, from the above, the impact of these renewal progidrosld be to improve

network service levels and reduce existing maintenancs. cdstvould also be expected
that these strategies would reduce overall risks assdcuwith system performance and
safety.

3.3.2. HV switchgear
Overview of strategies

Transend currently has 525 HV switchbays: 505 indoor and 20 outdosirategy to renew
the HV switchgear has been ongoing since 1999. As with the &kd\vit breakers, the
initial focus of this program prior to this regulatorgripd was the older air blast switchgear.
The focus during this period has been on the outdoor oilateliswitchgear and a number
of indoor types. The majority of this renewal program basurred in this regulatory
period, with a smaller amount forecast to occur imik.

Population and population changes

60

HHV SG GIS
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30 I —

20 —
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2008 1997 1987 1977 1967 1957 1947

Installation date

Figure 4 HV switchgear installation profile

Figure 4 shows the installation dates for the current HVMchgear population. The
following important points can be deduced from this age profil
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« As with EHV circuit breakers, there had been a lackhegstment in the late 80s to
mid 90s.

* There was a significant increase in investment from tilde9@s in HV switchgear.

* This level of investment has continued through this egguy period. Due to the
HV switchgear renewal program to date, 55% of the HV switahigeanly 10 years
old or younger.

* The 9 outdoor oil insulated switchbays at Tungatinah leeeotdest remaining HV
switchbays on the network, at an age of 57. The next okigstficant population is
31 i.e. 26 years younger than the assets at Tungatinah.

Furthermore, 93 HV switchbays (18% of the population) have beare due to be replaced
in the current period, comprising of 55 outdoor switchbays anah@®&or switchbays. A
further 13 switchbays are forecast for replacement iméxt period, including the oldest
units at Tungatinah.

Table 4 indicates the average age of the HV switchgear aathefsthis period, at the end
of this period, and the end of the next period, based upors@itdis current and forecast
renewal program.

Noting that a conservative estimate of a typical Ide hodern HV switchgear may be 40
years, the important points from this table are:

» comparing the average age across periods of indoor or outdoohgeat can be a
little misleading as outdoor switchgear is being repladiéu indoor units;

» there has been a relatively significant 10 year reductidhéraverage age of the
population during the current period, driven by the significeptacement program;
and

» as this program is at a much reduced scale in the next panmdyverage age is
increasing during this period by approximately 5 years; howetés still much
lower than the age at the commencement of this period.

Table 4 HV switchgear average age changes

200s 200¢ 20144
Outdoo 34 34 n/e
Indoot 22 11 13
Overal 277 13 18

Issue, drivers and projects

The table below indicates the substations where the rendéw#V gwitchgear has, or is
forecast to, occur.

2 Estimate by Nuttall Consulting based upon age profileis @oes not include new circuit breakers via
augmentations or connections during the next period, asuchs it should be a conservative estimate i.e. the
actual average age would be younger.

% ndicative estimate by Nuttall Consulting.
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Table 5 HV switchgear projects

Current perio Next perioc

Outdool Burnie, Derby, Devonport Tungatinah, Rosebe
Electrona, Kermandie,
Queenstown, Scottsdale,
Triabunna

Indooti Lindisfarne, Palmerston, Pc
Latta, Savage River, and Wesley
Vale

A major issue with the outdoor HV switchgear concernssriskthe safety of personnel

within the switchyard. In this regard, the current agesments are not up to current
standards with respect to safety clearances. AR, dhese switchyards have a greater
electric shock hazard to personnel within the site.

The indoor switchgear also has certain design aspectar#hatot up to current standards
(e.g. arc fault containment). These issues increasésiseto personnel safety and system
performance during a fault of the switchgear.

The condition and fleet management issues, such as laclamifacturing support, and
difficulties with the availability of spares for the vaus switchgear types, is also resulting
in poorer performance and higher maintenance costs conpamed units.

3.3.3. Transformers
Overview of strategies
Transend currently has 109 power transformers. This populeonsists of:

* 16 network transformers (220/110 kV) ranging in rating from 90 M¥200 MVA;
and

* 94 supply transformers (110/HV) ranging in ratings from 4 Mé/A0 MVA, with
an average rating of 33 MVA.

A strategy to replace older network and supply transforimesseen ongoing since the late
90s. This has essentially targeted transformers hgsau accepted transformer condition
assessment practices.

The replacement of transformers due to condition iscésteto reduce from the levels
replaced during this regulatory period.
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Population and population changes
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Figure 5 transformer installation profile

Figure 5 shows the installation dates for the current paota@sformer population. The
following important points can be deduced from this age profil

As with switchgear, there had been a lack of investineiiie late 80s to mid 90s.
There was a significant increase in investment in toamgers from the mid 90s.

This level of investment has continued through this reguigeriod. However, the
proportion of young transformers within the population i @® prominent as the
EHV circuit breakers and HV switchgear, whereby only 33% ofwoek
transformers and 26% of supply transformers are 10 y&hos gounger.

There are 4 network transformers and 18 supply transforoners45 years old (20%
of the population). The oldest transformers are 58 yddrs o

Furthermore, 12 transformers (11% of the population) have lyesme due to be replaced in
the current period, comprising of 5 network transformers amtpply transformers. A
further 3 transformers are forecast for replacement@tigeir condition in the next period,
comprising 1 network transformer and 2 supply transformers.

Table 4 indicates the average age of the transformers stiatth@f this period, at the end of
this period, and the end of the next period, based upon Trasmsanmdent and forecast
renewal program.

Noting that a conservative estimate of a typical lde fhodern transformers may be 40
years, the important points from this table are:

there has been a relatively significant reduction in tre¥ame age of the network
transformers during the current period; however, the avexggeis forecast to be
maintained during the next period; and

the average age of supply transformers increased margithaligg the current
period, and is forecast to increase further during the peidd.
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Table 6 Power transformer average age changes

200¢ 200¢ 201<
Network 32 24 24
Supply 25 27 31

Issue, drivers and projects

The table below indicates the substations where transfoaplrcements have occurred or
are forecast to occur in the current and next periods Kétsdndicate the number of
replaced transformers).

Table 7 Power transformer projects

Current perio Next perioc
Network Chapel Street (3), George Tow| Burnie (1
2
Supply Derwent Bride (1), Palmersto| Arthurs Lake (1), Tungatinah {
(1), Triabunna (2), Que (1),
Queenstown (2)

The major issue with power transformers relates tad#gradation of the insulation during
the life of the asset. This degradation increasessk®f failure in service, which can lead
to significant outages and increased system performaiseshould a major failure occur.

Transend uses standard transformer condition assessmenigtes to predict the likely
end of life of each power transformer. Transformeestlaen replaced in anticipation of this
event.

Certain transformer types also have other technicaldesdyn issues that can lower their
performance and increase maintenance costs. Thess igsel not the main drivers for
replacement, but can provide additional benefits following cepteent.

3.3.4. Protection and control

Overview of strategies

Transend currently has over 5000 protection and control refyis. population consists of:
* 11% of the original electromechanical technology;
* 43% of static/electronic technology; and
* 45% of a modern microprocessor technology.

Transend has had a strategy to replace the poorer marfpelectromechanical and static
relays since the late 90s. To a large extent, thiseglydtas been incorporated with the
projects associated with other renewal programs and otlggnemtation and connection
works. However, targeted replacement has occurresbioe poor performing relay types.
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Population and population changes
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Figure 6 protection and control installation profile

Figure 6 shows the installation dates for the current groteand control population. The
following important points can be deduced from this age jrofil

» There was a significant increase in investment in sefegm the mid 90s. This level
of investment has continued through this regulatoryodesuch that over 50% of the
relays have been installed over the last 10 years.

* There is only a small population of very old electromeclamelays (i.e. over 45
years old), but a fairly large population of static relagtween 20 and 30 years.

As the renewal of most protection relays occur within opinejects, it has not been possible
to determine the level of renewal in the current and nexda®r period, or the average age
changes.

Issue, drivers and projects

Transend considers that its electromechanical and s&déigs have a number of issues
related to their performance and the management of this atdelete fleet, which consist
of many different types and manufacturers.

Furthermore, the design and arrangement of some protectiacoatidl schemes and their
physical housings do not meet current standards, includingrcRiER requirements related
to the redundancy of the schemes.

These issues mainly affect the cost to maintain get ind risks to system performance.

Transend'’s strategies entail replacing these older tgfss with modern microprocessor
relays with self diagnostic systems, and ensuring the ¢osatame complies with current
standards. Generally, these replacements are coordimiltetthe replacement of associated
primary assets (i.e. circuit breakers and transformarsyt the time of other significant
works at a substation.
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3.4. Projects and expenditure profile

Figure 7 shows the annual profile of Transend’'s capital experdin the asset renewal
category in the current and next regulatory periods, with Islethithe most significant
projects in each year. The important points reladatis chart are as follows:

* The projects associated with the HV switchgear replacemegram make up a
significant portion of asset renewal expenditure in trst finlf of the current period
(i.e. up to and including 2006/07). These projects include othategies, most
notably protection and control and other secondary system sésatdgi some cases,
these projects also include supply transformer replacement

* From 2006/07 onwards, the EHV (220 and 110 kV) switchyard redevelopraent
more significant.

* The Burnie to Port Latta transmission line reconductopiraject, in 2007/08, is the
largest single transmission line project ($20 million). sltalso notable that this
project was commissioned in the year during this regulatorpgevith the largest
amount of asset renewal expenditure. Moreover, a signifigartion of the $20
million for this project was driven by augmentation nee@ (sroject summary in
Section A.5.1).

* The transmission line renewal strategies are mainly g@dawithin a single general
program of works in the current period. However, in the pexiod, the works
program is broken down into individual strategies relatedtmus asset classes.

* The substation redevelopment projects in the first 3 yeattseofext period mainly
relate to the Sprecher and Schuh circuit breaker replatestnategy.

* The substation redevelopment projects in the last 2 yedreafext period mainly
relate to the Reyrolle circuit breaker replacementesgsa

» A significant level of forecast expenditure in the last 2ryed the next period, $48
million in total, relates to two substation redevelopn@ojects: Creek Road 110 kV
and Tungatinah 110 kV.
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3.5.

Impact of renewal on risk levels

The Transend proposal identifies that risk managersemkey function and is considered at
all levels of the business and across all processesdingleenewal. The Transend proposal
does not directly address the overall quantum of businessasisk relates to renewal
expenditure levels. However, the following points may beulisef qualitative gauges of
the affect of renewal on Transend’s business risks.

e It would be expected that the 220 kV circuit breaker renepvabram that
commenced in the late 90s, and was largely completed pridistgé¢riod, would
have reduced risks on system performance. It is asstima¢ this program must
have had a significant impact on the reduction in Transefigibution to “system
minutes off supply” that has occurred since the mid 90s.

* The HV switchgear renewal program is partly driven bytgafencerns. As such, it
would be expected that the scale of this program duringpdi®d must have
reduced overall safety risks considerably, at least Yostibstations.

* Finally, it is assumed that the large level of targeegicements that have occurred
since the late 90s would have removed many of the assetgdteidentified as high
risk at that time.

Detailed information on Transend's risk-focused systant processes is provided in the
Transend Strategic Plan (2008). This document identifi¢sTitzansend’s risk management
processes are governed by its risk management policy skdnanagement framework
documents.

The Transend audit and Risk Committee is responsibleefoewing and endorsing these
documents, which are periodically approved by the board.

The risk management policy established the expectations rdigement in relation to risk
management. The risk management framework outlines the sasictesponsibilities and
processes that are established in Transend to enstisk ilsanagement objectives are met.

Transend conducts a formal business risk review every two feeadsntify and evaluate
the key risks facing the business. The most recent reviasv umdertaken by Ernst and
Young and completed in 2007.

The 2008 Strategic plan identifies that the 2007 StrategicnBssiRisk Review was
considered by the board in September 2D0Vhere is evidence of the use of the 2007
Strategic Business Risk Review in subsequent business cases.

The 2007 Strategic Business Risk Review identifies four busiisssthat have increased
since 2005, one that has reduced and three that are no &pmmable. The identified
business risk relate primary to transmission system augtiens and not renew&ls

% Transend has advised that the 2007 Strategic Risk Revieaosagted by the Board in September 2007 —
Email “Draft Nuttall Consulting Report - Asset Rendstalated 16 October 2008.
% Email “Draft Nuttall Consulting Report - Asset Renéstalated 16 October 2008.
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3.6. Reconciliation of asset renewal expenditure in the
current period to the ACCC’s 2003 allowance

Based upon a simple comparison between the renewal categortee 2003 ACCC
decision and the overall renewal category in the cost irgtiom template associated with
the proposal (i.e. asset renewal, physical security, ioxes/spare, and operational
support) then it appears that Transend has overspennthealgportion of the allowance by
approximately 60%.

Transend’'s proposal provides summary information to meet NB® requirements

regarding the 2003 allowance and its asset renewal expenditypespdoin the current

period. Both Worley Parsons and Nuttall Consulting retgeethat Transend provide a
detailed reconciliation of expenditure over the pefbdsin response to this, Transend
prepared a paper to address this nidtter

This section summarises the main points raised by &nans this paper.

* Overall capex overspend Across all capital expenditure categories, Transend
considers that it has overspent in real terms by only @HE8 million), of which
12% ($45 million) is due to input cost (labour and materiatplesions above CPI
during the current period.

* Not renewal elements With regard to the renewal component, Transend has
advised that it is difficult to reconcile with accuracy #ne forecast of renewal
expenditure in its 2003 application was based upon an asset classnzaj work,
whereas the actual projects reported in the proposal involugple asset classes
related to the project location (e.g. a specific suilostpt Furthermore, many
projects include elements associated with other expendituegories, most notably
augmentation and connections. Based upon an analysis & togsrenewal
components in each project, Transend estimates that aetuahal is only 13%
above the 2003 ACCC allowance, in real terms.

* Non asset renewal changesThe main change in the components of renewal outside
the asset renewal category (i.e. physical security, investspare, and operational
support) appears to have occurred to expenditure on physicaitgéwhich is not
part of our review scope). The substation physical secstriitegy has increased
from an estimate of $9.4 million used in the 2003 applicatiomast of $25.3
million.

+ Categorisation Transend considers that some elements of renewal propesal
where not classified as renewal in the 2003 application. Theriest significant
examples of this were as follows:

- The Burnie-Port Latta line reconductor ($20 million in the psag) was
recognised as having some element of renewal in the 2003 applidadt was

% Requested in the Nuttall Consulting email dated 15/7/08. olir understanding that the initial request on this
matter was provided by WorleyParsons.

" Provided in the email dated 6/8/08 - Request for Informatig number 74, and then revised by Transend to
include asset renewals and resubmitted in the email 8@8D8.
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identified as a “variable” augmentation project due toutheertainty in the level
of additional capacity the line would requfte

- Elements of the George Town ™3 network transformer installation
(approximately $4.4 million) are part of the George Town nekvi@nsformer
replacement project. However, these elements do not repeesgpiacement of
a transformer, rather they had been identified during theewt period as a
method of improving the security of the system during thiacepment project.

* Project movements Transend has advised a number of significant movements of
projects that have either advanced projects into the rtuperiod or deferred
projects into the next period. These are:

- Deferred projects. Both the Creek Road and Tungatinah substation
redevelopment projects were included in the 2003 application3$a&lion).
Both of these projects have been deferred into the ladtiérof the next period.
This deferment was due to the need to coordinate witler otlevelopment
projects, particularly the Southern Power System Secoiriigram. In the case
of Tungatinah, consultation with the associated customer egdpears to have
had a significant role in the deferment of this project.

- Advanced projects A number of projects have been advanced, most ryotabl
the Electrona and Sheffield substation redevelopments ($l1®nni The
Sheffield project has been advanced due to the re-pritintisaf the Sprecher
and Schuh EHV circuit breaker strategy, due to the podorpeance of these
breakers.

» Estimation accuracy. Transend considers that its estimates that forined©03
application were too simplistic and underestimated the ldvelodk. The projects
most significantly impacted by this was the Devonport stibstaedevelopment,
which was estimated as $5.9 in the 2003 application but cost $il4cB.

It is also worth noting that the Creek Road and Tungatisabstation

redevelopments, which were deferred from the current perimih have a

significantly increased estimate from that assumechén2003 application, $22.3
million to $53 million. Transend has advised this is duenbre recent evaluations
of issues not considered in the previous estimate (e.d. esmmlation factors,
refinement of project scope, space restrictions and @mdsciated with outage
management during construction). These have resulted nedegelopments most
likely requiring an indoor GIS design.

28 Section 2.3.2, Appendix 6 of Transend’s 2003 revenue appficat
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4. Nuttall Consulting’s analysis
and considerations

This section discusses Nuttall Consulting’s analysis @nsiderations that support our
views and findings on Transend'’s asset renewal capital expergdit This section covers
matters concerning asset renewal in the current and negtdge Our overall views and
findings are provided in Section 5.

This section discusses, in turn, our assessment of theviiad:
» high level analysis and benchmarking of the key substatiohcasses;
» the review of the asset renewal strategies and assoplates

» the review of a sample of Transend’s projects in tlgslegory period that have been
classified as asset renewal; and

» the review of a sample of Transend’s projects forecaghénext regulatory period
that have been classified as asset renewal.

4.1. High level analysis and benchmarking

We estimate that Transend is renewing substation asdis current and next period at the
rate of approximately 4% of the replacement €osfhe equivalent rate for transmission
lines is only around 1%. Long term investment at this levetatds an average life of
around 25 years for substation assets and 100 years for issiogntines.

This demonstrates that Transend's renewal focus is on Sahstssets. Furthermore,
noting that substation assets may have typical lives of 40 te&, this indicates that
Transend’s renewal of substation assets is presently higgrethe long term average.

Table 8 shows our analysis of the ages and lives of the 3smlagtation asséfs This table
indicates the average age of the various populations at partpihts in time, the average
replacement life of assets in the current and next peradsiwo typical benchmark lives
for comparative purposes. The benchmark lives are based upon:

« NZ. The asset lives applied in New Zealand for reguatatuation purposés

» UK. Average replacement lives developed to review the reyplect forecasts of the
UK electricity distribution business®s

% This is based upon our allocation of asset renewalqrejgenditure to either substations or transmission
lines (see Table 1), and information on the replacewasitof these two categories provided in Transend’s
latest statutory valuation (see Table 1 on page 3 ofdlation report), provided in the Transend email, dated
16/7/08 — Request for Information Log number 102.

% This has been produced based upon average age informatianegiiram presentations provided by
Transend (see Transend email dated 12/8/08 — Request fondtifan Log numbers, 156, 159) and asset age
profiles provided by Transend (see Transend email datedd&4/8Request for Information Log number 160).
12004 ODV Handbook, available on the Commerce Commishiinwebsite.
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Table 8 Benchmark ages and lives

Average age Average life Benchmark lives|
2003 2008 2014 current next NZ UK
HV SG 27 13 18 41 51 45 52/53
EHV CB - 220 kV 16 12 18
42 52 45 49
-110 kv 30 23 15
Transformers: Network] 32 24 24
50 49 55 55
Supply 25 27 31

This analysis indicates the following:
HV switchgear

* The average age at the beginning of the period was reagdngb] 50-60% of the
benchmark lives. However, the reduction in average age dinimgeriod appears
aggressive, reducing to around 25 to 30% of the benchmask live

* The average age in the next period should rise, based uposend’s forecast level
of asset renewal.

* The average life of the replaced assets in the curremdpes lower than the
benchmark lives, particularly the UK benchmarks. This alggports the view that
the HV switchgear replacement program in the current period hage been too
aggressive.

» The average life of the assets forecast by Transendgt@cement in the next period
is significantly higher. These lives are at the top end dbémehmarks, indicating a
far more reasonable level of replacement.

EHV circuit breakers

» The average age of the 220 kV circuit breakers was relatively dt the
commencement of the current period, but still reduced fudbeng this period.
However, only one 220 kV circuit breaker was replaced, and sorethection
appears to have been driven by new circuit breakers beingledstafough the
augmentation program. It is also worth noting that, daggon benchmarking
analysis provided by Transend during the review (ITOMs 2002860@ analysis,
Transend presently has one of the youngest population of 220ré&Mt dreakers
amongst its peers.

* The average age of 110 kV circuit breakers at the beginning gbahed was
reasonably high, 61-66% of the benchmark lives. Transend'M$§T2D03 analysis
indicated that Transend had one of the oldest 110 kV populainosgst its peers.

%2 pPB Power report, DPCR4 — FBPQ ANALYSIS AND CAPEX PRGTIONS, 2004, available from

OFGEM, UK
33 Graphs of ITOMs benchmarking provided in the email dagdugust 2008 — Request for Information Log

numbers, 156
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* However, the average life reduced significantly during theodealthough it is still
at around 47-50% of benchmark lives. The ITOMs 2007 analysisaied that
Transend’s 110 kV circuit breaker population is still amongstaldest of its peers.
This supports the view that the level of renewal of 110 kWudirbreakers during
this period was reasonable.

 That said, the average life of the replaced circuit breakas lower than the
benchmark lives.

* With regard to the next period, Transend’s forecast levakset renewal appears to
be driving the average age of the 110 kV breakers down significarnthef. Based
upon the ITOMs 2007 analysis, the age at the end of the next pesidd result in
Transend’'s 110 kV breaker population being one of the youngest okds,p
assuming that the overall age profile across the peer gesnpins similar to the
2007 analysis. This is a significant movement over one regylgeriod. This
supports the view that Transend’s forecast level of EH¥Uiti breaker renewals in
the next period may be too aggressive.

* However, the average life of the forecast breakers foraeplant is higher than the
benchmark lives, which supports the view that the forecgdaaements may be
reasonable.

Power Transformers

 The average age of network transformers has reduced dinmengurrent period.
However, this reduction is from 58% to 44% of the benchmaés Jiwhich does not
appear unreasonable.

» Conversely, supply transformers have increased in avemgganarginally, from
45% to 49% of their benchmark lives.

* The average life is lower than the benchmark lives. Ndtiegeduction in the age
of the network transformers, this could suggest an agiyelevel of replacement.

* In the next period, the average age of network transfornsef®recast to be
maintained, while the age of supply transformers is inangasirhe average life of
the replaced transformers however is still lower tharb#rehmark lives.

In summary, the above analysis indicates that in theruperiod, the level of the renewal
of HV switchgear and network transformers may have lheenaggressive. In the next
period, Transend’'s forecast level of renewal of the 110 kbuiti breakers may be too
aggressive.

Furthermore, the reduction in average age across all@dasses during the current period,
except supply transformers, suggests that overall riskdecklto substations may have
reduced during this period. Noting the scale of the raslyct may also be reasonable to
assume that this would be visible in terms of improved sygterformance and reductions
in average per unit maintenance needs during this period.
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4.2.

Review of asset management strategies

Nuttall Consulting has reviewed the TSMP and individual AMPsigeaf®. While we
cannot claim that this review has been exhaustive invay across the full set of asset
management plans; broadly, we have seen no evidenceighabitprudent for Transend to
be considering these strategies.

In this regard, the strategies appear to target oldepaodperforming assets. The AMPs
indicates that Transend is considering the condition an@rpgnce of its various asset
classes, assessing needs, and determining maintenanceptat@ment plans based upon
the fleet issues and current practice across the iydustr

It is also worth noting that we accept Transend's fwosithat these are largely a
continuation of strategies that commenced prior to the muperiod. The important point
here is that most of these strategies have been revesvgenne level in previous regulatory
resets, and accepted.

That said, our acceptance in principle of these stratedipes not necessarily mean we
consider all the works and projects resulting from themet@riudently scoped and timed.
This is very much dependant on the specifics of the prajetthe detailed assessments that
should be performed in accordance with appropriate asseagement and governance
practices.

As noted in Section 3, we consider the EHV circuit breaker, sdNtchgear and power
transformer replacement strategies to be the most is@miifto this review. The need to
replace these assets is a significant driver of the timirige replacement of other assets in
many projects. In this regard, many of the AMPs relateothier assets specifically note
that their timing will be coordinated with the replacemehthese key assets. Due to this
significance, the basis of these renewal plans is disctistbdr below.

42.1. EHV circuit breakers

Transend appears to have completed its replacemenapreg@f the earliest types of EHV
circuit breakers during the current period. These progralater® air blast and bulk-oil
breaker types. We consider it reasonable to assumehdsa strategies were appropriate.
This is partly because these programs commenced to aagiéixtent prior to the existing
period, and as such, they have been subject to previous seveewd because the
replacement of these early types of breaker are webledtad across the industry. As
such, the focus of our review has not been on these programs.

We have focused on the two programs that commenced, atuaréo commence, in a
significant way during the current and next periods. Thesgrams concern the two
110 kV minimum oil breaker types discussed in Section 3: phecBer and Schuh HPF, and
Reyrolle OS10 breakers. These two programs are a signifazzat driving expenditure in
the current and next regulatory period. The Reyrolle replane program is particularly
relevant to the large increase in forecast asset rénetee latter half of the next period.

34 The full set of AMPs has not been provided by Transétmivever, we are satisfied that we have received
the most relevant AMPs for our review.
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The main documents Transend has provided to support thdéseerepnt programs are two
condition assessment reports related to each of the bitgpks®. These reports provide:

» a discussion on the various asset issues associatethesth breaker types and the
consequences;

» historical information over the last 10 years on the speffiures and defects of the
population;

* an analysis of a number of asset management optiordyimy a maintain and
defer, refurbish, and replace option; and

» adiscussion of the future management strategy,

Originally, the options analysis in these reports wagelg qualitative; however, at the
request of Nuttall Consulting, the reports have been edviwith more quantitative
economic analysis of the options.

The main points concerning these breaker types gained frese tondition reports are as
follows:

* The Sprecher and Schuh replacement program.

Transend has a population of 23 Sprecher and Schuh type HPF 1t@cky
breakers. These breakers range in age from 31 to 40 years old.

The major issue with the Sprecher and Schuh 110 kV HPdkdn® concerns their
performance. These circuit breakers are considered to lmeodteunreliable circuit

breaker in the Transend EHV fleet. There have been 8ddext failures and defects
of this breaker type since 1998, resulting in interruptionsufgply on a number of
occasions and affecting circuit availability. Due to ttediability issues, these
breakers are inspected after every operation.

The breakers also have high maintenance costs. Prevemtaingenance costs are
on average 195% of a new breaker. Corrective maintenanseatestlso increasing
to address a number of issues associated with this bregdee The cost of the
inspections following each operation of these breakers sepi® a significant
portion of the overall maintenance costs associated \libse breakers.
Furthermore, these breakers are no longer supported by the otarerfa agent,
and as such, the availability of spares is an issue.

That said, the breakers do not appear to have any signi§agety or environmental
isSsues.

Transend has replaced a number of these breakers ovpetiad, and is planning
on replacing the remainder of the population over the next 5 years.

* The Reyrolle OS10 replacement program.

% Initially provided in hard copy during meetings on the 23k@Te, and then attached to Transend email, dated
18/7/08- Request for Information Log number 101. The rewiseslons containing the economic analysis were
provided in the Transend email dated 1/9/08 — Request fomaf@mn Log number 215.
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Transend has a population of 53 Reyrolle type OS10 110 kV chieakers. 29 of
these breakers are 56 or 57 years old, with the remaining ®@édveti2 and 47 years
old.

The major issue with the Reyrolle OS10 breakers is thetemance costs associated
with this breaker type. Preventative maintenance costa@proximately 4 times

greater than a new breaker. There are also ancillatgrsysassociated with these
breakers that also require regular maintenance. &inalthe Sprecher and Schuh
breakers, corrective maintenance costs are also imugeasd the manufacturer’s

agent no longer supports these breakers.

The breakers also have reliability issues, with 53 fedwand defects of this breaker
type since 1998. Although, it is worth noting that, theanégilure rate appears to
be much better than the Sprecher and Schuh breakerspfirexenately 30% of
Sprecher and Schuh major failure rate).

Safety hazards are also associated with this bregerdue to the pressure vessels
required to operate these breaker types and possihleefanode of the breaker.
However, there is no indication in the condition reports thesetrisks are not
manageable.

The condition report states that Transend is planning on negléais population
over the next 10 years. However, the substation redevelopmentinficate that
the majority of these breakers will be replaced in #s P to 3 years of the next
period.

Based upon our review of these reports, we are satisfaddhese breaker types are poor
performing, particularly the Sprecher and Schuh breakers. diffisult to confirm the
accuracy of the high maintenance cost of these breaker tiypeewer models; however, the
rationale provided in the report appears reasonable. As wsclare satisfied that it is
prudent for Transend to be, at least, considering tHeaement of these breaker types.

It is also important to note that it is our understandiag similar breaker types have been,
or are currently being, replaced by other TN&Ps

We also agree that the Sprecher and Schuh types, alttioeiglounger breakers, are most
likely a higher priority than the Reyrolle breakers due heirt significantly poorer
performance.

That said, we do have some concerns with the justificdtborthe timescale of these
programs, and particularly the economic analysis that siugpibust

Firstly, the economic analysis compares the planned replateomtion with one of
deferring the whole program by 5 years. It has not examinedpthen of extending the
program out over a longer period. In this regard, the evaluet relatively high-level and
does not consider the priority of the breaker replacementsnmstof the poorest or better
performing fleet cohorts and the criticality of the substest It certainly seems reasonable
to assume that a more detailed investigation of this foay fimd opportunities to extend
the programs by deferring the lower risk circuit breakers.

% Information made available by the AER relating t® thcent SP AusNet and the current TransGrid reviews
indicates that programs to replace Reyrolle OS10 brehkeesbeen occurring with these TNSPs.
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Secondly, the economic analysis only considered the defermegfitus the capital cost of
the breaker. However, in most cases, the replacemerteotitcuit breaker could be
considered the trigger for the much larger substation redeweltdpproject — or at least
other bay or associated protection assets. As suchetiedits of deferral could be much
greater, assuming the risk due to the deferral of the sthstation assets are not increasing
substantially. Noting the very high costs of some substat#velopments, such as Creek
Road and Tungatinah, this deferral benefit could be stgnif.

As will be discussed in Section 4.4.1, the Investment Etlalu&ummaries for the projects
involving these breakers provided an economic assessment of defesimidret overall
project. However, as is discussed in that section, inaNu€onsulting’s opinion this
analysis has some limitations that may overstate tkeosts of that option. As a result, we
do not consider that this project level analysis addseear concerns expressed above.

Based upon the above it seems reasonable to assume th&prégher and Schuh
replacements in the current period will have targeted the higtarity breakers, and as
such, it is more likely that these replacements are ptude

However, noting the large level of breaker replacemenesdst to occur in the next period,
we consider that there is a reasonable case that maié&edeainalysis at the breaker and
substation level would find it prudent to extend these programsadeager period without
compromising the NER'’s capital expenditure objectives.

The extent of this would be best determined from the eéetabaluations at the project
level. This however supports the view that some renewal expendiit the next period
could be prudently deferred.

It is worth noting that such an extension is most likeityr the Reyrolle breakers where the
fleet is larger and the reliability is still acceptalbethe point that the majority of the
replacement program is not due to commence until 2012/13. eWowit is important to
note that the Reyrolle breakers are very old. The oldestdyeare 57 years old; these will
be around 63 years old by the end of the next period. Thatlsigidge is not unreasonable,
for example the UK benchmarks indicate a replacementdifeutdoor 132 kV switchgear
of 49 with a standard deviation of 10 years. Economic asalysia particular 66 kV
breaker type conducted by SP AusNet in support of its reegahue proposal found the
economic life for the average circuit breaker of that tgpee 55 to 60 yeats®

Nevertheless, it is unlikely that the replacement of thesgdRe circuit breakers could be
prudently deferred for an extended period. In our view howevdeferral of 2-3 years for

some breakers may be prudent, which takes some forecastameints outside of the next
period. It is also important to note that this modesemiaf is not outside the timing stated
in Transend’'s AMP, which considered that the Reyrolldamgments can occur over the
next 10 years period i.e. to 2018. As such, we would not expisctnodest deferral to

result in an inefficient increase in risk.

37 SP AusNet document, “66kV CB Replacement Support Paper 9GiftQ pypvided to the AER to support
its revised proposal, dated 12 October 2007.

3 The relevance of this comment relates to the p@ssinige of lives for EHV circuit breakers. Nuttall
Consulting is not claiming that the SP AusNet circugiaikers are of a similar type or technology.
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4.2.2. Power transformers

The Transend power transformer assets consist of tajorrtypes: network transformers
and supply transformers. Network transformers are tifpiofia higher voltage and support
the Tasmanian transmission grid directly. Supply transtos are typically of a lower
capacity and are used to deliver supply at lower voltages.

From the information provided by Transend, Nuttall Consultimgs@ers that the systems,
processes and documentation for managing power transfoamgec®nsistent with industry
practice. We have also reviewed the results of the con@diisessments on all transformer
replacements in the current period and the latest conditieesstwent data for all
transformers forecast for replacement in the next ped. have also reviewed the results
of insulation tests performed on a number of the tramsfs following their removal
during this period.

Based upon our review of this information, we are satigfiad the transformers replaced
during the current period and forecast in the next werasfaowing advanced aging to the
extent that they may have failed in service. As suehcensider that it was/is appropriate
for Transend to be considering their replacement.

Our review of power transformer systems, processes anomgmtation is described further
below.

Network Transformers

The Transend “Network Transformers Asset Managememt’Rlescribes the overarching
practices and guidelines for managing Transend's power oramsf assets. This AMP
provides a sound basis for establishing the whole of lifetipescnecessary to achieve the
optimal balance between cost and performance.

Transend has a population of 16 network transformers. Thagevege of Transend’s
network transformer population, as at December 2007, is &4%.y€here are currently five
network transformers that will exceed the average techsdrsice life of 45 years over the
next four years. This technical service life is consistétit that used by other transmission
providers in Australia and overseas. Transend noteshbaidge of a power transformer is
not a determinant for replacement, but is used to triggee ntetailed investigations.
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Figure 8 Transend network transformer age profile

Transend has identified the oldest four power transfornmergs asset base as being
considered for replacement: Burnie T2 and T3, and Gearga T2 and T3. Following the

release of the network transformer AMP, Transend kdased that Network Transformer
T2 at George Town Substation was decommissioned in April 2088 age of 45 yeais

Transend has undertaken detailed assessments of the conditi@sebssets including oil
and gas tests, electrical tests and reviews of thegaiysindition of the assets.

The network transformer AMP clearly describes randassulating oil and dissolved gas
criteria that result in a rating of acceptable, malgor poor for each measure. The values
utilised by Transend to set the oil quality index ratingsuees are more conservative than
those in the literature accessible to Nuttall Consuftindgowever, given the consequences
of an in-situ failure, these levels may be reasonable.

The rate of change of these measures is also identifi@dansend as a key driver of the
need for replacement. This is consistent with industrgtjpe

The results of the oil sample testing for both of therGe Town transformers indicate oil in
a very poor condition. The dissolved gas analysis (DGA) shewgaios at an acceptable
level. The oil quality index for the Burnie Transformers \agpreciably better than for the
George Town units, although the DGA results were slightlyse. The improved oil results
are due, at least in part, to an oil reclamation m®c@dertaken in 2000.

Insulating paper tests were taken from one of the Burniesfoeners at the time of the
overhaul. These tests indicate that the strength of theatmgylpaper is significantly
reduced from that assumed of a new transformer.

As a result of the above tests, the oil testing regime hes beensified pending the
decision to replace the units.

Supply Transformers

The Transend “Supply Transformer Asset Management Riastribes the overarching
practices and guidelines for managing Transend's power oramsf assets. This AMP

% Transformer Oil Test Results - Historic replacem@n2004 to 2009 period. PDF- Request for Information
Log number 173
“0 Electrical Equipment Handbook: Troubleshooting and Maiatce, Philip Kiameh, McGraw-Hill, 2003
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provides a sound basis for establishing the whole of lifetipescnecessary to achieve the
optimal balance between cost and performance.

Transend has a population of 105 supply transformers, incluelexen spare supply
transformers. These transformers operate at a prin@tgge of 220 kV or 110 kV and
supply side voltages of 44 kV, 33 kV, 22 kV, 11 kV or 6.6 kV. These uaitge in capacity
from 4 to 90 MVA. The average age profile of Transend’s supphysformer population is
25 years. Transend reports that there are currently 14 surpphformers that exceed the
average service life of 45 years.
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Figure 9 Transend supply transformer age profile

The supply transformer AMP is of a similar structurel aontent to that of the network
transformer AMP. For that reason, commentary is m¢ated where it is a duplicate of that
provided above.

The condition assessment of Transend’s supply transforisidrased on analysis of the
electrical and physical condition of the supply transformigre condition of supply
transformers is categorised as acceptable, margimpelar

The Transend condition assessment of the supply transfpopatation has identified that
there is a total of ten transformers which are digssias poor, and a further twenty
transformers as being of marginal condition. The remaining r@Bsformers are in
acceptable condition. Transend appears to have considerethateeiality of risk in
determining the oil and DGA condition limits for supply transfersp as a number of
measures are less conservative than those for thecnitaral network transformers.

It is noted that the maintenance regime identified for gupphsformers does not include
“degree of polymerisation” testing, although this is referdnle¢er in the document as
having been carried out in at least one instance.

The supply transformer AMP provides significant detail omdition assessments of the
various types of supply transformer. This information hgjtté that the condition
assessments are consistently undertaken and providesng base for assessing future
renewal needs.
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4.2.3. HV switchgear

Transend has replaced HV switchgear at eight outdoor ariddsiof*" substations during
the current period, requiring the replacement of 93 existing difcuit breakers (and
associated bay equipment). Of the indoor substations, fexe eutdoor designs that were
subsequently housed in metal enclosures in the 1990s. Anéttiex mdoor substations
contained switchgear that was of an outdoor technology.

Transend is forecasting to replace outdoor HV switchgearfarther two substations in the
next period.

The main information originally provided to Nuttall Consulting support the HV
switchgear replacement programs, were three independentwsevigdertaken for
Transen®. These reviews assessed renewal needs at threensiefids HV substations,
covering one outdoor substation, Smithton, and two indoor substatiomsfarne and
Wesley Vale. The scope of these reviews covered:

» an appraisal of the relevant issues, including conditisks, reliability, and costs;
» identification of asset management options;

* evaluation of options including economic analysis; and

» the recommendation of a preferred option.

These reports support Transend’'s need for the HV switchgeamwal program and its
strategy to replace outdoor HV switchgear with indoor un@siginally, we had a number
of concerns with these reviews and their scope acthssoverall HV switchgear
replacement program. These concerns covered:

» the significance of the safety issues associated WwihHV switchgear, and risk
mitigation measures to address these safety issues;

» the economic analysis provided in the independent reports; and

* whether testing of the HV switchgear had occurred, asre@smmended in two of
the independent repotts

Therefore, we requested additional clarifications ffbransend to address our concefhs
Further information has been provided by Transend in resporibés requeét, including
the current HV switchgear asset management plan and thepregtatus report.

*1 The HV switchgear at one substation, Risdon, was casegass an augmentation project in Transend’s
proposal.

“2 Report provided in emails dated 20 August 2008 — Requestftwmation Log numbers 174, 175, and in
Transend's project sample packs associated with thedfamde and Triabunna projects provided in February
2008.

3|t is noted that the recommendation to test the sgitahat one substation under review was withdrawn in a
subsequent letter from the consultant, based upon revisethatfon on the age of the HV switchgear under
review.

** Requested in email dated 25 August 2008.

“5 Provided in email dated 5 September 2008- Request for Infamiaty number 196
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These additional reports provide further supporting informatimmmatters associated with
this program covering, the asset issues, the substationgedffeisk mitigation approaches,
historical performance of the HV fleet, and the evabratf options to address the issues.

Based upon the information provided it appears that Transehtha independent reviews
considered two main factors are driving the need forépcement program:

» the asset condition and performance, which is related t@agbeand type of the
switchgear and associated assets; and

» the safety issues associated with existing substatiogndesnd equipment e.g. “sub-
standard clearances” in outdoor substations and “arc ¢anttinment” in indoor
substations. The status report clarified that thesdysefgues are considered by
Transend to affect all substations involved in the program.

With regard to the asset condition and performance sssliereports provide a reasonably
detailed discussion of the issues associated with variaet ages. It is noted from
Transend’'s response to our queries that testing to oorfie condition of the HV
switchgear has not been undertaken prior to replacemetsvever, Nuttall Consulting
accepts Transend’s reasoning that such testing may nopr@awded sufficient certainty on
the condition of the assets in terms of predicting a failure

The Transend status report also provides historical inttmman the system performance
due to the HV switchgear, covering trends in failures syslem minutes lost due to HV
switchgear. Analysis provided in this report on the restikalue of the system minutes
lost supports the view that a relatively extensive renevegrpm was required to improve
system performance.

A discussion on safety issues is also provided in the gigbost. This provides some detail
of the risk mitigation measures Transend has undertakemaddoess the substandard
clearance issues e.g. barriers and signage. Nutt@atisuling also concurs that the safety
issues associated with substandard clearances andudtrcdntainment are a significant
factor in the need for this program.

Economic analysis of the program is also provided in the stapasts. This analysis has
considered the capital and operating costs, and the ghluestomer reliability, associated
with the replace or maintain options. This analysicates a net benefit through the
program; however, the basis of this analysis is not clear.

Based upon our review of the documents provided we ardieszhtibat the issues are
appropriate and reflect assets of this age and type, amitimg substation arrangements.
It is also worth noting that it is our understanding thailar issues with HV switchgear are
being addressed by other DNSPs and TNSPs in Australia.

Although, we have been unable to validate Transend’s edorammalysis of this program,
based upon the information available we consider it reag®mna consider that Transend’s
has been acting prudently in undertaking the overall program.

However, it is important to note that the prudent timing @ndritisation of specific
replacements would depend upon project specific analysis.
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4.3. Review of ex post projects

Nuttall Consulting has undertaken a review of a number of geog@mmissioned (or to be)
in the current period. These projects have been sel&ci@dthe projects categorised as
asset renewal in Transend’s cost information temkgpendix 3 of their proposal).

Our project review has covered 11 projects, accounting for@9Ptansend’s asset renewal
expenditure in the current period. The projects have beentselto cover the key asset
strategies in this period.

The projects reviewed, the asset renewal expenditure ipehisd, and the business case
allowance are summarised in Table 9 - this table is b#saad Transend’s cost information
template.

Table 9 Ex post project reviews

ID Project Reason Actual Business
. casé®
(nominal)
(nominal)
ND0326 Burnie Substation - 22 kV switchggaBafety / compliance and$3.3m $3.6m
replacement asset condition
ND0604 Burnie-Port Latta 110 kV transmission linasset condition| $20.0m $18.0m
re-conductor compliance

NDO0552 Chapel Street Substation: replacement @bmpliance and ass¢t$3.3nd” $10.2m

network transformers condition

NDO0590 George Town Substation B bus replacement  Asset amdit$6.2m $6.3m

compliance

ND0603 /| George Town Substation Networkasset condition $19.6m $17.7m

NDO0531 Transformers T1, T2 and T3 replacement|

NDO0514 Lindisfarne Substation: 33kV switchgeaBafety / compliance angd$3.4m $3.8m
replacement asset condition

ND0592 West Coast and Mersey Forth OPGWReplacement, $6.9m $8.9m
project compliance, improve

communications

NDO0564 Palmerston Substation HV switchgear ar@hfety/compliance angd $4.0m $4.5m
transformer replacement asset condition

ND0640 Palmerston 220 kV Substation: primarypgrade of primary $5.7m $8.4m
equipment upgrade equipment, security and

compliance

ND0621 Sheffield Substation 110 kV redevelopment  Asset condition Im$6. | $6.8m

NDO0563 Triabunna Substation HV switchgear anBafety/compliance anf $4.3m $4.5m
110/22 kV transformer replacement asset condition

“6 Note these values exclude contingency funding allocation@@dut include FDC.
" As discussed in A.2.2, Transend has advised that the agir@jbgt cost is $8.1 million (nominal), due to a
misallocation of the project costs in the regulatagoants.
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The purpose of these reviews is to aid in our ex postsasses of Transend’s asset renewal
expenditure. It is important to note that discussions\aemls on prudency, based upon
these project reviews, must be considered in the broader caftéx¢ strategy reviews
discussed above. The overall discussion of the prudency of tterasswal expenditure
will be discussed in Section 5.

In the discussions that follow, we have attempted to aligrconsiderations with the three
stages of the ACCC's prudency test that must be appliedndertaking the ex post
assessment i.e. the need, the efficient investment optidrthe development.

* Our assessment of the neettas considered the scope of the projects and the
elements related to asset renewal needs, and thosedrétatother factors (e.g.
connection and augmentation). With regard to the renewal @omp we have
considered matters such as:

- The asset issues and commercial impacts
- The alignment to renewal strategies
- The key matters driving the need for the renewal elenfahe@roject

With regard to components of the project that are nottlstrrenewal we have
considered the basis for the need for these elements irothext of the overall
renewal projects.

* Our assessment of the selected investment optitvas considered a number of
matters covering:

- the range of options considered by Transend and the bakesefoptions

- the evaluation and justifications for the selected optiomgluding the
appropriate timing

- the project level approval processes concerning the selectidre giréferred
option and variations to the approved project.

* Our assessment of the developmeriias been of a limited form owing to our
reduced scope, which does not include the review of broatlerefy matters
related to project delivery and the governance issues surngutiis. These matters
have been reviewed by WorleyParsons. Our review hgsconkidered whether it is
reasonable to assume that the scope of the project étlasi&ecloped as approved.

It is important to note that in many renewal casesndéex, particularly the timing of the
need, and the efficient investment option can be intéecklaThis is different, for example,

to reliability augmentations where it can be determineth vgome objectivity that a

reliability obligation will not be complied with at artain time based upon the available
demand forecast, and therefore, the business is in a tdossimething” situation.

In undertaking our assessments, we have viewed the folloiongns of project
documentation:

* supporting reports and analysis, with a particular focusasset condition and
compliance assessments, and the development and aélyptsons;
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» project business cases, including the progression of busiagss where variations
have occurred; and

* board resolutions to approve project budgets and variationege budgets.

Table 10 summarises the project scope of the 11 projeciswexl based upon the
information in the respective business cases. This indite#a®ain components related to
the renewal needs, and those driven by other needs.
component also includes some enhancements to existingy@mants, generally, to bring
these to current standards. Appendix A provides more backgrowrdhation on these

projects.

Table 10 Ex post project scopes

brik woting that the renewal

Category Project Scope of project
Renewal Other
Burnie Substation - | + Existing HV switchgear « Installation of additional
22 kV switchgear + Associated protection HV switchbays for Aurora
replacement
Palmerston « Existing HV switchgear « Installation of additional
Substation HV » Associated protection HV switchbays for Aurora
switchgear and « Existing 7.5 MVA supply » Upgrade to 25 MVA for
transformer transformer replaced transformer
« New SCADA system to
replacement
HV P cover EHV and HV assets
switchgear at substation
and supply | Lindisfarne - Existing HV switchgear » New SCADA system to
transformers| Substation: 33kV » Associated protection cover EHV and HV assets
switchgear « auxiliary supplies at substation
replacement
Triabunna « Existing HV switchgear « Installation of additional
Substation HV » Associated protection HV switchbays for Aurora
switchgear and « Existing 7.5 MVA supply « Upgrade to 25 MVA for
110/22 kV transformer replaced transformer
transformer « auxiliary supplies « New SCADA system to
cover EHV and HV assets
replacement X
at substation
Network Chapel Street + 3 x 120 MVA network « Upgrade of replaced
transformers | Substation: transformers transformers to 200 MVA
replacement of « Associated protection and control and associated works.
network + SCADA
transformers
George Town » 2 x network transformers « Arrangements for
Substation Network | + Protection and control installation of additional
Transformers T1, T2| * DC supplies transformer
and T3 replacement| ° SCADA
EHV CBs Sheffield Substation| + 4 x 110 kV Sprecher and Schuh
110 kv circuit breakers
redevelopment » Various VTs and post insulators
« Protection and control associated
with various lines
- SCADA
» AC and DC supplies
Other George Town « 220 kV Bus gantry structures « Protection and control
substation Substation B bus associated with B bus associated with industrial
» Protection and control associated  customers lines
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Category Project Scope of project

Renewal Other

works replacement with various lines

« Substation lightning protection

Palmerston 220 kV  Various 220 kV instrument

Substation: primary transformers and post insulators

equipment upgrade | * Protection and control associatefd
with various lines

» Substation lightning protection

Transmission| Burnie to Waratah « A number of wood poles on the

lines wood pole Burnie to waratah line
replacements
Burnie-Port Latta « Burnie to Port latta conductor « Uprating of line (raising
110 kV transmission and strengthening of ~50%
line re-conductor of towers)

OPGW West Coast and « Earth wire on existing Farrellto | « Additional earth wire
Mersey Forth Sheffield line « Optical fibre component o
OPGW project earth wire

4.3.1. Assessment of the need

To assess the need for the asset renewal projects, wedwewed the various business
cases and supporting material. We have also compared #ie asd issues discussed in
these documents with the discussions and information in Hoeiaged asset management
plans.

The business cases generally provide a qualitative discusdioa wedrious asset issues and
impacts on risks, system performance, and maintenaeeds. These discussions agree
with the asset type discussions in the associatedraaseigement plans.

The renewal need for the projects was also supported bgusadondition and risk
assessments. The condition and risk assessments fovtbeitthgear, power transformer
and EHV circuit breakers projects is as that discussdtiarstrategy section above. In
addition to this, the George Town B bus, Burnie to Portalstonductor, and West Coast
to Mersey Forth OPGW projects, all had independent condigparts that supported the
poor condition of the main assets being replaced. We haferped a high level review of
these reports, focusing mainly on the methodology and findimgsage satisfied that they
were appropriate and do indicate the poor condition of theses.asset

The one project for which the need is not supported by tlestlabndition assessment
information concerns the Burnie to Waratah wood pole repleceproject. This project
has aforecastamount of pole replacement for 2008/09 — the last yietireocurrent period.
However, Transend stated during meetings that the latlesingpection for that line, which
occurred in 2007/08, did not condemn any p8jeas such, these pole replacements in
2008/09 will not be required.

Excluding the Burnie Waratah pole replacements, based uponwvoen,reve are satisfied
that in all other cases it was reasonable for Trankebe, at least, considering the need for

“8 Discussed during meeting with Transend on 1'1 AGgust.
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the renewal of these assets. Certainly, the conditionnnafiion on the transformers and the
Burnie to Port Latta conductor strongly supports the viewttiese assets may have failed
in service if they had not been replaced during this period.

Referring back to Transend's reasons for the investmentmatised in Table 9 above,
these factors appear reasonable based upon our review. Hoivsvienportant to note that
the need for the projects are driven by a range of facidiesconsider that strict compliance
does not appear to be the sole driver of the timing of the floed¢be renewal projects i.e.
cases where the overall project investment must be made fyceith a statutory or NER
obligation at a specific tilf® Rather, it appears that existing equipment and arraggem
in some circumstances are not up to modern stanfaadsl therefore, it is a matter of risk
management as to whether to invest at a particular time @ifispguipment or initiate
some other action to optimise the timing and scope afgel renewal project.

Furthermore, certain matters concerning non-compliance WHER obligations (e.qg.
protection and control, and auxiliary systems) are not Igtritivers of the need for
replacement as it appear that provisions in the NER mhedad ransend’s existing assets are
excluded from these obligations. However, these obligationside the enhancements that
are required when these assets are replaced.

It is also clear that the need for some elements of thjegis may be less than others i.e.
without the main asset being replaced, other elements asighotection and auxiliaries
would not be replaced at the time of the project.

Therefore, in our view, the prudent and efficient investnoptibn and timing tenaintaina
safe, secure and reliable transmission network is dependém ewvaluation of the various
options, including maintaining the existing assets. This matteonsidered further in the
section below.

With regard to the need for the non-renewal elements gifrthects, this is more difficult to
ascertain in the context of orenewalreview. We have requested and been supplied further
information from Transend on matters relating to:

« evidence of the requests by Aurora for the additional Hdée bay¥; and

» clarifications on the application of the regulatory test on th&mentation
components of the projéét

Based upon the information provided by Transend, we haeeidence that there was not a
need for these elements of the projects. Relevant pairitesomatter are as follows:

* The additional HV switchbays were identified in businesses as being requested
by Aurora. Transend has provided evidence of these requests.

“9 The relevance of this point on compliance is in consparto statutory obligations that may be driving the
timing of many of the projects in the augmentationgeartg (i.e. statutory reliability standards). In these
augmentation cases, it is a simpler process to deteth@rapecific time that compliance is breached, aed th
Eroject investment is required.

% For example, safety clearances and “arc fault aoment” of the HV switchgear, and the “degree of
protection (IP) rating” of protection panels (see sumrdetgils in Appendix A).
*1 Provided in the email, dated 5 September 2008 — Requesfdomhtion number 201, in response to our
email, dated 25 August 2008.
*2 Provided in the email, dated 11 September — Requestféomation number 224, in response to our email,
dated 1 September.
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* Transend undertook a regulatory test and associated @iimulprocess on the
augmentation component of the Burnie to Port Latta line rectoriug project —
although we have not reviewed this material.

» Transend has provided evidence that NEMMCO considered thaixteat of the
outages required to replace the existing network transferat George Town would
be unacceptable without the additional transformer in@@beforehand.

* Anindependent report, prepared for Transend, on the rélatilthe supply to the
industrial customer connected at George Town recommended thetfotupgrade.

* The regulatory test was not applied on the augmentationawemp of Chapel Street
as it was considered largely asset renewal, with thellsson of standard
equipment. Based upon the further clarifications from 3ead, we consider a
regulatory test could have been more explicitly appliedelicit non-network
solutions for the increased capacity. However, noting tifiat project had been
foreshadowed in Transend’s prior APR’s, we consider it uliteat a suitable non-
network solution would have been available.

4.3.2. Development and assessment of options
Development of options

Transend has documented procedures requiring, where goghiblconsideration of three
or more project options when developing a business case.r&ihsehd documentation also
identifies a “do nothing” option as being one of the optionsémsideration. This approach
is described in the following Transend documentation:

* Transend Business Case Manual — Issue 1.0 July 2008
* Investment Evaluation of Network Projects Guideline — 19sQeJuly 2008
* Investment Process Governance Framework Overview — IssiaPch 2008

Nuttall Consulting considers that the options analysis psodescribed in the Transend
documentation is generally consistent with good industry pecti

We have also reviewed the business cases and supporting déestongetermine the range
of options considered by Transend in each project andcohsistency with its stated
processes.

In the majority of business cases reviewed, Transend haffietbat least 3 options and has
also consistently identified the “do nothing” option in thasiness case and project
documentation. This is consistent with Transend’s doctedgsrocess requirements.

These options generally consist of a “maintain and assassng assets” type option, a
“targeted replacement or refurbishment of critical &Sseptions, or the “overall
replacement” option. Non-network solutions have not been faehthowever, other than
the augmentation/connection components of the projects, we donsadler it reasonable to
assume non-network options would have been the preferreshopti

We have considered the range of options determined by Transemdtabai issues and
needs specific to each project. Generally, we consider range of options to be
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appropriate. Although, noting our concerns with the evaluati@ptions discussed below,
there may have been opportunities to further optimise somenspte. in terms of staging
options, and deferring some elements.

Risk evaluation

Transend has identified that risk evaluation is acalittcomponent of project evaluations.
Transend has a well documented approach to managing&tratsiness risks. These are
documented in the 2007 Strategic Business Risk Review undetgkErnst & Young on
behalf of Transend.

Transend has established processes and systems to apm@yaluation at the project level.
This is evidenced in the following documents.

* Investment Evaluation of Network Projects Guideline (IssQeJune 2008)

- Risk evaluation deals with the identification of curresksiand the influence of
the project on current risks. It also involves analysis ofidles that the project
exposes during the project execution and the impact on risksviioy the
implementation of the project.

* Investment Process Governance Framework (Overview, Issui@&.ch 2008)

- Detailed risk analysis underpins the option analysis.mgjor risks associated
with the proposed investment are identified and asseRs&kk are considered
from the customer, business, commercial, legal, technical r@asdurce
perspective.

- Risks are assessed in line with Transend’s risk managteframework having
regard to the likelihood or frequency of such a risk o@egyrthe consequence
and the effectiveness of risk mitigation strategies amdrols which could be
put in place to manage such a risk

Both of the above documents identify the need to applyiskeswaluation methodology to
specifically identify the risks that are applicable tophaect in question.

The project documents provided to Nuttall Consulting as patisfreview generally did
not exhibit a specific project related risk review witharefjto the options analysis. In most
cases, the risk review was a duplication of excerpts fhanptevious strategic business risk
review. The discussion of specific project risks only comee those related to the delivery
of the project.

These project documents are therefore not consistenttétiTransend risk evaluation
processes established in the Investment Evaluation of Netmjects Guideline or the
Investment Process Governance Framework documents wétdregthe options analysis.

Our concerns with the lack of a more thorough discussiamsks in the project business
cases is dealt with further in the section below on theuatran, justification and approval
of projects.

Evaluation, justification and approval

In the 2003 revenue decision, the ACCC indicated that Transkadld improve its
processes in relation to the economic justification of rehgwajects. Transend has
established systems and processes that are alignech&i#CCC’s position. However, the
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business cases provided to Nuttall Consulting are generallyonststent with the ACCC'’s
position or the Transend process and systems documentation.

The following section identifies the approach recommended byA@@C, the Transend
system and process documentation relating to the projecicial evaluation and the Nuttall
Consulting review of renewal projects.

In the 2003 revenue decision, the ACCC stated that Tranbendbs'demonstrate that its
renewal expenditures are economically justified and that there are hrey, ahore cost
effective, alternatives® This statement was based on commentary provided by GHD, th
ACCC's technical reviewer.

The systems and process documentation reviewed by NOdadlulting appears consistent
with delivering the economic justification of renewal expenditlife following documents
highlight the internal focus on economic justification for remleand other capital projects.

 The 2008/09 Transend Strategic Plan identifies a desiretegitraoutcome of
achieving a Commercial focus at all levels in the organisation

* Investment Process Governance Framework (Overview, IsBuil@rch 2008)

“Transend must invest in electricity transmission infrastrudtugeway that can
be justified on safety, business, technical and economic grounds

- “Options analysis - Consistent criteria are applied so that a valid compar
can be made and the preferred option determined. ... Factors that are cedside
when undertaking options analysis include ... commercial considerations ...
whole of life cost calculation/cost benefit analysis (using discountéd flzas)
... het present value of costs and benefits”

* Investment Evaluation of Network Projects Guideline (IssQeJune 2008)

“Discounted cash flow analysis is a preferred methodology for financial
analysis of different development options. Discounted cash flow focuses on
estimates of costs and benefits that are expected to flow durirngl pérnalysis
(usually it is 15 years time horizon but whole of life cost and leraialysis
could be required)”

- “The preferred option should be the option with highest NPV of benefits
delivered by the project, whilst delivering acceptable levetsks.”

* Business Case Manual (Issue 1.0, July 2008)

“Transend uses the business case as a mechanism to enable decisichimake
... assess the economics of the project (financial and strategic)”

- “Clearly demonstrating the prudency and efficiency of past investmersiates
is an increasingly integral part of the revenue cap application processséman
is also required to have defensible long-range capital forecasting procasdes
must demonstrate that processes are in place, and documentation &xists,
support the prudency of future capital and operating expenditure.”

*3 Tasmanian Transmission Network Revenue Cap: Deci&i®og,C — 10 December 2003.
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“Costs and financials — consider: ... Cost/benefit analysis should take i
account the cost of capital, time value of money (net present valigegst costs
and cost of funds”

» Capital Review Team Terms of Reference (Final, undated)

- “The CRT will assist the MD in reviewing board papers and providiriggh
level overview of the capital program delivery and will specifycansure
(where appropriate) that ... financial modelling has been correctly done (and)
there is consistency with business and strategic plans.”

- “In undertaking these responsibilities the CRT will aim to imprdwedfficiency
and effectiveness of Transend's business case approval process.”

The above documentation confirms that Transend considerecth®mic evaluation of
projects and project options as a critical part of the apbprocess.

Nuttall Consulting has been tasked by the AER to revéemgng other things, the efficiency
and economic impact of the renewal works program. As suchalN@onsulting has
reviewed the business cases and supporting material provide@amsend. The majority of
project documents reviewed did not contain financial @nemic analysis that would
support the justification of the options selected. Although ecanewaluation is one of a
number of factors that contribute to project justificat this position does not appear to be
in accordance with Transend's documented processeshandCCC’s decision. The
documents reviewed are listed below as well as a lriefrary of the level of supporting
economic justification.

Table 11 Ex Post Project Financial Evaluation Review

Project documen NPV or financial evaluatior

Confidential board paper replacement o] No NPV or financial evaluation we
switchgear at Burnie substation (Septembapparent in the evaluation or
2000) investigation of options.

Confidential board paper- Chapel Stree|] Some assessment of the relative ¢
substation replacement of network transformeos options.
(November 2003)

Confidential board paper—- Palmerstor| No NPV or financial evaluation we
substation: high voltage switchgear dandpparent in the evaluation or
transformer replacement (December 2003) | investigation of options.

Confidential board paper- George Towr| No NPV or financial evaluation we
substation bus bar replacement (June 2004) | apparent in the evaluation or
investigation of options

Confidential board paper- Georce Town| No NPV or financial evaluation we
substation network transformer replacemenépparent in the evaluation or

(September 2004) investigation of options.

Confidential board pape- West Coast an| NPV information proided at &

Mersey Forth OPGW (December 2004) summary level for the preferred option
only.
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Project documen NPV or financial evaluatior

Confidential board paper—- Palmerstor| No NPV or financial evaluation we
substation: 220kV upgrade (May 2005) apparent in the evaluation or
investigation of options. Reference |to
cost-effectiveness, but no detail
provided.

Confidential board paper- George Towr| No NPV or financial evaluation we
substation transformer replacements (Ju@pparent in the evaluation or

2006) investigation of options. Reference |to
cost-effectiveness, but no detail
provided.

Confidential board pape Sheffield substatio| No NPV or financial evaluation we
110kV redevelopment (September 2006) apparent in the evaluation or
investigation of options.

Economic analysis has been undertaken by independent sourelesnemts of some of the
projects reviewed, most notably the HV switchgear and gg&edown B bus projects.
However, this analysis appears limited in form and doesefigct the project defined in the
business case.

It is possible that more detailed economic justificatiomgehbeen undertaken by Transend
than is evident from the documents reviewed. Howeverjsifishthe case, some overview
of the findings of these analyses should have been mnefmiein the above documents
according to the Transend business process documentatignaldbiworth noting that our
request for supporting information advised that economicysisashould be provided if
availablé”.

In terms of the independent analysis performed for TrangegdHV switchgear projects),
we would expect some form of documented internalqeri We would also expect that
this critique and the relevance of the analysis to thgegirander consideration would be
summarised in the business case to ensure robust investmsidrdeare made.

We have raised the above items with Transend and Tranasrdvided a response on this
matter®. The key points on this issue stated by Transend iasfsonse are as follows:

* “These business cases, without exception, provide a reasonably detagieshass
of the different options that were considered and the rationale for tHerpe
option. In many instances, the preference for a particular option rests on the
unacceptable outcomes or risks associated with the competing alternatives
Typically, consideration is also given to Transend’s broader strategyhwvemisures
that projects are aligned with the company’s investment programmes and asse
management strategies.

>4 Email to Transend, dated 31/7/08.
%5 Provided in the email from Transend, dated 19 Septen@@& 2Request for Information Log number 237.
This email was in response to a Nuttall Consulting erdated 15 September 2008.
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» After consideration of these matters, it is often self-evidattdnly one option is
viable, or one option is clearly the most economic option. In this doimtelusion
of a formal NPV or financial analysis would not provide any additional information
that would have a bearing on the investment decision.

» “the [business cases] properly reflects the broad considerations thatb@uaken
into account in making prudent and efficient investment decisions in accerdathc
good industry practice, sound asset management strategies and a soundly-based grid
vision. In this regard, ... it would be a mistake to think of N#d financial
evaluation of options as being at the centre of all investment decrsking.
Rather, it is an aid to decision-making, and whilst it provides substaaggastance
as a decision-making aid in the case in certain projects (for exartie
Waddamana-Lindisfarne 220 kV transmission line project) it is certainlytheot
central consideration in many other situatidns.

We agree that in the context of some asset renewal {m0jpe need for full economic
analysis in a business case is not always justifiede rEnewal of electrical assets is
undertaken for a number of reasons including condition, perfarepaspares availability
and product support, technical obsolescence, physical sectedinical, safety and
environmental compliance. Assets may be selected for rétasad on one or more of
these factors. It can be difficult to quantify and complaese factors as they do not always
lend themselves to direct translation into economic terms.

Furthermore, the effort to undertake an economic analysistchdse balanced against
benefits to project selection; if risks can Hemonstratedto be high then rigorous
evaluations of options not addressing these risks wilbagtistified.

There is some case to support Transend’s view that teomic benefits of its renewal
projects were self-evident, as the cost or risks ohtaaiing the assets were unacceptably
high in some projects, for example:

» condition assessment results indicated that its replacesfdareners may have failed
in service if maintained on the network, and running threseformers to fail would
not be a prudent strategy;

» the existing HV switchgear was considered a significamtyaisk to personnel; and

» the Burnie-Port Latta line was showing very poor condition, aas a significant
public safety risk.

In these cases, we agree that the need for economic anadslower. However, we do not
agree that this was as clear for other projects, sctihe Sheffield and Palmerston
substation redevelopments.

We do not consider that the scale of the risks assocwittddifferent issues, and the
relationship of the risks to possible options, has begpropriately demonstrated in the
business cases reviewed.

Furthermore, while we agree that the economic appraisalysooel element of the overall
project evaluation and approval process, we consider thalatén asset renewal should be
far more central than is suggested by Transend'’s response.
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In our opinion, the objective assessment of relative costisbenefits, particularly of the
larger projects, is important to ensure that the prejact scoped efficiently and do indeed
provide a net benefit. For example, in all business casemwed, the do nothing option,
although included, is not considered an acceptable optiondas ot deal with the stated
issues. However, the risks associated with individssligs, and the cost of options to
address these, are not quantified. To make an infodeedion on the prudency of dd
nothing’ option, or any other limited replacement option, we wlogtpect that the business
cases discuss matters such as:

» incremental changes to specific risks in undertaking doenothing” option, and the
time scales of these changes; and

» the context of these risks in terms of their historical eetent levels i.e. why are
risks at the level they are.

On this basis, we consider that Transend has not metahdard proposed by the ACCC in
2003 of demonstratinthat its renewal expenditures are economically justified and that
there are no, more cost effective, alternatiti8s

It is important to stress however that nothing in the médion we have reviewed has
provided evidence that the preferred option selection andgdiminot prudent. There is a
real possibility that a more detailed economic appraisaldvbave indicated the need for
project works to be undertaken earlier than they waré¢hat a different option may have
been selected. Nevertheless, as the stated procesgesnbt been followed, then
opportunities to prudently defer some projects could alse baen missed. In absence of
this analysis, Nuttall Consulting is unable to confirm thiee this issue could be material
across the whole program.

4.3.3. Assessment of the development

As noted in the introduction, many factors concerning ftifieient development of the
projects are not part of our scope of work. These nsathee being reviewed by
WorleyParsons and relate to the efficient deliveryagdital projects and governance issues
surrounding this. We see no reason to consider that YRaitsons’ findings on these
matters will not have coverage over the asset renewal @eyedhave reviewed.

Our review has focused on whether there is evidence thatizr@ee not developed as
approved. In this regard, we have assessed the busisessacal related board resolutions,
including those related to variations in the projectsagsess reasons for variations. We
have also requested and received further information frranseénd concerning the more
significant differences between business cases and the expeniditdrransend’s cost
information templat&.

Although it is difficult in a review of this form to confir what assets have been installed,
based upon the information reviewed, and noting that overall thal@osts are broadly in
line with the approved costs, we have seen no evidence tietiorss do not reflect prudent
decisions that are in accordance with the approved busiasss.

*% Tasmanian Transmission Network Revenue Cap: Deci&iof,C — 10 December 2003.
" Requesting in email dated 1 September 2008. Response®deme 8 and 9 September 2008 — Request for
Information Log numbers, 222, 223, 225, 226.
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4.4. Review of ex ante projects

Nuttall Consulting has reviewed a number of projectscseto incur capital expenditure in
the next regulatory period. These projects have beeneslieom the projects categorised
as asset renewal in Transend’s cost information teenpfadpendix 3 of its proposal).

Our project review originally selected 15 projects, actiognfor 65% of Transend’s
forecast asset renewal expenditure in the next period. piijects have been selected to
cover the key asset strategies in this period.

Complete information for two of these projects was not pravideime for undertaking the
review. However, we do not consider the absence of thessxpreyiew should impact our
findings in any significant way. The remaining 13 projects aactor 63% of Transend’s
forecast asset renewal expenditure in the next period.

The projects selected, the forecast asset renewal exrendind Transend’s stated reasons
for the projects are summarised in Table 12 - this tableaged upon Transend’'s cost
information template. It is worth noting that the projeasts shown reflect the expenditure
incurred in the 2009-14 regulatory period; some of the listejeqs have additional
expenditure either before or after that period.

Table 12 Ex ante projects

ID Project Forecast Reason
($m 2008/09)
ND0910 | Arthurs Lake Substation$4.1m Asset condition, reliability of supply,
Redevelopment safety and environmental issues
ND0966 Burnie -  Waratah 110kYy $5.8m Asset Condition and reliability

Transmission Line wood pole
replacements

ND0908 Burnie Substation 110kV$8.2m Asset condition, reliability and security
Redevelopment of supply

NDO0734 Burnie Substation Network$5.1m Asset Condition and reliability, Capacity
Transformer Replaceméht Issues

NDO0733 Creek Rd Substation 110kV$33.3m Asset condition, reliability and securjty
Redevelopment of supply

NDO0907 Emu Bay Substation 110kNV$7.3m Asset Condition, Security of Supply
Redevelopment

ND0914 Farrell Substation Secondary Assé&11.0m Asset Condition, Reliability, Compliance
Replacements

ND0937 George Town Substation 110k\$1.0m Asset condition, reliability and security
Redevelopmerit of supply

*8 Transend provided the project information for the BuBbstation network transformer replacement too late
for our review — Request for Information Log number 214vextheless, we have reviewed condition
information of all transformers due for replacementis period and other aspects of this project should be
relevant to findings elsewhere.

* Project information associated with the George Towlevelopment has not been provided. Nevertheless,
this project is similar to other redevelopments, tredfindings on these projects should be transferable.
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ID Project Forecast Reason
($m 2008/09)

ND0963 Knights Rd - Electronp $12.6m Asset Condition, reliability of Supply
Transmission Line Replacement

ND0968 Knights Rd Substation 110kNV$6.8m Asset condition, security and reliability |of
Redevelopment & HV Protection supply
Replacement

ND0949 Meadowbank Substation 110k\$4.7m Asset condition, reliability and security
Redevelopment of supply

NDO0961 New Norfolk Substation 110kV$7.1m Asset condition, compliance, protection
protection replacements co-ordination, operational efficiency

ND0953 Palmerston  Substation  110k\$13.8m Asset condition, reliability and securjty
Redevelopment of supply

NDO0906 Railton Substation 110kV$7.1m Asset condition, reliability, safety and
Redevelopment security of supply

NDO709 | Tungatinah  Substation  110k\$19.9m Asset condition, safety and reliability,
Redevelopment operational efficiency

The following forms of project documentation, provided bynBend at our request, have
formed the input to our project reviews:

* Transend's “Investment evaluation summaries” (IES) fibrpeojects (and other
project summary documents prepared by Transend), whicmatise matters such
as: the asset issues; options considered and costs; opt@ingtion and appraisal
including economic analysis of options in most casespamjgct risks;

» independent condition and risk assessment reports assbwih a number of the
projects; and

* independent options reports associated with a number pfaofexts.

Due to the level of expenditure on substations, we have selddedubstation
redevelopment projects for review.

We also consider Transend’s supporting economic justificati@anasportant factor in its

demonstration of the prudency and efficiency of the projectewed. We advised
Transend of this focus at the commencement of our proje@weand requested that
Transend provide economic analysis for the projects under r8viéile majority of the

IES provided by Transend have contained an economic analy&isious project options.

The scale of substation projects reviewed and the foculseoaconomic appraisal of these
projects is consistent with the AER’s position on thidtenanoting the most recent AER
decision on SP AusNet's revenue proposal, whereby SP Ausdketalso forecasting a
significant level of renewal of substation assets. Incdee of SP AusNet, each substation
redevelopment was assessed, including the economic analysis.

In the sub-sections that follow, we provide summary discussionisr ex ante review of the
assessed projects. Appendix B provides more background inforroatibese projects.

€0 Originally advised in the email dated 31/7/08, and foemally requested in the email dated 19/8/08.
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4.4.1. 110 kV Substation redevelopments
Overview

Transend is proposing to complete seven 110 kV substation regmezits in the next
regulatory period and to commence work on an additioralezslevelopment projects that
will be completed in the subsequent period. These reafaweints address several needs,
including the Reyrolle and Sprecher and Schuh circuit breed@acement strategies
discussed in section 4.2.1 above.

For the reasons discussed in the introduction above, Nutabulling has included 9
substation redevelopment projects in its ex ante projecwsvi

These selected projects include the two most signifipaojects in the asset renewal
categories in the next period: the Creek Road and Tungatdaiwelopments. These two
projects account for $53 million (23%) of Transend’'s experglifar the asset renewal
category. The remaining nine projects account for $60amilh total.

The Creek Road and Tungatinah redevelopments are sighifloa to the extent and form
of the redevelopment planned by Transend. Transend conthdédsoth substations have
site restrictions that mean a redevelopment with outdoar ifsulated” switchgear is
unlikely to be feasible, or would be very costly duethe extended network outages
necessary to undertake such a redevelopment. Therefonesemda considers that a
complete redevelopment of the whole substation will be redwising more expensive “gas
insulated switchgear” (GIS) technology.

The remaining substation redevelopments generally propose plaeament of targeted
poor performing assets “in-situ” or complete redevelopmeinssnaller substations (e.g. the
Emu Bay redevelopment).

As noted above, the condition and performance of the 110 kV dinmakers are significant
factors driving the need for the projects. However, the giojalso cater for other asset
issues at the individual substations. To varying degre#seinlifferent substations, these
assets include:

e other 110 kV primary plant, including current and voltage transéos,
disconnectors, and the post-type insulators within thebyards; and

» associated secondary systems, which normally incluagsgdion and control relays
at the substation, and in some cases auxiliary supplies ahd/AC

Many of the issues associated with the primary planpaotection and control relays relate
to the condition and performance of the older assets typeseTasset types have increased
maintenance costs and deliver poorer system performeoogared to newer assets.
Transend also considers that the specified voltage tramsferand post-type-insulators
potentially have an explosive failure mode, which imposéstysaisks to personnel in the
substation.

In the case of the Tungatinah redevelopment, a signifisamé associated with the primary
plant relates to the existing arrangements of the sulastatjuipment, which do not comply
with current standards associated with clearancesns&na considers that this imposes a
significant safety risk. Other than the HV switchgeamponent of the Arthurs Lake
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substation redevelopment, this clearance issue is noteddoytTransend to be a driver for
the other substations reviewed.

NER compliance is also raised as a factor associatdtdtiae need for certain elements
related to the secondary systems.

With regard to the analysis of options, in all casmasemwed, a range of options had been
considered by Transend. These options generally coveamtain and defer'type option
and a selection of asset replacement options.

In all cases, other than the Tungatinah redevelopmemsdmnd provided economic analysis

of the options in the project IES. This analysis assdsgecapital and maintenance costs of
the various options, and the risk costs associatedtétloss of supply at the substation due
to an asset failure. This analysis indicated thahJenad's preferred option was the least
cost option, in present value terms.

Independent reports have also been provided on various aspdtis Creek Road and
Tungatinah redevelopments. These include:

* Creek Road: An independent assessment of the condition and future meicten
requirements of all assets at the Creek Road substatisnundertaken in 1999
The findings of this report were that the majority of 1i® kV assets were near their
end of life, and the consultant considered that they meg replacing over the next
5 years. The consultant did not consider the assets weyazsdé¢o provide supplies
for the next 15 years.

» Tungatinah: An independent analysis of the various options for thevetolegment
of the Tungatinah and Tarraleah substations was undertak@00®° This
considered various brownfield and greenfield redevelopment sptamd various
switchgear technologies. This analysis recommended a greenfevelopment
using an outdoor “hybrid” switchgear technology. The analysisded a life-cycle
cost comparison between options, involving estimates of theatapd maintenance
costs of each option.

In 2006, Transend commissioned an independent review of its p@anthe
Tungatinah redevelopmént The review followed further analysis by Transend of
the costs of the various options, which found a greenbéptibn using indoor GIS
would be the most likely least cost redevelopment optibhis review agreed with
Transend’s preferred option and considered that the progstreguired to address
issues at the Tungatinah and Tarraleah substations, masblyndhe issues
associated with substandard clearances and poorcassiion.

Nuttall Consulting’s summary considerations

Nuttall Consulting has reviewed the documentation providedrapsend to support these
projects.

With regard to the asset issues, we have reviewed theusalES and other supporting
material provided by Transend. We have also comparedsbtsasd issues raised in these

®1 Ascension report provided in the email, dated 8 Septe8@f8 — Request for Information Log number 212.
62 SKM report provided in the email, dated 8 September 200@4d2¢ for Information Log number 206.
83 Ascension report provided in the email, dated 11 SepteR@i& — Request for Information Log number 209.
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documents with the discussions and information in the asedaasset management plans.
Broadly, these documents agree.

The condition and performance of the identified assets appedre a significant driver of
the need for the substation redevelopments. With regatletdiigh maintenance costs
associated with these assets, the IES provides informatidrsaipports this view. It is
difficult in the context of this renewal review to validdlbese maintenance costs; however,
we see no reason to discount them either.

With regard to the risks associated with the existisgets and substation arrangements,
there is far less quantitative information to gauge tkagnificance on the need for a
replacement. In terms of the effect on supply reliabditg system security, there is little
guantitative information that demonstrates Transend’s view these risks are excessive.
Estimates of the customer costs associated with tBeofas whole substations are provided
in the IES for all but the Tungatinah redevelopments, witpeneral statement that a full
failure of this sort could be expected over the next 10 yeaisdpeHowever, Transend’s
assumptions to arrive at this probability are not discusaed,it is not clear how the
different assets contribute to this possibility i.e. ¢hiéicality of the various assets to these
risks.

As discussed in Section 4.2.1, we concur that the 110 kV Reyiallgt breakers are old,
and both the Sprecher and Schuh and the Reyrolle breakers arengshdegraded
performance. However, as discussed in that sectiomoweot consider that Transend has
demonstrated that these circuit breakers will degrade tpdime in the next period where
there is a clear need for their replacement. Moreovere thesets alone do not appear to
justify the probability of failure identified for each suligia.

As noted above, risks to safety appear to be a factdhanneed for some projects.
However, important information to appraise the significarfcdese risks is not provided.
Such matters we would expect to be discussed includedtmyhof these risks, how they
have been managed to this period, and how they may changesfistimg levels in the
short to medium term if the renewal option is deferredhes& matters are central to
understanding what safety risks Transend has historiaattgpted at the site, the reasons
why, and whether these risks will increase in a mdtesag if actions are not undertaken.

The safety risks associated with the explosive faibfr@ost type insulators and voltage
transformers have been known for some time (i.e. circa 2088)these assets have not
already been replaced as part of a targeted progranysit lme assumed that these safety
risks must not be excessive at this time i.e. the bemefit femoving the risk must be lower
than the targeted replacement cost. It is most littely these risks may be increasing as the
asset age further, although the extent of this predidkdncrease is not discussed.

The one substation where we accept that safety risks mafarbenore material is
Tungatinah, where existing clearances are below stdsdaHere it is noted that the
independent review of the project considered these risksundmeeptable. It is also noted
that this substandard clearance issue is simildretgafety issue that was a significant factor
in the need for the HV switchgear program. As such, weeaghat in the case of
Tungatinah the safety issue may be a primary drivethiooverall redevelopment.

In terms of the compliance issues associated with thendacy systems, it is our
understanding that “grandfathering” provisions in the NER ntbah Transend’s existing
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assets are not affected by this. Therefore, in owv,\tigs issue is more of a concern for the
scope of the replaced assets. As such, we do not sesstaisignificant driver of the overall
need for the redevelopment. However, we do accept that ibentye most efficient option
to replace these secondary systems at the time of doimgateesubstantial redevelopment
of substation.

Based upon our review, we are satisfied that the idedtdssets and associated issues are
reasonable, and warrant consideration for their replatenméowever, we do not consider
that the costs and risks associated with these issues been demonstrated to the point
where there is a clear need to undertake some form ofaémesestment in the next period.
As such, we consider that the economic analysis of optionkjding a time-specific
deferral option, is critical in justifying the need for tleelevelopments.

As noted above, the only redevelopment where we see soffjostification that a safety
risk is a major factor is the Tungatinah redevelopmerdbwever, even in this case and
noting the scale of the redevelopment, a more rigorous disnus$ the safety risk,
including past risk mitigation measures and future ntitgeoptions, would be beneficial.

With regard to the options considered in the substation rkxgewents projects, these
appear reasonable in principle. Due to the limited infdion provided on risks associated
with each identified issue, it is difficult to asséss relative needs of various components of
the projects, and whether some parts of the replacemewnsptould be separated and
prudently deferred.

With regard to the economic analysis, it is clear thatrisk costs associated with the loss of
supply play a significant role in defining the lowest costarpti These risk costs make up a
large portion of the cost of therfaintain and defer'options. However, we consider that
Transend’s analysis is flawed in its treatment ek rcosts in that the risk cost does not
appear to be the probability weighted cost i.e. the probaloiifigilure multiplied by the
cost of the consequence. Rather, Transend has adoptedstacase scenario, whereby it
has assumed that a substation failwile occur in the year following the deferral date. In
present value terms this appears to bias the comparisdnisodgtions in favour of the
replacement options.

Unfortunately, as there is insufficient informationr@sks in the documentation provided, it
is difficult to determine the materiality of this matterBased upon the failure rate
information on circuit breakers, it does appear that Bragis assumption may overstate the
risks of supply failure. Noting that the cost differenaween themaintain and defer
option and Transend's preferred replacement option foremlevelopment projects is
generally low then it appears that the NPV of thmaintain and defer’option may well be
the lowest cost option if Transend’s assumption was chamgedviorst-case to the most-
likely failure scenario.

It is also worth noting that based upon our analysis of tineftie of a one-year capital
deferral, the maintenance cost accounts for around 4-14%isobénefit with the circuit
breaker risk costs accounting for another 10-40%. Therafmee is over 50% of risk costs
associated with other assets that are unaccounted terms of ensuring there is a net
positive benefit in undertaking the renewals.

Counter to the points above, it is noted that Transeachbhattempted to explicitly factor
in an age relationship to the maintenance and risk costSngNbat the assets are showing
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signs of aging, particularly the circuit breakers, then itlccdne argued that the existing
failure rates and maintenance needs may increase falihag the next period. As such,
maintenance and risk costs associated with thairftain and defer”option may also
increase. Unfortunately, it is difficult in the conte{tthis review to attempt to gauge the
materiality of this possibility. However, as Transend hat factored in this effect, it seems
reasonable to assume that it is not expected to beisagniif

On balance, noting the age and issues of the relevans,asgetonsider it reasonable to
assume that Transend will need to undertake some 110 kV substd®mrelopments to
meet the capex objectives. However, we do not considerTtiaasend has sufficiently
demonstrated the need to undertake the volume of redevelopnergtsproposing,
particularly the large number in the last 2 to 3 yeath@hext period.

In keeping with our general finding on the 110 kV circuit breaketesyy (section 4.2.1),
we consider that more detailed evaluations of the proglusid allow a number of the
redevelopments to be prudently deferred by 1 to 3 yeats tsatthe “as-incurred” costs of
these redevelopments will fall outside the next regulaterjod. This would most likely
affect the substations with the Reyrolle breakers, but shdllldl®w alignment with the
associated asset management plan, which indicates up 10-year period for the
replacements (i.e. 2018). On the basis of the informagiogived from Transend, we do not
consider that the 1 to 3 year deferment would materiffibgiathe performance of the assets
or Transend’s ability to meet its capex objectives.

It is also worth noting that both the Creek Road and Tinsjaredevelopments have the
oldest 110 kV breakers in Transend’s fleet. However, dud@ohtgher cost of these

projects, particularly the Creek Road project, greataetite are required to achieve a net
positive outcome (i.e. the age does not necessarily rdflegriority).

In addition to the above concerns with Transend’s econontifigation, there appears to
be other uncertainties in the timing and costs of the sigrstedevelopments.

The first of these relates to the consultation necessdhy affected customers and the
possibility that this may result in delays in some projecifis appears to be particularly
relevant noting the large number of redevelopments thgarap@sed to occur over the latter
half of the next period.

The project that appears could be most significantly &by this risk is the Tungatinah
redevelopment ($19 million). The IES for this project indisadteat the land required for the
redevelopment is presently owned by Hydro Tasmania. Fuordner the two existing sites

associated with the redevelopment, Tungatinah and Talnredeth allow for the connection
of Hydro Tasmania generation (Text has been removed due to its commercial-ifidence nature)

(Text has been removed due to its commercial-iffidence nature)

It is accepted that Transend has compulsory acquisitiornsow ensure it can obtain the
required land. Nevertheless, there still appears tognéisant regulatory and legal issues
to be resolved concerning what will occur here, and when and hswntay affect

negotiations and the final scope of the regulated portidimeafedevelopment. Furthermore,
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delays in the resolution of this would affect the tendepragess, which may then have a
resultant impact on the Creek Road timing, as it is unmtmisthat both projects may be
tendered as one package to achieve efficiencies.

The AER will need to also consider these matters withgatinah in light of clause 11.6.11
of the NER, and the competitive neutrality of Transend’s malfor this project.

The second matter concerns the possible scope and cbst ©f¢ek Road and Tungatinah
redevelopments. As noted above, both of these redevelapassuime an expensive indoor
GIS option will be required due to space limitations anthge management issues, and this
GIS option has been found to be the lowest cost option ifEBeand supporting reports.
However, the IESs for these projects indicate that Transeeads to tender these projects
on a “functional specification” basis. Therefore, itymaell be that the market may
determine an innovative approach to the redevelopments thatedace the costs if an
outdoor AIS or hybrid technology option is found to be feasible.

Although, based upon the information available, it does appaaomable to assume that the
GIS option will be the most likely, this does appear to irepms asymmetry on the risks
associated with the costs of these projects. It is nttad Transend applies a risk
component to individual projects (i.e. the Evans and Peckmzdel); however, it is not
clear whether asymmetries of this type would be coveretipyisk modelling.

On balance, based upon the information we have reviewethngéder a 60% factor should
be applied across all the 110 kV substation redevelopment pregsteiated with the

Reyrolle breakers. This adjustment will account for ftlkelihood that more detailed

analysis of the cost and risks associated with the wsrasset issues in the individual
projects, and consultation with affected parties, mafiult in some projects being prudently
deferred by 1-3 years.

This adjustment is also in line with our findings on thewirbreaker strategies, where we
considered further analysis and prioritisation would défemieed for the replacement from
the planned dates. The 60% reflects the position that ovethbaeyrolle breakers will be
replaced in the next period, with the remainder in the periaddhaws. It is important to
note, that this modest deferral is still in accordandé Wransend circuit breaker strategy
for the replacement of these breakers over the next 10 y@ad.pe

4.4.2. Secondary system replacement projects
Overview

Nuttall Consulting has reviewed two projects concerning gpacement of secondary
substation assets, primarily protection and control scheffies.scope of these projects are
as follows:

» The Farrell substation secondary asset replacementciprigeforecast to be
commissioned in 2010/11 for $11 million. It involves the replacerakat number
of protection schemes associated with this substation,opthes secondary systems
including the SCADA system, DC supplies, relays panels amuira room
alterations.
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* The New Norfolk substation 110 kV protection replacement prageforecast to be
commissioned in 2013/14 for $7 million. It involves the replacemkatnumber of
protection schemes associated with this substation,golune voltage transformers
(primary assets).

The IESs for these projects summarise a range of issleed to these assets, mainly
related to the condition, performance and fleet managemssnotiated with the protection
schemes. These issues affect the maintenance cdsggstems performance risks.

Economic analysis of a range of options has been undertaélimating a tfnaintain and
defer” option would be the lowest NPV for both projects. HowgVeansend has rejected
this option as it does not address the stated issues.

Nuttall Consulting summary considerations

The asset issues associated with these projects apmesonable, and align with the
associated AMPs. However, as with the substation remfmweint projects, there is little
guantitative discussion of how these issues relate toinskonetary terms. As such, it is
accepted that Transend should be considering the replacepten, but the IES do not
provide sufficient justification that Transend must underthkaé¢placement option.

Furthermore, it is noted that the economic analysis onlyiderss maintenance costs, risk
costs are not included. This reflects why theintain and defer’option is the least cost,

but provides no further insight as to what the risk cost imego justify that a net positive

benefit exists to undertake Transend’s preferred option.

For both projects, it would be expected that certasues would have higher risks
associated with them (e.g. the busbar protection schemes)harafore, there may be
diminishing returns for certain elements of the overall ptajeterms of the costs and the
reduction in risk.

For the Farrell substation project, the IES indicates ttiatoverall project may result in

increased costs in the order of 10% if it is stagedsome elements of the project are
deferred. Transend had assessed this option and founkaivé a higher NPV than the un-
staged replacement option. However, it has only allowe8 &tages which occur one year
after another. It has not justified why the later sfaggnot be deferred for a longer period.

Unfortunately, as Transend has not assessed the gekia®ed with the various elements
separately, it is impossible to confirm that the overgilacement option is more prudent
and efficient than an option involving the staging of theqmtoj

Based upon the above, we do not consider that Transend has datedrisit there will be
a positive net benefit in undertaking the projects in th@pased form. We consider there
is a reasonable case the projects could be undertakentagex snanner; prioritising the
highest risk elements first. The deferment of the latages by a number of years may well
offset the increased capital cost of the staged project.

On balance, based upon the information we have reviewedongider that it is reasonable
to assume that only 50%wf the costs associated with the substation secondasctz ojill

® In the absence of more detailed information in th® ¢ the risk and capital costs associated with tHeusar
assets, the 50% has been chosen as the mid-pointmfojket capital costs, assuming that approximately half
of the project scope will account for a large proportbthe risks being addressed.
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eventuate in the next period. This will account for thdiliked that more detailed analysis
of the costs and risks of these projects will resuthanprudent deferral of components of
these projects beyond the next period.

4.4.3. Burnie-Waratah 110 kV transmission line wood pole replacemés
Overview

This project involves the replacement of number of exgstvood pole structures of the
Burnie to Waratah 110 kV line with new steel poles. Tmngject is related to a similar

project reviewed as part of the ex post project reviewansend is forecasting to incur $2.5
million in 2011/12 on this project, and $3.3 million in 2013/14.

The transmission line was commissioned in 1967 and the sesdibe replaced will be
identified via Transend pole inspection program, which icisppole on this line every 3
years.

Transend has forecast expenditure for this project davdbr 30 structures to be replaced in
2011/12 and 40 structures in 2013P14This forecast is based upon the average failure rate
curve for wood poles in Tasmania. This failure rate chagbeen produced by Aurora, the
main owner of wood poles in Tasmania, based upon its histogcatds of wood pole
replacements. This curve suggest 30 poles per 3 year cygleemaquired to be replaced —
noting 2 poles per structure.

Nuttall Consulting summary considerations

Nuttall Consulting has reviewed the information provided by 3ead to support the
expenditure on this project. Based upon this review, we ataipit is likely some poles
will be required to be replaced in the next period; howeverdanot consider Transend’s
estimation is a reasonable assessment of the numbeglatements that may occur and the
timing of these replacements.

Firstly, recent inspection condemnation rates indicatettigapoles of this line may be in a
better condition than the average for their age. The lastatiep did not condemn any
poles, and the inspection prior to this only condemnéd 12

Therefore, based upon the recent inspection resultsstéirallowing for a modest increase
in the recent condemnation rate, we consider that a provierothé replacement of 15
structures is a reasonable estimate for the expendituram2edi1l/12 i.e. half the Transend
forecast.

Furthermore, based upon the 3-year inspection cycle, anddfeeidal trend that the pole
replacements occur the following year, there does not appéaraay reason to allow for
any expenditure in 2013/14, which is the same year as the imgpegti occur. That is,
even if poles will be condemned in the 2013/14 inspections, expenditavwddsnot be

% See project definition forms for this project, providedhe email dated 9 September 2008 — Request for

Information Log number 188, 220 .

% It is our understanding that no poles were condemned mdkerecent inspection conducted in 2007/08.

Furthermore, the project definition form for this gmuijindicates that only 12 structures were required to be
replaced in 2006 due to the previous inspection.
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incurred in this year to replace these. Therefore, weotl@onsider there is a need for any
expenditure allowance in 2013/14 for this project.

4.4.4. Knights Road to Electrona transmission line replacement
Overview

The Knights Road to Electrona transmission line reptent is forecast to be
commissioned in 2010/11 for $13.3 million ($12.6 million of which Wwé incurred in the
2009-14 regulatory period). The project involves the replacemiethe existing line
(structures and conductor) with a new line of a higher cgpadihe IES for this project
indicates that Transend considers that an element gbribjsct is an augmentation, and as
such, will be subject to the regulatory test. Howetee, existing line has a number of
issues, of which Transend considers relate to the ne@drfewal — hence the classification
as renewal in Transend'’s revenue proposal.

These issues concern the following matters:

» the conductor condition, which is 67 years old, and considerdoetin poor
condition due to its age and the impact of recent bushfires;

* the poor condition of a number of tower structures;

» sub-standard clearance issues associated with a nwhbpans, which require the
line to operate at 49 degree rather than its originagddsmperature of 70 degrees
and

» environmental noise from the line (corona), resulting in a nuwbeomplaints.

The augmentation of the existing capacity is requirechsure Transend can comply with
Tasmanian network performance requirenférfisr the forecast load in that area i.e. a
statutory reliability standard under the regulatory. test

The IES examines a number of options, all involving théaogment of the conductor and
various structure replacement options. A new steel pwddiconsidered by Transend to be
the preferred option as it addresses all issues dhd Isast cost solution.

Two independent reports have been supplied to support thisftojThese are:

* a condition assessment report on the existing towers, whiehmdeed the number
of towers in poor condition and the spans that had substatidardnce; and

* an options analysis report that considered the varioasdplacement options.
Nuttall Consulting summary considerations

Nuttall Consulting has reviewed the various documents pra\bgel ransend in support of
this project, including the independent report identified above.

Based upon this review, we are satisfied that there ajer issues with the condition of the
existing line. The primary matter appears to be the condifitime old conductor, whereby

67 Clause 5.(1)(a)(i) of the Electricity Supply Industry Merk Performance Requirements) Regulations 2007
® Provided in the emails, dated 18 August and 4 September R@98est for Information Log numbers, 168,
283.
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the failure could affect system performance and publietysgas with the Burnie - Port
Latte line reviewed in the ex post projects). However Ttiamsend documentation does not
provide historical data of the reliability of this line an assessment of condition of the
conductor to indicate how the line has deteriorated sinceasteblshfire in 1991. For
example, it is not clear how many sections are most slgvaifected, and as such, what is
the minimum amount of reconductoring necessary to adthessssue — even if this was
only a short to medium term measure.

Similarly, there is support for the poor condition of towed the substandard clearance
issue with some spans, but without the other issues it Ineuassumed that targeted tower
replacements or other works could address both of tlkeses. Furthermore, it must be
assumed that environmental issues are a secondary consigeest without the other
issues, it is unlikely that this alone would necessitagenieed for reconductoring the whole
line at that time.

Based upon the above, it does appear that the augmentatiors @esnificant driver for
the overall replacement of the whole line, as the need fdatber conductor appears to be
requiring the complete replacement of the existing towers.

It is difficult to piece together the justification for tipeeferred solution in the IES, as the
various options to address the individual issues are not discasdeevaluated in terms of
their costs and benefits. This form of evaluation mayirbportant in understanding the
significance of each issue and the relative efficienofegrious solutions. This approach
should also ensure an unbiased regulatory test is appliedahgproperly evaluate non-
network alternatives to address the compliance with tdteitery reliability standards and
the additional works required to address the “pure” reneeedis.

On balance, considering the range of issues associated higtHirte, it does appear

reasonable to assume that the new line development wikleeted to be the least cost
solution. However, there is still uncertainty in theitigy and in particular, whether the line
could be rebuilt by 2010/11.

In this regard, the tendering for any projects to build the ik dependent on the outcome of
the regulatory test and associated consultation process ew large or small network
asset. It is noted that the independent options reportatedichat the option involving
changes to the route or tower locations (i.e. Transendferped option) may incur planning
delays.

Noting that it may take two years to re-build the line from time of passing the regulatory
test, it would appear that Transend would need to benemuing the consultation process
very soon to achieve the 2010/11 commissioning date. As suchapsears to be a real
possibility that the line will not be commissioned by 2010/11 déviems required.

Although, we have concerns with the above, we are not reemaiing a specific adjustment
to this project to account for this matter. Neverhs)] this position should be considered in
terms of the overall ability of Transend to meet its capkjectives in light of other
recommended adjustments to the overall capital program.
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Further comments on the consultation process
In reviewing this report for errors of fact and confidelity, Transend has advis&d

“The Knights Road-Electrona 110 kV transmission line replacement pregschoted

in the 2008 APR. The augmentation component of the Knights Road-Electrona 110 kV
transmission line replacement project is under $10 million and as swtdssfied as a

small transmission network asset in accordance with clause 5.6.6# @ Rules. This
project was identified in page 84 of the ‘Transend 2008 Annual Planning Rdgort’.
written submissions in respect to this proposal were received &oyninterested
parties as part of the consultation process. Transend therefore congidats
appropriate consultation has taken place, with no requirement for furtheultatisn.”

Nuttall Consulting has reviewed the relevant section ain3end’s 2008 Annual Planning
Report (2008 APR). It is noted that that this project seulsed at the reference indicated
above. However, in the preceding section (pg 65 of the ARRJgport states that there are
no small network assets in the 2008 APR for consultatibtheh goes on to state that the
section, which contains the discussion referenced in Tmdisse€omments above, is for
information only. Furthermore, the estimated cost ofpitegerred option provided in the
2008 APR is $10.9 million, which may leave any interestedgsavtith a view that a large
network asset consultation process will occur.

Due to the uncertainty as to whether appropriate consultatiothenaugmentation
component of this project can be considered to have ocgurreduttall Consulting’s
opinion its concerns expressed above are valid, unless the cABRconfirm that the
consultation on this project has been in accordancetiathNER.

4.45. Summary findings

Based upon our review of the information provided by Transesdpport its projects, we
are satisfied that the range of issues to be addreysbe projects is reasonable and aligns
with Transend’'s asset strategies. Nevertheless, wedmneerns that the risks associated
with these issues, in many cases, are not clearlysisduand quantified. In all cases, the
risk costs are the primary driver of the project; howeverali cases these risks are not
guantified, or Transend’s determination of the risks tsctear.

This limitation impacts our understanding of the economic aisfyrovided by Transend to
support the projects and Transend’'s selection of its peefeoption. Due to these
limitations, it is difficult to confirm that any projecwould provide a net positive benefit.

As such, Nuttall Consulting is unable to say that Trandersddemonstrated the need for
each project we have reviewed, in terms of their remerg to meet the NER capex
objectives in a prudent and efficient manner. Based uponinfeemation we have
reviewed, we consider that there is still uncertaimythie expenditure required and the
timing of that expenditure. Moreover, in our opinion the likelihtwt the expenditure will
be lower, or the timing will be deferred, may be gredten the opposite position.
Important considerations on this point are:

% First comment in Section 4.4.4 of the report provideBiransend email dated 16 October 2008.
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* The risk costs in the economic analysis of the 110 kV substagdevelopment
projects we have reviewed ($113 million) appears to be a-wasstfailure scenario.
As such, the results appear to be biased toward the pekigotion of undertaking
the redevelopment. Based upon the results provided, a lessi®pasition on the
risks may well justify that arhaintain and defer'option has the lowest NPV overall
if a modest level of deferral (e.g. 1-3 years) is assumed.

* There is a possibility that the consultation requirecumolertake the number of
substation redevelopments over the latter half of the next perllogbsult in delays
in some projects. The project that may be most significaffected by such matters
is the Tungatinah redevelopment ($19 million). For this redeweént, there still
appears to be significant legal and regulatory issudsnired to be addressed to
ensure that the project will occur at the proposed tinealdnihe costs of the project
will be rolled into the RAB (i.e. a significant portiori the project will concern
connection assets).

* It is accepted that the expensive GIS options at Creelkd Rad Tungatinah ($53
million in total) are the most likely project outcomes. wdwer, it appears more
likely that a lower cost, innovative, AIS or hybrid technologprach may be
determined through Transend’s competitive tendering process ahhigher cost
option. It is noted that Transend applies a risk compdoantividual projects (i.e.
the Evans and Peck risk model); however, it is not cleathehasymmetries of this
type would be covered by this risk modelling.

* The substation secondary projects reviewed ($18 million) didpnotide any
guantitative measure of the risks associated with thedsiasues. Moreover, the
economic analysis supported andintain and defer”option; however, this was
discounted by Transend as it did not address the rigkaiould appear that there
may be a good case that it would be prudent and effittestage these projects,
such that the highest risk components are replaced fithtawnodest deferral of the
lowest risk components.

* Transend’s forecast for the Burnie to Waratah wood pol&cements does not
appear to be fully justified ($6 million). Based upon reqaoie inspection results
and the timing of the pole inspections, a reduced levelpdacements appears far
more likely.

» There appears to be a real possibility that the Knigtead to Electrona line
replacement project ($12 million in the next regulatory peria)icc be delayed
from its forecast date of 2010/11. This is due to the teaels associated with the
consultation and planning associated with this project.s phoject appears to be
largely an augmentation, and so will béaege network assatnder the NER, and
therefore, subject to the associated consultation and tegutast provisions.

It is difficult to assess the above matters in term&rofoverall level of renewal capital
expenditure that will allow Transend to achieve its camt@enditure objectives in a
prudent and efficient manner. However, on balance, adnesgrojects, it is reasonable to
assume that a large portion of the expenditure will beired,

Based upon the information we have reviewed, we recommeridliiheing adjustments:
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We consider that a 60% probability should be applied acrosklthé&V substation
redevelopment projects associated with the Reyrolle breakenis will account for
the likelihood that more detailed analysis of the cost @sks in the individual
projects, and the consultation with affected partied,reglult in some projects being
prudently deferred by 1-3 years. This is also in line with findings on the circuit
breaker strategies, where it was considered further asalgd prioritisation would
defer the need for the replacement from the planned dates.60Pheeflects the
position that over half the breakers will be replaced inrtbet period, with the
remainder in the period that follows. It is importanhtie, that this modest deferral
is still in accordance with Transend circuit breakeategy for the replacement of
these breakers over the next 10 year period.

We consider it reasonable to assume that only 50% of 8te aesociated with the
substation secondary projects will eventuate in the next pefibi. will account for

the likelihood that more detailed analysis of the costsriskd of these projects will
result in the prudent deferral of components of these prdjegiand the next period.

We consider that it is reasonable to assume that only 508teoéxpenditure in
2011/12 for the Burnie to Waratah wood pole replacements wiletpaeired. This
position reflects the recent pole inspection results)swistill allowing a modest
increase. Transend’s forecast expenditure in 2013/14 shouédhrioeed completely
as the previous pattern of replacement timing to inspectmimg suggests that
Transend would not undertake replacements in that year.

Table 13 indicates our recommended adjustments to Transend'ss@dopeset renewal
capital expenditure. This represent a 22% reduction on Trasstmdcast asset renewal
expenditure in the next period. Based upon the informationwedliewe consider that our
recommended allowance reflects the capital expenditure & TWtild require for asset
renewal to meet its capital expenditure objectives irudgnt and efficient manner.

Table 13 Nuttall Consulting’s ex ante recommended adjustents

$ million (2008/09)
2009-10 | 2010-11| 2011-12 2012-183 2013-14 total

Transend's proposal 29.8 394 25.7 624 69.3 226.6

110 kV  substatiorn - -0.6 -2.3 -17.3 -16.3 -36.6

redevelopment

reductions

Secondary systen -1.3 -4.2 - -0.8 2.7 9.1

adjustments

Line reduction - - -1.1 -3.8 -4.4
Recommendation 285 345 22.3 44.3 46.9 176/6

Final Report (public).doc

Page 71 of 117



Nuttall Consulting Review of Transend’s renewal capex

5. Summary and
recommendations

5.1. Ex post summary and recommendation

In this section we summarise our considerations on the gixreagew of Transend’'s asset
renewal expenditure in the current period.

In order to place our ex post review in some context, wedisguss our consideration of
the reconciliation between the ACCC’s 2003 decision andsEratis expenditure on asset
renewal during the current period.

Following this, we discuss the main matters relevanbuio position on the prudency of
Transend’s asset renewal during the current period.

5.1.1. Reconciliation to 2003 allowance

As discussed in Section 3.6, Transend appears to have commisstoeedhlr projects

during the current regulatory control period at a levethim order of 50-60% above that
anticipated in the ACCC’'s 2003 decision. However, Transeomsiders that it has
undertaken its renewal program, largely, as anticipatepiamtum, with the cost variance
being mainly due to three factors:

» the categorisation of projects or project elements to shetaenewal category that
are not strictly renewal;

* input cost increases not anticipated when the ACCC madevienue allowance; and

* project estimation errors due to the simplistic estiomaprocesses employed by
Transend at the time of the 2003 application.

With regard to the categorisation, Transend has esthidie proportion of non-renewal
elements of the projects (i.e. augmentation or connections)basdd upon this analysis,
considers that the resulting overspend in renewal is only 1BBts level of overspend is
similar to the level of input cost increases, and al,supports Transend’s position.

As there is limited information on what specificallyssallowed for in the renewal category
in the 2003 decision it is not possible to confirm the validityhis analysis. That said, a
number of matters raised by Transend do appear to be aédebn

* Additional projects may have been undertaken in the perigd Edectrona and
Sheffield substation redevelopments), but these are offsetme degree by other
project that have been deferred (e.g. Creek Road and flnatiga This movement
of projects due to circumstances arising during the pedpgears entirely
reasonable.

" Transend has provided further clarifications on the r&tations in the emails, dated 8 and 9 September
2008 — Request for Information Log numbers 222, 223, 224, 225, 226
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* A number of significant project elements in Transendsetisenewal category are
not strictly asset renewal and do not appear to have daegorised as renewal in
the 2003 application. These are:

The Burnie to Port Latta line reconductoring project, wtdokt $20 million in
2007/08. Transend has advised that an allowance of only $dmilbuld have
been included in the 2003 application related to the renewddeotonductor.
The appendices of Transend's 2003 application indicate that theeatajimn
element of this project was considered a “variable” augrientand so would
not have been included in the 2003 renewal allowance.

The Electrona substation redevelopment project, which is $1ill@nmin
2008/09, is mis-categorised to the asset renewal categoappendix 3 of
Transend’s revenue proposal, and should be considemathaation project that
was not anticipated in 2003.

The 3% network transformer arrangements that are included mitré George
Town network transformer replacement project, which Tead$as estimated as
approximately $2.5 million of the total project cost. ®amd's business cases
for this project, which were developed during this regujatreriod, appear to
support the position that this portion of the project wasnueisaged in 2003.

There are two general transmission lines and substationapneglhisted in
2007/08 in the cost information template. Based upon discesaitim Transend
during the course of this reviély these capture works yet to be allocated to
specific projects. Although these are defined in the assetved category, it is
our understanding that these items include costs fromge r@rprojects in other
capex categories. For example, $2.8 million in the generalgrogram was
identified as relating to an augmentation project, the odaScottsdale-Derby
110 kV transmission line.

Connection works in the form of additional HV switchgearAarora feeders is
included in the HV switchgear replacement projects. Tppears to be
confirmed by the business case documents. It is our undgirgathat the
expenditure for these additional switchbays was not includetthe renewal
category in Transend’'s 2003 application.

Based upon the above, it seems reasonable to assume thatetbpend of the 2003
allowance relating to asset renewal was likely to d@éeénorder of 30%. This is much lower
than the 60% deduced from the proposal, however, it is nigtenigher than the 13%

indicated in Transend’s later analysis.

Noting that 12% of this increase may relate to input rmseases, and assuming this will be
broadly acceptéd then the other 18% could be considered to be estimation efhese
levels of estimation error could be reasonable if Teads previous estimation processes
were as simplistic as indicated - similar issues hawen baised and accepted in previous
proposals (e.g. the most recent SP AusNet revenue praposal)

"L Discussed during meetings betweef! afid 18' August 2008. It was expected that this would be addressed
in the reconciliation paper; however, this does not appdaaive occurred.
2 The review of the input costs increases is not gartioterms of reference.
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This, obviously, does not justify the prudency of the assetmadrduring the current period.
However, it does support Transend’s position that the quanfumsset renewal has not
significantly increased from that which formed the basihefACCC'’s 2003 decision. The
prudency issue is considered below.

5.1.2. Ex post prudency test

Nuttall Consulting is required to undertake an ex posessssent of the prudency of
Transend’s asset renewal capital expenditure, based uponuttenpy test defined in the
ACCC's statement of regulatory principles. This tdefines a 3-stage process, which
involves:

* The assessment of a justified need for the investmenhsigstiatutory and code
obligations.

* The assessment of the most efficient investment, and ilcydar whether this was
objectively and competently analysed by the TNSP toaadsird consistent with
good industry practice.

* The assessment of whether the selected project was deletopkif not, whether
the difference reflects decisions consistent with good ingpsécticé®.

Our high-level assessment of Transend’s asset renewht iourrent period indicates that
renewal of substation assets has been occurring at a much raggaeéhan transmission
lines. In this regard, we estimate that the average asobatation asset renewal in the
current period is approximately 4% of the replacement obghe substations asséts
Investment at this level would indicates an average lif@%ofears for substation assets,
which is well below expectations.

For this reason, our review has focused on substationrassstals, and in particular, the
asset renewals associated with 110 kV circuit breakers, sWichgear and power
transformers. These programs represent a significaat & investment in the current
period, and are often a trigger for renewals relatexdier asset classes.

Our analysis of the average age and life for these adaatsy the current period also
indicates a high level of substation renewal. Information gdem/by Transend indicates a
significant reduction in average life for these assetselwill have occurred from the
commencement of this period to its conclusion. This istmsanificant for the HV
switchgear, which has undergone an extensive renewal programg the period, resulting
in almost 20% of the population being replaced.

With respect to the average life of the replaced asskese lives are certainly not
unreasonable, but in our opinion, they are on the lower entiafig/achievable.

3 It is important to note that Nuttall Consulting’s terof reference do not include the broader efficiessyés

of project delivery, which have some relevance to #sessment in stage 3.

4 Based upon the portion of asset renewal expenditure oragabstand the 2007 replacement cost of the
substation assets indicated in SKM'’s most recent statuédaation of Transend — provided in the email, dated
16/7/08 — Request for Information Log number 102.
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Nothing in the above is sufficient to say that Transerehewal is not prudent. However, it
does support the position that Transend’'s asset renewal dinimgperiod has been
relatively aggressive.

Counter to this, our review of Transend’s asset reneinatlegies does provide significant
support to the need for this level of renewal. Imporfiadings from our review are:

* The various strategies employed by Transend are reaspmabgeinciple, and
certainly support the view that Transend should b&saast, considering the renewal
of the identified assets. In this regard, asset sssekted to specific types are
identified and the commercial impact considered in ordersgess maintenance or
renewal requirements.

* The 110 circuit breaker strategies appear to be in lineailitr TNSPs in terms of
the focus on early breaker vintages (e.g. commencing witblast and bulk oil
types, and then moving to minimum oil types).

» Transformer replacement needs are identified based upon oandisisessment
processes, widely applied across the industry.

» Safety and performance risk issues, partly due to tregmeof the existing
arrangements, are driving the HV switchgear replacemenss. number of
independent reviews conducted on behalf of Transend havemedfihese issues
and the renewal need.

Furthermore, Nuttall Consulting’s project reviews assediatith the current period, with
one exception, have found no evidence that Transend’'s projemts not prudent.
Important findings from our project reviews are:

» There were identified issues of which it was reas@ntdbhssume some management
action was required. Transend’'s assessment of th&sesi was generally supported
by independent asset condition reviews, and in a number ef,caslependent
option analysis.

* A reasonable range of options was considered in the business, cgmerally
involving a number ofmaintainandreplaceoptions. Although not explicitly stated,
these options aligned with the capital expenditure objeatigged in the NER.

» All substation projects included the opportunistic replaa@nof other assets (e.g.
protection relays, AC and DC supplies). However, thesexceplents appear to
align with other replacement strategies and associagstls. Based upon the
information reviewed, we see no reason to consideas mot prudent and efficient
to undertake these works at the time of the main repkaem

* Projects appear to have been developed as scoped in thesBusases. There are
some cost increases; however, there is no evidence thatdhesges do not reflect
decisions consistent with good industry practice.

The one exception to the above findings concerns a transmigstopole replacement

project that has $1.1 million associated with it in 2008/D8ring the course of our review,

Transend indicated that the latest inspection of tmie has found no poles needing
replacement. As such, there is no justified need foirtkiesstment to be included.
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Nuttall Consulting also has a number of concerns witmdead's historical processes for
determining renewal needs and assessing options, including:

» the lack of a consistent economic evaluation of project apiiery. NPV analysis) —
refer to section 4.3.2;

» the use of a business-wide risk analysis framework fgegrbusiness cases without
specific consideration of the risks directly addressedabggsulting from, the project
— refer section 4.3.2; and

» the “do nothing” option analysis is not adequately considerdtie business cases
reviewed.

These matters, particularly the option evaluation issums;ern the interpretation of the
ACCC's prudency test, and specifically the issue of whetherTNSP bbjectively and
competently analysed the investment to a standard consistent with goddyipdactice'.

In this regard, Transend’s stated processes could bensdalg considered to align with
good industry practice. Transend has a robust and well @otedhgovernance framework
in place. Nuttall Consulting recognises that Transend d@#inued to implement
improvements in its governance process during the currentategulperiod. Nuttall
Consulting considers that the application of these improved gseseshould provide
assurance that Transend’s future investments will be pradehefficient. The Transend
documentation, from the strategic to the operationabmsistent in identifying the need for
economic analysis and evaluations.

However, the information reviewed by Nuttall Consulting highbgh lack of economic
evaluation relating to renewal projects and this is not sterdi with Transend’'s own
documentation and procedures.

Nuttall Consulting also considers that the evident abseneearfomic evaluation in many
of the business cases reviewed is not consistent with @@CAss comments in the 2003
determination.

In the absence of an economic evaluation of the options as=beiith more major renewal
projects, it is not possible to state whether the optietected by Transend would have
proceeded or whether they may have been brought forwalefenred for some period.

The fact that many renewal projects have already beerreigfiey Transend (e.g. to align
with network needs or the timing or other projects) furttenplicates this assessment.

As these processes have not been consistently appliedot gossible to gauge what the
impact of this may have been — if any. As such, Nu@alhsulting is unable to provide
positive assurance on the prudency of the historical reneywahditure.

Based upon the above, Nuttall Consulting’s findings are sl

* $1.1 million should be removed from 2008/09 as we do not consider htbat t
associated project passes the prudency test in terms usttiiaple need for the
replacements.

* For the remainder of the asset renewal expenditure duringp#ried, Nuttall
Consulting considers that it can only provide a negative agsithat it has found
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no evidence to support the view that Transend’s asset rerewat prudent, and
required to meet the NER'’s capital expenditure objectives.

The AER will need to consider our concerns with Transemutject evaluation and
justification processes, in light of our estimation of tkeeh renewal overspend (20-30%),
the significant level of renewal during this period, and tHeRA interpretation of the
prudency test.

5.2. Ex ante summary and recommendations

Nuttall Consulting is required to undertake an ex antesagsnt of Transend’s forecast of
capital expenditure on asset renewal in the next regulatdotyot period. This assessment
has been performed to be consistent with the AER’eca&gsd obligations defined in the
NER, and specifically clause 6A.6.7. This clause provides f

* a set ofcapex objectives which Transend's capital expenditure forecast should be
required to achieve;

* a set ofcapex criteria, which the AER must apply to be satisfied that it carepicc
Transend’s forecast; and

* a set ofcapex factors which the AER must have regard to in satisfying itdedft t
the capex criteria are achieved.

Transend has forecast its average annual asset renewaldiéxpe in the next period will
increase by $8.6 million to $45.3 million, from the equivalentraye over this period of
$36.7 million. This represents a 23% increase in asset aémeyenditure. A significant
portion of this expenditure ($53 million) is due to two magoibstation redevelopments
forecast to occur in the latter part of the next perioe:Greek Road and Tungatinah 110 kV
redevelopments.

Transend considers that its asset renewal is a continugdtestablished asset strategies, and
the increase is largely due to input cost incréases

The following points are important in understanding our dsiomsof Transend’'s asset
renewal expenditure:

* We agree that Transend's renewal strategies are braaxdigtinuation of established
programs. However, the focus on specific asset types wdhirasset class is
changing as the poorest performing asset types have hp@oedon the network in
the current and previous periods.

» As with the asset renewal in the current period, Tranaeadorecasting the largest
portion of asset renewal expenditure to be on replacing sustasisets. This
appears to be a continuation of a trend that began in the daitktd990s. As such,
the main focus of our review has been on substation assdtpadticularly 110 kV
circuit breakers, transformers and HV switchgear — fimilar reasons discussed in
the ex post summary above.

> Table 5.17, pg 94, of Transend’s proposal.
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» The 110 kV circuit breaker replacement program is forecasttease significantly
from the level in the current period, whereby approximatelyi@it breakers are
forecast to be replaced compared to 31 in the current pekiotdeover, these circuit
breaker replacements appear to be a significant driver ¢diridpe number of 110 kV
substation redevelopments that are forecast to occurpramence, in the next
period, 14 in total of which many are forecast in incuitas the latter half of the
period.

* Conversely, the HV switchgear replacement program, whichameery significant
program in the current period, is far less significarthe next period. This is due to
the large number of renewals that were completed inutrent period.

* The number of transformer replacements is forecasitiace slightly.

» Accounting for inflation and input costs escalations, tkgeaditure on the general
transmission line renewal programs is in-line with progrigvels in the current
period. These levels appear to be low as a percentabe atset base, as such, we
have not focused our efforts on these programs.

Our high-level analysis of average lives and ages suppontsetiehat the forecast level of
renewal on HV switchgear and power transformers in the negtilatory period is
reasonable. The average ages are increasing during the, peribthe average life of the
assets forecast for replacement is reasonably high (aé@uyebrs).

However, for 110 kV circuit breakers the results are moreednixThe average age of the
110 kV circuit breakers is showing a significant reduction; drgpfiom 23 years entering
the period to only 15 at the end of the period. Transendishbearking of the age of its
circuit breaker population against it pé@iiadicates that this change would move Transend
from having an older population to having one of the youngest populatnomsgst its peers

in the space of one regulatory period.

This suggests that Transend’s circuit breaker renewal pl@Enaggressive. However, the
average life of the 110 kV breakers forecast for replacenseapproximately 52 years,
which could be considered fairly high — although not excepltiona

With regard to our review of the asset renewal straseghere are a number of findings that
support Transend’s forecast:

» Similar to our findings on the ex post review, the variousagies are reasonable, in
principle, and certainly support the view that Transend Ighdue, at least,
considering the renewal of the identified assets. Inrdgard, asset issues related to
specific asset types are identified and the commeroigdct considered in order to
assess maintenance and renewal requirements.

* The latest transformer condition assessment resuits haen viewed by Nuttall
Consulting, and these results confirm that the units ifteshtby Transend are
showing signs of advanced aging, and most likely will beireduo be replaced
during the next period.

8 ITOMs circuit breaker age tables, contained in Tradisgoresentation, provided in the email dated 12
August 2008 — Request for Information Log number 156
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* The majority of HV switchgear forecast for replacemant outdoor units with
similar safety and performance issues to those repiadde current period.

* The 110 kV circuit breaker types being forecast for reptece in the next period
(Reyrolle OS10 and Sprecher and Schuh HPF) are types thagiagereplaced, or
have been replaced, by other TNSPs

However, we do have a number of concerns with the 110 kV tibcaaker strategies,
particularly the economic analysis that supports the pldrtsese concerns relate to two
matters:

» Firstly, the economic analysis compares its preferred optitnone of deferring the
whole program by 5 years. It has not examined the option ef@ixig the program
over a longer period. A more rigorous identification of tis&sr associated with
individual substations may well find that it would be prudémtdefer some
replacements. In addition, Transend’s condition assessemts for the Reyrolle
breakers, which form the majority of breakers forecastdplacement, indicate the
replacement can occur over 10 years. This is in contrataiosend’s preferred
option, which appears to undertake the majority of replactnmver 7 years.

» Secondly, the economic analysis only considered the defermeefitoof the capital
cost of the breaker. However, in most cases, the reptateof the circuit breaker
could be considered the trigger for the much larger sudistadevelopment project.
As such, the benefits of deferment could be much gresdsuming the risk due to
the deferment of the other substation assets are not imgeagstantially. Noting
the very high costs of some substation developments, sucheak ®oad and
Tungatinah, the deferral benefit could be quite large. [Iflkestment Evaluation
Summaries for the substation redevelopment projects provide anorec
assessment of the deferment of the overall project. Howasedjscussed further
below, in Nuttall Consulting’s opinion this analysis has sdiméations that may
overstate the risk costs of that option. As a resudt,de not consider that this
project level analysis addresses our concerns expressed her

Both these matters, suggest that there may be a reasangpoiment that the scale of
Transend’s 110 kV circuit breaker replacement strategy malyenptudent and efficient.

With regard to our review of a sample of projects, dusctle of the forecast investment on
substation redevelopments, 9 of the 13 projects reviewed havetbese redevelopment
projects. Furthermore, a specific focus of our review besn Transend’'s economic
justification for the projects.

Based upon our review of the information provided by Tnaside support its projects we
are satisfied that the range of issues to be addreysbe projects is reasonable and aligns
with Transend’s asset strategies. However, we have manegth the lack of quantitative
detail on the risks associated with the various issuésis limitation affects our
understanding of the economic analysis provided by Transend torsitpgselection of the
preferred option. As such, Nuttall Consulting is unable ag #hat Transend has
demonstrated the need for each project we have reviewestnis df their requirement to
meet the NER capex objectives in a prudent and effionamner.

" Based upon information available to Nuttall Consultmgagh the AER from other regulatory applications.

Final Report (public).doc Page 79 of 117



Nuttall Consulting Review of Transend’s renewal capex

We have particular concerns with Transend’'s appraisal tof substation 110 kV
redevelopments and secondary system projects, which appehes biased towards the
selection of theeplacemenbptions to that of deferoption.

With regard to the110 kV substation redevelopment, the risk cote economic analysis
associated with theefer options appeared to be a worst-case failure scendtiseems
reasonable to assume that the risks associated witlsialikedy failure scenario may well
justify that adefer option will have the lowest NPV overall for some redevelapme
projects, if a modest level of deferral (e.g. 2-3 yeara¥sumed.

The substation secondary projects (2 of the 13 projects reviesvgd)ot provide any
guantitative measure of the risks associated with the@us issues (e.g. the various
protection schemes and other auxiliary systems). Moredher, economic analysis
supported aleferoption; however, this was discounted by Transend as nalidddress the
risks. For these projects, it would appear that thesg be a good case that it would be
prudent and efficient to stage components of these projseth that the highest risk
components are replaced first, with a modest deferraledbivest risk components.

In addition to the above concerns with the economic justificati@nalso consider that the
consultation required with affected customers could edsult in some delays in the timing
of the substation redevelopments. This appears to beytenticrelevant noting the large
number of redevelopments that are proposed to occur oviattitrehalf of the next period.

The most significant of these concerns relates to thegdiumah redevelopment ($19
million), where there still appears to be significant legadd regulatory issues to be
addressed to ensure that the Tungatinah redevelopnieateur at the proposed time.

(Text has been removed due to its commercial-iffidence nature)

It is noted that compulsory acquisition of the land in qoasi8 also an option available to
Transend. This option will also incur significant time siaints, particularly if it is
contested by Hydro Tasmania.

Importantly, any delays in the agreements with Hydrariasa for this redevelopment may
have a knock-on effect for the Creek Road redevelopment (888njias we understand
that these two projects may be tendered together.

With regard to the transmission line projects reviewed, main concern relates to the
Burnie to Waratah 110 kV transmission line wood pole replacérproject. Based upon
recent pole inspection results for this line and theng of these inspections, we do not
consider that Transend has demonstrated the need forvitleofereplacements it has
forecast.

It is difficult to assess the above matters in terfa oeasonable overall level of capital
expenditure that will allow Transend to achieve its camteenditure objectives in a
prudent and efficient manner. However, we do consideasorgable to assume that a large
portion of the expenditure will be required.

Based upon the information we have reviewed, we recommendlkeihg adjustments to
Transend’s proposed capital expenditure in the asset recategbry:

» Firstly, we have assumed a 60% probability across the 110 kV asiobst
redevelopment projects associated with the Reyrolle brettiarghese projects will
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be required in the next period. This adjustment reflectdikb&hood that more
detailed analysis and consultation undertaken by Transendgdthe detailed
planning of these projects will result in some projects beindgntly deferred by 1-
3 years. This is also in line with our findings on the dirbueaker strategies and
results in approximately half the breakers being replacéteimext period, with the
remainder in the period after. It is important to nthat this modest deferral is still
in accordance with Transend’s circuit breaker strategyh®mreplacement of these
breakers over the next 10 year period.

Secondly, we have assumed that only 50% of the project casisiated with the
substation secondary projects will eventuate in the next pefibs. will account for
the likelihood that more detailed analysis by Transend of citets and risks
associated with the various components of these projelitsesult in the prudent
deferral of some components beyond the next period.

Finally, we consider that only 50% of the expenditure in 2011di2he Burnie to
Waratah wood pole replacements will be required, based tipopmrecent pole
inspection results. This reduction still allows for adest increase from the recent
pole inspection results. Transend's forecast expenditur20Oi8/14 should be
removed completely as the previous pattern of replacemeigtito inspection

timing suggests that Transend would not undertake replacemehig year.

Table 14 summarises the above recommended adjustments to Trampsepdsed capital
expenditure in the asset renewal category. This represe?%6 reduction on Transend’s
forecast asset renewal expenditure in the next period.

Based upon the information reviewed, we consider that oammended allowance reflects
the asset renewal capital expenditure required for a TidSReet its capital expenditure
objectives in a prudent and efficient manner.

Table 14 Nuttall Consulting’s ex ante recommended adjustents

$ million (2008/09)
2009-10 | 2010-11| 2011-12 2012-18 2013-14 total

Transend’s proposal 29.8 394 25.7 624 69.3 226.6

110 kV  substatiorn - -0.6 -2.3 -17.3 -16.3 -36.6

redevelopment

adjustment

Secondary systen -1.3 -4.2 - -0.8 2.7 9.1

adjustments

Line adjustment -1.] - -3.3 -4)4
Recommendation 28.5 34.5 22.3 44.3 46.9 176/6

It is also worth noting that, based upon our project reviews;amsider there are a number
of other factors that may result in capital expenditurespecific projects either being lower
or the timing of the expenditure being delayed. We have tevhpted to make adjustments
to account for these factors, and as such, it couldobeidered that there is some level of
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conservatism in our recommendations above. The two mosticigniffactors are as
follows:

Firstly, while we accept that the more expensive Gl8rtelogy for Creek Road and
Tungatinah ($53 million in total) is the most likely projecttcome, there appears a
realistic possibility that a lower cost solution, involviag innovative AIS or hybrid
approach, will be determined through Transend’'s competigwnelering process,
rather than a higher cost solution. It is noted than3end applies a risk component
to its overall capex requirements (i.e. the Evans and igcknodel); however, it is
not clear whether asymmetries of this type would be caveyehis risk modelling.

Secondly, there appears to be a possibility that the Knigbésl to Electrona line
replacement project ($12 million) could be delayed from itsdast date of 2010/11.
This project appears to have a significant augmentation compare so may be
considered darge or small network assainder the NER, and therefore, subject to
the associated consultation and regulatory test provisionsloting these
requirements, it is not certain that there will be isight lead-time for the public
consultation and land planning to ensure that this project witdmmissioned by
that date.

With regard to the interaction of our asset renewalmenendations with other elements of
the AER’s review of Transend’s proposal, we make the fallgwomments:

Operating expenditure forecast and STPIS impact We would expect that the
deferral we have recommended above may have a modest effentréasing
operating expenditure. Conversely, it would improve the setgigets affected by
planned capital works. Unfortunately, we cannot advise on thleae adjustments
should be at this stage, as they are dependent on the modellingcpppplied by
Transend. We recommend that these adjustments are mad&gultation with
WorleyParsons, who were responsible for the review aktleéements.

NER 11.6.11 We expect that some elements of the projects reviewkdev
affected by the AER’s present position on Clause 11.6.11 oNEf®. The most
obvious of these relates to the Tungatinah redevelopmbate a significant portion
of the redevelopment will concern switchbays to connect thstieg Hydro
Tasmania generators. For the avoidance of doubt, in thmrtyewe have not
recommended any adjustments to account for Clause 11.6Hd NER®,

8 The AER has engaged Nuttall Consulting to review Transgmdjsosal in the context of NER11.6.11. At
this stage, Transend has only provided informationddMBR noting the AEMC'’s draft decision on this matte
Request for Information Log number 73
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A. Appendix: Summary of
projects in ex post review

This appendix provides background information on the projects #vat een reviewed as

part of Nuttall Consulting’s ex post review of Transenzdipital expenditure in the current
period.

The intention of this appendix is to provide summary detailshenapprovals associated
with these projects, the asset issues being addressed lypifogscts, and the options
considered by Transend.

The information in this appendix is based upon the business aadesther supporting
material, provided by Transend during the course of ourwevie

It is important to note that nothing in this section shouldnb&rpreted as our agreement,
acceptance or otherwise of any views expressed. Our caigide on these projects are
contained in Section 4.3 of this report.

A.1. HV switchgear and supply transformer projects

A.l.1. Overview of NDO0326 Burnie Substation 22 kV switchgear
replacement

Summary
The project involved the replacement of:
* the existing 11 HV outdoor switchbays;
» the protection and control associated with the switchlays;
* auxiliary AC systems.
The project also included the installation of:
* an additional 6 HV switchbays at the request of Aurora,
* an additional 2 HV switchbays for station service tramsés; and
» the upgrade of the SCADA system to cover the 220 and 110 kV assets.

The actual capex for this project was $3.3 million (nomingithy the majority of this capex
in the January to June 2004 period.

The original business case for this project, dated Sepgte@®0, was for an amount of
$1.75 million during 2000/2001.

A revised business case was approved in December 2002. Tinisssusase recommended
$3.26 million to be incurred during 2002/3 to 2003/04. This increasestated to be due to
the requirement for the additional Aurora feeders and additwork at the site due to more
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detailed planning. The cost in the revised business caséaged upon the lowest cost
tenderer.

Asset renewal needs

The business cases define the asset renewal needs as follows:

* HV switchgear. The HV switchgear was 35 years old and of an outdooypd t
(English Electric OKW3). These were similar in age aipetto those also replaced
during this period at Devonport and Queenstown substatibhs. main issues with
this switchgear were:

- safety risks due to corrosion of the safety screéleaswere required because of
substandard clearance issues associated with this ow@dohgear — Transend
considered that these screens were no longer adequatessdeg

- increased maintenance costs due to the age and tgpataiigear;

- safety and reliability risks due to the poor perforn@gap€ current transformers
and insulators, which had a history of failure;

- reliability risks due to the substation arrangements, whiehewexposed to
animals and the environment — with a recent history at Bafni@ilures due to
this exposure; and

- Tasmanian Electricity Code compliance issues associatbdeeder metering at
the substations — tests undertaken in 2000 recommended upgradingtéhiegn
at Burnie.

* Protection: The existing feeder protection was approximately 34 yearsaot
transformer protection was 45 years old. The type oteption relay is not
indicated, but it must be assumed, based upon its age, tthabuld be
electromechanical, or possibly an early static technolagg,so would be subject to
the issues discussed in Section 3.3.4.

* AC system: The existing AC systems were of an obsolete technologydahdot
meet current standards.

Non renewal needs
The business cases define the non-renewal needs as follows:

» Additional Aurora feeders, based upon requests from Aurora (i.e. connection
assets); and

» SCADA. The enhancement was considered necessary to reducaarztnagks by
allowing the entire substation to be monitored and coetidliom a local interface.

Options considered
The original business case considered the following options:
* “do nothing” — which did not address Transend'’s identiisdes;

» Address safety issues and protection requirements — Winatsend considered was
only a short term solution; and
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* Replacement project as scoped — which Transend consattesssed all issues and
aligned with its strategic plans, and so was selec¢despreferred option.

The option costs or an economic appraisal of these optiaasat included, or discussed,
in the business cases. Nuttall Consulting has sighted eoiafbrmation that provides any
form of economic appraisal of these project options.

A.1l.2. Overview of ND0564 Palmerston Substation HV switchgear and
transformer replacement

Summary
The project involved the replacement of:
» the existing 6 HV indoor switchbays (originally outdoor);
» the existing 7.5 MVA transformer; and
» the protection and control associated with the switchbays.
The project also included additional works to cover:
» theincrease in the transformer rating to 25 MVA,
* an additional 2 HV switchbays at the request of Aurora,
* an additional 2 HV switchbays for station service tramsés; and
* the upgrade of the SCADA system to cover the EHV and HVsasset

The actual capex for this project was $4.0 million (nominaithy the project commissioned
in 2006/07.

The business case for this project, dated December 2003pmas estimated amount of
$4.3 million, to be incurred during 2003/04 and 2004/05.

A subsequent board resolution in October 2004 reduced the fulwditiys project to $4.2
million, based upon the tendered cost for this project.

Asset renewal needs

The business case defines the asset renewal needs as follows:

* HV switchgear. The HV switchgear was 47 years old and of an outdooypd t
(Scarpa Magnano MT22-BSP), but installed indoors. Thitckgear is similar in
age and type to those also replaced during this period ratafeie, Queenstown,
and Scottsdale.

The issues associated with this switchgear are sital#rose discussed above with
the Burnie switchgear i.e. safety and reliability risks, amdeased maintenance
costs due to the type and condition of the switchgear. Wenwé appears that the
clearance issue only affected part of the substation ¢gervansformers and
associated switchgear), but there were additional safetyedtiatility risks due to
the switchgear not being “arc fault contained” to currenidgteds i.e. an internal
fault could affect the entire switchgear installation.
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Furthermore, the busbar and disconnector support insulatoescaesidered to be a
reliability risk, having failed on 5 occasions since 198Bich resulting in unplanned
outages to carry out repairs.

* Transformer: The transformer was a 54 year old, 7.5 MVA unit that badn
repaired in 1987. Condition assessments in the form of imgylail tests indicated
the winding insulation had deteriorated imposing a religbitisk should the
transformer fail in service. Moreover, tests perfornwed the paper insulation
following decommissioning of the unit confirmed that the transéorwas at the end
of its life. Nuttall Consulting has viewed these testults.

The existing transformer design and arrangements wevecatssidered to impose
reliability risks.

* Protection: The existing protection systems were of an electronmchlaype. The
age is not provided, but noting the technology and age of the tnaesforand
switchgear, it must be assumed they were over 40 years oklbjatt to the issues
discussed in Section 3.3.4.

Non renewal needs
The business case defines the non-renewal needs as follows:

* Additional Aurora feeders, based upon requests from Aurora (i.e. connection
assets).

* Increase in transformer capacity was required to meet the expected load growth
over the medium to long term; however, it is also worthngpthat 25 MVA was
also a standard size of Transend’s.

« SCADA. The enhancement involved the installation of a screen baSédS
system at Palmerston to cover the EHV and HV assetés éhhancement was in
line with similar SCADA additions at other substations beadpveloped.

Options considered
The business case considered the following options:
* “do nothing” — which did not address Transend'’s identiisdes;

* Increased maintenance and condition monitoring of the switchegeh retain the
transformer — which Transend considered would not futyress the issues; and

* Replacement project as scoped — which Transend considetdd address all issues
and align with its strategic plans, and so was safieas the preferred option.

The option costs or an economic appraisal of these optiaasat included, or discussed,
in the business cases. Nuttall Consulting has sighted noiotbiemation that provides any
form of economic appraisal of these project options.
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A.1.3. Overview of ND0514 Lindisfarne Substation: 33 kV switchgear
replacement

Summary
The project involved the replacement of:

» the existing 7 HV switchbays, which were predominately outégoipment within
an aluminium clad building;

» the protection and control associated with the switchlays;
» auxiliary AC and DC supplies.
The project also included additional works to cover:
* an additional 2 HV switchbays at the request of Aurora,
* an additional 2 HV switchbays for station service tramsés; and
* the upgrade of the SCADA system to cover the EHV and HVsasset

The actual capex for this project was $3.4 million (nominaithy the project commissioned
in 2005/06.

The business case for this project, dated June 2003, was famount of $3 million. A
subsequent board resolution, dated October 2004, increasedhtmtato $3.5 million,

based upon the results of the project tendering process.

Asset renewal needs

The business case defines the asset renewal needs as follows:

HV switchgear: The HV switchgear was 42 years old and of an indoor oil type
(Sprecher and Schuh HP307 and AEI LGIC). The business cass shat this
switchgear is a custom design and unique to the Lindisfabstegion.

The issues associated with this switchgear are sital#rose discussed above with
the Palmerston switchgear (i.e. safety and reliabilitiysiiand increased maintenance
costs due to the type and condition of the switchgeare mbst significant safety
and reliability risks appear to be due to the switchgebe&iog “arc fault contained”
to current standards i.e. an internal fault could caffthe entire switchgear
installation.

The safety risks associated with substandard cleasadmes not appear to affect any
parts of this substation. However, the switchgear encloswees mot considered to
meet current standards associated with the degree w@icpon (i.e. the IP rating).
This resulted in increased safety and reliability risks

As with the Burnie substation, the metering system atstibistation was considered
to be outside the limits prescribed in the Tasmanian tiidég Code. The
replacement of the HV switchgear would provide a fully compliaetering system.

The replacement of the switchgear associated with theystrapisformers was also
considered to allow for the up-rating of the switchgear tetritrecast load levels.
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* Protection: The existing protection systems were of an electronmechlaype. The
age is not provided, but noting the technology and age of the switchtgeast be
assumed they were over 40 years old and subject to the issuessedan Section
3.34.

Non renewal needs
The business case defines the non-renewal needs as follows:

» Additional Aurora feeders, based upon requests from Aurora (i.e. connection
assets).

« SCADA. The enhancement involved the installation of a screen baSadS
system at Lindisfarne. This enhancement was in linke sihilar SCADA additions
at other substations being redeveloped.

Options considered
The business case considered the following options:
* “do nothing” — which did not address Transend'’s identiisdes;

* Increased maintenance and condition monitoring of the switchgehich Transend
considered would not fully address issues; and

* Replacement project as scoped — which Transend consatttesssed all issues and
aligned with its strategic plans, and so was selecé¢despreferred option.

The option costs or an economic appraisal of these optiaasat included, or discussed,
in the business cases.

Independent assessment

A key document that has been provided to support this piisjactindependent assessment
of the Lindisfarne HV switchgear conducted in 26002 The scope of this assessment
covered:

» an appraisal of the relevant issues, including conditisks, reliability, and costs;
» identification of asset management options;

* evaluation of options including economic analysis; and

» the recommendation of a preferred option.

The discussion of issues and recommendation in this rbpmatlly concurred with the HV
switchgear replacement component of this project.

However, the economic evaluation did not consider the full promsit Furthermore, the
revised recommendation to replace the HV switchgear was tdunew information
becoming available that indicated that the HV switchgear older than the reviewer had
assumed in the original study. On this matter, theevesti stated that following:

" The Ascension consulting / Meritec report, and subseqegised recommendation, provided in the
supporting documents for this project - Lindisfarne Stiosts83 kV switchgear replacement sample project
pack provided to the AER by Transend — 27 February 2008
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“As the switchboard has now been in service for 40 years, we recontheritlbe
scheduled for replacement on the basis of it's having reached the esdegpécted

life. We expect this type of equipment to have maximum life yefa45 and that the
probability of failure increases markedly from 40 to 45 years. Whilehag
recommended that full diagnostic testing be completed to better detepmesent
condition before making a decision on replacement, we withdraw this
recommendation based on the increased operational age of the equipment.

As detailed in our report, there are maintenance and operational issuegheith
switchboard, which strengthen the case for replacement. The financiagocenses
of failure detailed in Section 6 of our report, also reinforce thedrfeereplacement
of assets at the end of their expected life.”

A.l.4. Overview of ND0563 Triabunna Substation HV switchgear and
transformer replacement®

Summary
The project involved the replacement of:
» the existing 3 HV outdoor switchbays;
» the existing two 7.5 MVA transformers;
» the protection and control associated with the switchbagigransformers; and
* the auxillary supplies.
The project also included additional works to cover:

* an additional 2 HV switchbays at the request of Aurphas(2 further switchbays to
provide dedicated feeder switchbays);

* an additional 2 HV switchbays for station service tramsés; and
* the upgrade of the SCADA system to cover the EHV and HVsasset

The actual capex for this project was $4.3 million (nominet)y this project commissioned
in 2006/07.

The business case for this project, dated December 2003pmas estimated amount of
$4.6 million, to be incurred during 2003/04 and 2005/06.

A subsequent board resolution in October 2004 reduced the fulwditiys project to $4.2
million, based upon the tendered cost for this project.

Asset renewal needs
The business case defines the asset renewal needs as follows:

* HV switchgear. The HV switchgear was 55 years old and of an outdooypd t
(Westinghouse Rosebery GO/1/B). This switchgear is sirmlarge and type to
those also replaced during this period at Derby, and faritnis period, at Smithton.

8 Triabunna Substation HV switchgear and 110 kV transforeplacement sample project pack provided to
the AER by Transend — 27 February 2008
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The issues associated with this switchgear are sitaltrose discussed above with
the Burnie switchgear (i.e. safety and reliability riskad increased maintenance
costs due to the type and condition of the switchgear). i&ksather outdoor HV
switchgear, the main safety risk concerned substandanholees at the switchyard.

* Transformer: The two transformers were 54 year old, 7.5 MVA, units. s€hgere
identical to the replaced unit at Palmerston, discussedea Condition assessments
in the form of insulating oil tests indicated the windinguiation had deteriorated,
imposing a reliability risk due to the greater likelihagdhe transformers failing in
service. Moreover, tests performed on the paper insulatiorone transformer
following decommissioning of the units confirmed that the tramsér was
susceptible to failure. Nuttall Consulting has vieweddhest results.

The existing transformers’ design and arrangements vispecansidered to impose
reliability risks.

* Protection: The existing protection systems were of an electronmechlatype. The
age is not provided, but noting the technology and age of the tnaresforand
switchgear, it must be assumed they were well over 4G y#drand subject to the
issues discussed in Section 3.3.4.

Non renewal needs
The business case defines the non-renewal needs as follows:

» Additional Aurora feeders, based upon requests from Aurora (i.e. connection
assets).

« SCADA. The enhancement involved the installation of a screen baSa®dS
system at Triabunna to cover the EHV and HV assets. efhiancement was in line
with similar SCADA additions at other substations beingveliped.

Options considered
The business case considered the following options:
* “do nothing” — which did not address Transend'’s identiisdes;

* Increased maintenance and condition monitoring of the swachagel retaining the
transformers — which Transend considered would not fullyesddhe issues; and

* Replacement project as scoped — which Transend considered aguress all the
issues and align with its strategic plans, and sosetsted as the preferred option.

The option costs or an economic appraisal of these optiaasat included, or discussed,
in the business cases.

Independent assessment

A key document that has been provided to support this piisjactindependent assessment
of the Smithton HV switchgear, conducted in 1399The HV switchgear at Smithton was
the same type to that at Triabunna, and as such, tlassassnt was considered relevant to
the Triabunna project. The scope of the assessmentecover

8 The Ascension consulting / APC Worley report providethe supporting documents for this project
Provided as a sample project pack to the AER 27 Feb04a§.
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» an appraisal of the relevant issues, including conditisks, reliability, and costs;
» identification of asset management options;

» evaluation of options including economic analysis; and

» the recommendation of a preferred option.

The discussion of issues and recommendation in this rbpmatlly concurred with the HV

switchgear replacement component of this project. In &gard, the reviewer considered
the safety issues associated with the substandard clearmbe a primary factor driving

the need to undertake the redevelopment at Smithton.

Economic analysis of various options was provided in therrépdicating that an option to
maintain the switchgear was the lowest cost. Howevet,ddd hot consider any risk costs
(reliability or safety), it was limited in its userfinforming the final recommendation to
replace the switchgear.

A.2. Network transformer projects

A.2.1. Overview of NDO603/ND0531 George Town substation network
transformers T1, T2 and T3 replacement

Summary
The project involved the replacement of:
* two existing network transformers.
The project also included additional works to cover:

» additional switchbay works to allow for the installationamf additional transformer
prior to the transformer replacements indicated above.

The project also included other minor enhancements, includigigides to the DC supplies
and work related to the improved system and physical $gatrGeorge Town.

The actual capex for this project was $19.6 million (nominai)h components of the
project being commissioned in 2007/08 and 2008/09.

The original business case for this project, dated 8Sdqme 2004, was for an estimated
amount of $5.7 million, to be incurred during 2004/05 and 2005/0& blisiness case only
allowed for the replacement of two existing units.

A revised business case, dated June 2006, was for an imtoestef $15.7 million. The
increased cost was due to the additional works relatethe installation of the '8
transformer and increased procurement costs associatethwioriginal works, particularly
the two transformers.

It is also important to note that the $19.6 million actast includes another project for the
procurement of the Btransformer, which was originally being purchased asrategic
spare. This component was approved under a separate businessittaae, approved
amount of $2.5 million. This project has not been the fofiuttall Consulting’s review.
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Asset renewal needs

The business cases define the asset renewal needs as follows:

* Network transformer: The two transformers were 45 years old. Condition
assessments of these transformers indicate the imsuiatin poor condition, and the
units are susceptible to failure. Nuttall Consulting hasved these test results.

Furthermore, the business case also states other issumsatesks with these
transformers, including:

- Safety and performance risks due to the poor condition dfubking; and
- Operational inefficiencies due to the lack of on-loaddhgngers on these units.

It is also worth noting that a significant factor ingéogr costs in the replacement
projects is the need for concrete enclosures for thecegblanits to improve the
physical security of the transformers.

Non renewal needs

The main non-renewal element of this project is the switchbarks to allow for the
energisation of the spare transformer at George Towm, farithe replacement of the two
units. Transend considered that this was required tomsia risks to supply reliability (for
Aurora), while the transformers were being replacedat ¥ if a transformer failed during
the replacement of the other unit, a significant levebafilwould be lost. Such an event
was valued as $248 million in the business case.

Transend has also provided evidence of concerns expresd9e8MICO on Tranend's
original plans, and the impact this would have had oresysecurity and supply risks.

Options considered

The original business case considered the following opticatedeto the replacement of the
existing transformers:

* “do nothing” — which did not address Transend'’s identiisdes;

» Refurbish the existing transformers — which Transend camgldeould not be cost
effective due to the age of the transformers and thectegbeextended life i.e.
generally, Transend considers refurbishment is effectivetrionsformers aged
between 20-30 years; and

* Replacement of the two transformers — which Transensidered would address all
issues, and so was the preferred option at that time.

The revised business case considered the following optiaatedadb the need for the prior
energisation of the"8transformer:

* Replacement of the two transformers (the preferred optidha original business
case) — which Transend considered would not address thgeaus&s during the
time of the replacement;

* Replacement of the two transformers with network suppdnansend had identified
a local generator suitable for the network support; however, pttoponent had
advised that it may not be available plus its adviseg@tgosts may not have made
this option the most efficient (it is also worth notititat evidence provided by
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Transend during this review indicated that NEMMCO consali¢hat this support
option may not be acceptable in terms of maintaining syseeurity); and

* Project as scoped — which Transend considered wouleeffestively address all
issues, and so was the preferred option at that time.

The option costs or an economic appraisal of these optiassiet included in either of the
business cases.

A.2.2. Overview of ND0552 Chapel Street substation: replacement of
network transformers

Summary
The project involved the replacement of:

» three existing 120 MVA network transformers; and

» protection and control panels associated with the tramsfs:.
The project also included additional works to cover:

» the upgrade of the transformers to 200 MVA units; and

* an upgraded screen based SCADA system for the substation.

The actual capex for this project was $8.1 million (nominétl this project commissioned
in 2004/05 to 2005/06. Transend has advised that $4.8 million optbjsct has been
incorrectly assigned in the AER’s cost information teatglto project ND0554 (New
Norfolk — South transmission line redevelopmég&nt)

The business case for this project, dated November 2003owaga estimated amount of

$9.5 million, to be incurred during 2003/04 and 2004/05.

Asset renewal needs

The business case defines the asset renewal needs as follows:

Network transformer: The three transformers were 46 years old. Condition
assessments of these transformers indicated thatsthiation was in poor condition,
and the units were susceptible to failure. Moreover nigsindertaken on the paper
insulation of two transformers following decommissioning ingidathat insulation
had degraded and transformers would have been suscepfigiet® during a short
circuit fault. Nuttall Consulting has viewed these tesuits.

Furthermore, the business case also states other issumsatess with these
transformers, including:

- Safety and performance risks due to the poor condition dfubking; and
- Operational inefficiencies due to the lack of on-loaddhgngers on these units.

Protection: The existing protection and control arrangement have a euoflissues
that impose reliability risks, including:

82 Advised in the email, dated 8 September 2008 — Requestféomiation Log number 226.
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- insufficient space for the voltage control relays of the transformers;

- non-standard arrangement for the relays in the panels, whichases the
likelihood of disrupting other transformer relays during menance and testing;
and

- the panel enclosures are not compliant with current “degfeprotection”
standards (e.g. dust and moisture ingress).

Non renewal needs
The business case defines the non-renewal needs as follows:

* Upgrade of transformer rating. This was to allow Transend to meet the forecast
load growth for that area. The original plan was étbcate one of the new
transformers following the commissioning of the new Holgection point, which
would off-load Chapel Street.

However, Transend has advised that the new Tasmanian gestaitdards
(December 2007) will most likely result in this transfernremaining at Chapel
Streef®.

« SCADA. The enhancement involved the installation of a screen baSé®dS
system at Chapel Street. This enhancement was inwlitie similar SCADA
additions at other substations being redeveloped.

Options considered

The business case considered the following options relating toetiacement of the
existing transformers:

* “do nothing” — which did not address Transend’s identifietiés, particularly the
supply risks should a transformer failure occur;

* Install temporary generation — Transend included cosiasts for this option,
which indicated that it would be a higher cost option thanreplacement, with
increased risks;

* Replacement of two transformers — which Transend camsidevould impose
system security issues, provide less flexibility in thenagement of outages, and
still not provide a firm supply; and

* Project as scoped — which Transend considered wouldssdalléssues in the most
cost-effective way, and so was the preferred option.

An economic appraisal of these options was not includ#étkibusiness case.

8 Advised in email dated 11 September 2008 — Request for Inionmiang number 224.
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A.3. EHV circuit breakers

A.3.1. Overview of ND0621 Sheffield Substation 110 kV redevelopment

Summary

Sheffield substation was constructed in 1968, and is consitdgr@dansend to be critical
for the secure and reliable supply to the north west ahn@ag. In 2004, other replacement
works were undertaken at Sheffield, including the SprecherSadih circuit breakers
associated with the transformers and bus-coupler (not iretludéhe Nuttall Consulting
review).

The project reviewed involved the replacement of:
* the 4 remaining Sprecher and Schuh 110 kV circuit breakers;

» the voltage transformers associated with the 110 kV busbatstvem 110 kV
transmission lines (plus the installation of line voltagedfarmers on a number of
110 kV transmission lines);

e 99 post insulators;

» protection and control systems associated with 6 trassom lines;
* the SCADA system; and

* AC and DC supplies.

The actual capex for this project was $6.9 million (nominet)y this project commissioned
in 2007/08 and 2008/09.

The business case for this project, dated September 208Gpwan estimated amount of
$7.2 million.

Asset renewal needs

The business case defines the asset renewal needs as follows:

* Sprecher and Schuh circuit breakers The four Sprecher and Schuh circuit
breakers at Sheffield were 37 years old. These circuikbreare considered by
Transend to be the most unreliable 110 kV breakers in its flagther details of the
issues associated with these breakers are contaisegttion 4.2.1 of this report.

* Voltage transformers (VTs) The main issues with the VTs were as follows:

- The busbar VTs (2 sets) were considered to be approachiegdhef their life,
and were the only ones of this type on Transend’'s netw®he main issues
with these units concerned their maintenance needs, btstma of the cost and
impact on availability when outages were required to raairihese units. This
issue was expected to increase in the future as more condiioitoring would
be required. The lack of spares for these units alscedsed system
performance risks should a unit fail.

- The existing line VTs (2 sets) were also considered t@ppeoaching the end of
their life. The main issue with these units related tetgafsks as the units had
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a history of explosive failure, with a recent explosivdufai of this type at
Palmerston. The units also required increased conditiantenog, incurring
higher maintenance costs.

- The need for the additional line VTs related to exisNMfigarrangements on a
number of lines, which was not in accordance withantrindustry practices of
using dedicated line VTs. The existing arrangements caegdltrin mal-
operation, with Transend reporting a history of 6 inciseatross its system since
1998 due to the existing arrangements.

The post insulators (99 insulators replaced with modern units) were consdiéo
be in poor condition. These types of insulator imposetygaind system performance
risks due to their potential explosive failure mode. Teadshas reported one such
failure occurring at another substation in 1999, while work beisg undertaken at
the substation. It is also Nuttall Consulting’s understandimgt many other
mechanical failures of this population have occurred, afthawt all have presented
a direct safety risk.

Protection and control. The protection relays associated with the 6 idedtifiges
was considered to be of an obsolete technology, and stbjéet issues discussed in
Section 3.3.4. The existing protection panels also did apipty with current
enclosure standards, increasing the possibility afriaiand supply risks.

SCADA. The existing SCADA system was considered to have inmtieq
redundancy, increasing the possibility of not meeting datlity standards prepared
by NEMMCO. This also imposed a greater risk ofuia@l impacting operations and,
potentially, system performance.

Auxiliary systems (AC and DC supplies). The AC and DC systems were
considered obsolete, were not sufficient to cater for futeexls, and did not meet
current design standards. The DC system is also coeditie increase safety risks
due to its design, which allows for a greater possyifitelectric shock.

Options considered

The business case considered the following options:

“do nothing” — which did not address Transend’s identiigsdes;

Replace and install as individual projects — which Transendidered would not be
the most cost effective as it would require multiple gasaand incur increased
design and mobilisation costs; and

Replacement project as scoped — which Transend considesethedowest cost
option that addressed all the issues, and aligned witstriategic plans, and so was
selected as the preferred option.

The option costs or an economic appraisal of these optiaashat included, or discussed,
in the business cases. Nuttall Consulting has sighted noiotbiemation that provides any
form of economic appraisal of these project options.
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A.4. Other EHV substation projects

A4l Overview of NDO590 George Town Substation B bus replacement
Summary
The project involved the replacement of:
» the 220 kV “B” bus at George Town;
» protection and control systems associated with 2 trasssomi lines; and
» lightning protection at 220 kV switchyard.

The project also includes the replacement of protectioremgstand the installation of
dedicated line VTs on the lines that supply an industrigbouey.

The actual capex for this project was $6.2 million (nominagiffy elements of this project
commissioned in 2004/05, 2007/08 and 2008/09.

The business case for this project, dated June 2004, was festimated amount of $5.9
million (exclusive FDC).

Asset renewal needs
The business case defines the asset renewal needs as follows:

e 220 kV bus gantry structures The 220 kV gantry structures were 40 years old and
considered to be in poor condition. An independent review eétbantry structures
was conducted in 2082 This review involved a condition assessment of the
structure, and recommended a series of refurbishment actiomsaintain the
structures in service.

Following that review, a further independent report recommentted the
replacement of the “B” bus was the most cost-effective optian the long terff
rather than the refurbishment option.

* Protection and control The protection relays associated with two transmission
lines was considered to be obsolete technology, and subjbet issues discussed in
Section 3.3.4. The existing panels also did not comply withegturenclosure
standards, increasing the possibility of failure amapdy risks.

* Lightning protection. The existing lightning protection for the 220 kV switchyard
was considered to be in poor condition. Due to its canyenire design, the failure
of the system could result in a wire falling to livgugment, resulting in a
significant outage. An independent review of this systenonnewended its
replacement with a modern design that is not reliant ooubehead catenary wires.

» Works for lines supplying the industrial customer. An independent review of the
reliability of the supply to the customer was undertaken in 2007 his report

8 Incospec and Associates report provided in the ens#dd®5 August 2008- Request for Information Log
number 187.
8 GW Engineers report provided in the email, dated 18 Aug@& 2(Request for Information Log number 165

Final Report (public).doc Page 97 of 117



Nuttall Consulting Review of Transend’s renewal capex

included a number of recommendations, one of which was th®atprotection
systems associated with two 220 kV lines supplying this cust@heuld be
upgraded to improve the reliability of supply. It also agnegd Transend’s strategy
of installing dedicated line VTs on the lines to reduceiles due to mal-operations
— see discussion in section A.3.1

Options considered

The business case considered the following options:

“do nothing” — which did not address Transend’s identiigsdes;

Maintain the existing “B” bus and separately address the inalustistomer supply
issue — which Transend considered would not be the msiseffective solution as it
would require extended outages on an ongoing basis to maintaaghsructures;
and

Replacement project as scoped — which Transend considesethedowest cost
option that addressed all the issues and aligned wittragegic plans, and so was
selected as the preferred option.

The option costs or an economic appraisal of these optionsetancluded in the business
case. Nuttall Consulting has sighted the option costmiced in the independent reports
for the gantry structure element of this project. Thesadyoalign with Transend’'s
gualitative reasoning in its option selection in the businass.

A4.2.
equipment upgrades

Overview of ND0640 Palmerston 220 kV Substation: primary

Summary

The project involved the replacement of:

the voltage transformers for a 220 kV transmission line, thiedinstallation of
dedicated line voltage transformers on 6 other 220 kV trasgmitines;

the 220 kV current transformers associated with one nettwansformer and one
transmission line;

a number of 220 kV post insulators;

protection and control systems associated with one tranmsfand two transmission
lines, and the panels housing the transformer protectiomsyate

lightning protection at the 220 kV switchyard.

The actual capex for this project was $5.7 million (nominaithy the project commissioned
in 2007/08.

The business case for this project, dated May 2005, waanfesstimated amount of $7.9
million.

8 Ascension/Maunsell report provided in the email dated@fust 2008 — Request for Information Log

number 202
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Asset renewal needs
The business case defines the asset renewal needs as follows:

* Line VTs. The one 220 kV line VT due for replacement was partsohall fleet of
this type with no spares. The replacement of this astte provide spares to allow
the other units in that fleet to be maintained, andeedhe performance risks should
a unit fail.

The need for the additional line VTs on 6 other lines ihasdlready discussed in
Section A.3.1 i.e. related to current practices thauce the risk of mal-operation.

* Thecurrent transformers (CTs) arrangements of the network transformers had a
number of design deficiencies due to it being locatékimvthe transformer. These
resulted in the possibility of greater outages and rmoreplicated restorations for
various fault scenarios.

The CTs associated with one of the transmission linesiteeased safety risks
associated with an explosive failure mode, and would reduoireased condition
monitoring (i.e. increased maintenance costs) if theynained in service.
Furthermore, they were the only 3 units of this type remainingl@msend’s

network.

* The post insulators were considered to be in poor condition. These types of
insulator impose safety and system performance dgkgo their potential explosive
failure mode. Transend has reported one such failure augw@atrianother substation
in 1999, while work was being undertaken at the substatiés. noted above, it is
also Nuttall Consulting’s understanding that many otherhansical failures of this
population have occurred, although not all have presenteda safety risk.

* Protection and control The protection relays associated with the network
transformer was considered to be of obsolete technologysujdct to the issues
discussed in Section 3.3.4. The existing panels also di¢amply with current
enclosure standards, increasing the possibility afraiand supply risks.

Furthermore, the existing protection schemes associatedwatlines at Palmerston
will be inadequate following the commissioning of the Waddarhamdisfarne line,
which will connect into these two lines.

* Lightning protection. The existing lightning protection for the 220 kV switchyard
was of a similar design to that at George Town (discusg®mve), and so was
susceptible to the same issues associated with thatrsyst risks of outages should
a catenary wire fail.

Options considered
The business case considered the following options:
* “do nothing” — which did not address Transend'’s identiisdes;

* Replace assets on an individual basis — which Transend c@tsigeuld not be the
most cost effective solution as it would require mudtiplitages and increased design
and mobilisation costs; and
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* Replacement project as scoped — which Transend considesethevdowest cost
option that addressed all the issues and aligned wittragegic plans, and so was
selected as the preferred option.

The option costs or an economic appraisal of these optionsetancluded in the business
case. Nuttall Consulting has sighted no other information phavides any form of
economic appraisal of these project options.

A.5. Transmission lines

A.5.1. Overview of ND0604 Burnie to Port Latta 110 kV transmission
line reconductor

Summary
The project involved the replacement of:
* The conductor of the Burnie to Port Latta 110 kV transmsbne.

The project also included elements that were more spabifielated to the augmentation
of the line. These works included:

* The upgrade of the Burnie to Port Latta structuresldavahe operation of the line at
64 degrees (involving raising and strengthening approximately 50¥%eaxisting
towers).

The actual capex associated with this project in theicfistnation template is $20 million
(nominal), with the project commissioned in 2007/08. However imh@ortant to note that
this amount includes another project to augment the line frannLRAtta to Smithton. The
business case for this component approved an estimatedfc$4t6 million (excluding

contingency) to cover the augmentation works from Port Lat@ntithtofi”. This project

has not been the subject of our review.

The original business case for the Burnie to Port Lamaponent, September 2004, was for
an estimated amount of $3.9 million. The original busirezsse only allowed for the
replacement of the conductor with conductor of a similangati

A revised business case, dated June 2006, allowed for the retmimdpand upgrade of the
Burnie to Port Latta line at an estimated cost of $13./8omii.e. the replacement and
augmentation components.

Asset renewal needs

The business case indicates the following with respetieta¢ed for the replacement of the
conductor.

The original Burnie - Port Latta - Smithton line was d¢orded in 1949 with copper
conductor (i.e. 58 years old). A second circuit was ilestah 1966 between Burnie and
Port Latta, but second hand conductor was used that hadbigemlly installed in 1936
(i.e. it is approximately 70 years old). The Port Latt&tathton sections were replaced in

87 Advised in email dated 8 September 2008 —Request for Infiommiang number 225.
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1977/78 due to their poor performance. This project relateptacement of the remaining
1966 and 1949 sections of the Burnie to Port Latta line.

The main issues with the conductor are safety and rélaiisks due to the poor condition
of the conductor. Three outages had occurred in the preSigiears from the original

business case; in all cases, the conductor broke and fak tground. One event in 1999
cascaded into a blackout at Burnie. A recent event in B&§dted in the conductor falling
across a rural road. Fault data provided during onsitéimgsewith Transend supports the
poor reliability of this line, indicating a number of line ground incidents, with a 2006
incident resulting in 3.26 system minutes lost.

Transend also supplied an independent condition assessepot on the conductor

strength, which was undertaken in 2003. This assessment tehdests on samples of the
failed conductor. The finding of these tests confirmed thatctructor had reduced

strength and indicated annealing. However, the report didraat any explicit conclusions

as to whether the conductor should be replaced or not.

Non renewal needs

The augmentation requirements of this project were driyeghdforecast load increases for
that area. Following the time of the original business,cédsirora had advised of its
intention to request an additional connection point that wmdckase the loading in that
area further.

The need for additional capacity had been foreshadowed in eh@dins2005 Annual

Planning Report. Moreover, Transend undertook the NER’s ggoassociated with a
“small transmission network asset” for the augmentatiomponent of this project.

Transend states in its business case that no submisssoaseteived on this consultation.
Nuttall Consulting has not reviewed the planning documergsocgated with the

augmentation component of the project.

Options considered
The original business case considered the following options:

* “do nothing” — which did not address Transend’s identifisdes with the condition
of the conductor;

* Replace the conductor with one of a greater capacity — wiighsend considered
addressed the conductor issues, but the increased cosbivastified based upon
the load forecast at that time; and

* Replace conductor with similar capacity — which Transemsidered would address
all needs and cater for the anticipated load growth,asnduch, was the preferred
option at that time.

The revised business case did not consider any options, itatheommended the approval
of the project as scoped, based upon the original businesarchfee findings of the NER'’s
planning process, which had already been undertaken by tleat tim

The option costs or an economic appraisal of these optionsoetancluded in the business
case. Nuttall Consulting has sighted no other information phavides any form of
economic appraisal of these project options.
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A5.2. Overview of ND0592 West Coast and Mersey Forth OPGW
project

Summary

The West Coast and Mersey Forth OPGW project isqfaftansend’s strategy to roll out
optical ground wire (OPGW) across its transmission netwolhe project involves the
installation of OPGW over 133 km of its transmission limethat area.

A significant portion of the project concerns the replacegméthe existing ground wire on
the Farrell to Sheffield line with OPGW (85 km). The a@mder involves the installation of
OPGW on other transmission lines in that area, which daumwently have ground wire
coverage.

The overall cost for this project was to be be recovpestly through the regulated shared
and connection services, and unregulated activitiesugfir the sale of communication
bandwidth. The unregulated portion was assumed to be 28 overall shared network
component. This was based upon the communication element ©PB®/ accounting for
half the costs of the project, and only half of this compobeimg required for regulated
services of the shared network.

The actual regulated portion of the project cost is $6.Bomiloccurring in 2006/07.

The original business case for this project, dated Deee2004, was for $4.8 million, with
the regulated component being $2.9 million for the sharedcesrand $0.9 million for the
connection services.

A variation to this business case occurred in January 20@8stthe approved amount by
$2 million, to $6.8 million.

This variation was required to account for cost increasat had occurred during the
project. These increases were not due to changes torttiohal scope of the project;

rather, they were mainly due to insufficient detailed giegorior to letting the project

contracts and events arising during construction, which eekutt some costs being
significantly higher than estimated at the time of thigioal business case. The most
significant of these matters concerned increased ste&bwestimated at an additional $1
million in this variation).

In August 20086, a™ and final variation occurred. This variation was foraaditional $1.2
million, bringing the total project cost to $8 million witHwather contingent amount of $0.2
million. The estimated portion of regulated costs daged with the project was $5 million
for the shared services and $1.3 million for the connecéonces.

This final variation was due to similar issues as ehassed in the *Lvariation; however,
certain matters had been resolved by this time, resuitinthe differences to the®'1
variation. Once again, the most significant issue comckincreased costs due to additional
steel works, which had increase by $1.5 million from thgimai business case. Increased
stringing and contractor “prolongation” costs also acaedirior a significant increase in
costs ($0.8 million) from the original business case.

Transend has provided information on a board level reufetve increases that occurred in
this project, and specifically whether the contractorsewmble for these cost increases.
The findings of this review were that the contract tewase unlikely to allow Transend to
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recover the cost increases. It is worth noting that sofmthe issues resulting in the
increased costs relate to Transend’s broader contragtohgroject delivery approaches, the
review of which is not part of our terms of reference.

Asset renewal need

In 2004, Transend commissioned an independent assessmenteafttheire on the Farrell
to Sheffield lin€®. The finding of this assessment was that the existarth wire was
inadequate to withstand the likely maximum fault current.

It is noted that this issue does not appear to relathecage or condition of the line.
Moreover, developments due to fault level issues are coftesidered augmentations in a
generic sense i.e. the replaced asset must be of a bagbedoility. This however does not
affect the need for the replacement, only which expendituegaat it could have been
assigned.

Non-renewal needs

The main factors driving the need for the non-renewal elenoéiibés project concerns the
improved operational communications achieved with the OPGWh itmoterms of the
redundancy and diversity of Transend’s communications inréggdn, and improved high-
speed protection operation. Transend considers that ithpsevements should ensure it
will comply with NEMMCO’s communication standards andueel network reliability and
security risks associated with communication systelur és.

In addition, the improved lightning protection of the transmis lines, due to the increased
earth wire coverage, should also reduce network relylititl security risks.

Options considered
The original business case considered the following options:

* “do nothing” — which did not address Transend’s identifisdés with the adequacy
of the existing earth wire on the Farrell to Sheffiette]iand the benefits due to the
improved communications and increased earth wire coverage.

* Contribute towards the extension of Hydro Tasmania’s corcation network —
which did not address Transend's identified issues thighadequacy of the existing
earth wire on the Farrell to Sheffield line, and the benélite to the increased earth
wire coverage. It was also noted that this option wakelinlto be the least-cost
option as Hydro Tasmania had approached Transend to contrdbtite OPGW
solution.

* Project as scoped — which Transend considered addressieel mkues, and was the
preferred option.

The F'variation considered two options:

* Reduce the scope of the project — which was not considerggibfe due to its
contractual obligations that would most likely havel sgsulted in the increased
costs.

8 The Hydro Tasmania report, provided in the email dateiu@ist 2008 — Request for Information Log
number 180.
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* The variation in costs as proposed — which was consideregréfierred option,
particularly noting the above comments and the fact that &isanti portion of the
project costs were already sunk. It was also noted tmatoperational and
compliance benefits of this project still remained, anduch, the increased cost
should not affect the original decision. In this regdh@ cost of the alternative
option of extending the Hydro Tasmania communications systeresosted at $7.6
million, but was considered to have greater risks of owsrruns, higher ongoing
maintenance costs, and poorer performance.

The final variation did not consider any options.

An economic appraisal of these options was not included ifukmess cases. Nuttall
Consulting has sighted no other information that provégigsform of economic appraisal of
these project options.
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B. Appendix: Summary of
projects in ex ante review

This appendix provides background information on the projects #vat theen reviewed as
part of Nuttall Consulting’s ex ante review of Transendigedast capital expenditure in the
next period.

The intention of this appendix is to provide summary detailssset issues being addressed
by these projects and the options considered by Transend.

The information in this appendix is based upon the project InvestfBealuation
Summaries (IES), project definition forms, and other supmprinaterial, provided by
Transend during the course of our review.

It is important to note that nothing in this section shouldnberpreted as our agreement,
acceptance or otherwise of any views expressed. Our catgde on these projects are
contained in Section 4.4 of this report.

B.1. 110 kV substation redevelopments

B.1.1. Overview

Nine 110 kV substation redevelopment projects have been reWeWdatse are as follows:

T i e
ND0910 | Arthurs Lake Substation Redevelopmel syl 2013

ND0908 | Burnie Substation (B $8.2m 2014
Redevelopment

ND0733 | Creek Substation (MY $33.3m 2014
Redevelopment

ND0907 | Emu Bay Substation E0Y  $7.3m 2011
Redevelopment

ND0968 | Knights Rd  Substation  110kYSSeeRe]q 2014
Redevelopment & HV Protectio
Replacement

[ ND0949 | Meadowbank Substation BN $4.7m 2014
Redevelopment

ND0953 | Palmerston Substation (bl $13.8m 2014
Redevelopment

ND0906 | Railton Substation e $7.1m 2013
Redevelopment

8 The George Town redevelopment project was also seldotit information was not received in time to
undertake the review — Request for Information Log number 24 28 September 2008).
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NDO0709 | Tungatinah Substation (B0 $19.9m 2014
Redevelopment

B.1.2. Asset issues

There are a range of issues associated with diffeissdts at the various substations. These
assets and issues affect different substations tingadggrees, but generally include:

e 110 kV primary plant, including the Reyrolle OS10 and Spreehner Schuh HPF
circuit breakers, current and voltage transformers, discammse@nd the post-type
insulators, within the switchyards; and

» associated secondary systems, which normally incluagsgdion and control relays
at the substation, and in some cases SCADA.

The main issues with the specific asset types arausfied in Sections 3.3, 4.2, and
Appendix A of this report, and are not repeated here.iffipertant points are as follows:

* The main issues associated with the primary plant anégbi@n and control relays
relate to the condition and performance of the older agges.t These asset types
have increased maintenance costs and deliver pooremspstéormance compared
to newer assets.

* The voltage transformers and post-type-insulators patgnthave an explosive
failure mode, which imposes safety risks to personndlarsubstation.

The table below indicates how the various asset issued aieh substation. This table
also indicates the number of Reyrolle 0S10 and Sprecheé8@nth HPF at each substation
and their existing age.

It is also important to note that in the case of Thegatinah redevelopment, a significant
issue associated with the primary plant relates t@xisting arrangements of the substation
equipment, which do not comply with current standardso@sated with clearances.
Transend considers that this imposes a significantysagk to personnel in the substation.
However, other than the HV switchgear in the Arthurs Lallevelopment, this safety issue
is not reported by Transend to be a driver for the otliestation redevelopments reviewed.
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B.1.3. Options

The IES for each project provides a range of options.s& bgtions cover a “maintain and
defer” option and various replacement options.

In all cases, other than the Tungatinah redevelopmempetc analysis of the options was
also provided by Transend. This analysis assesses thal eaggl maintenance costs of the
various options and the risk costs associated withodgedf supply at the substation due to
an asset failure.

For all projects the preferred option is selected based uppralgative and quantitative
assessment of the issues addressed by the options piteg cast of the options, and the
economic analysis.

The preferred option for the Creek Road, Tungatinah, and Bay substations is a
complete redevelopment of the switchyard. The preferredrofdr other redevelopments
is the “in situ” replacement of the identified poor perforghassets.

The Creek Road and Tungatinah redevelopments are sighificamst due to the extent and
form of the redevelopment planned by Transend. Transersideos that both substations
have site restrictions that mean a redevelopment witloout‘air insulated” switchgear is

unlikely to be feasible, or would be very costly duethe extended network outages
necessary to undertake such a redevelopment. Therefonesemda considers that a
complete redevelopment of the whole substation is most likelye required using more

expensive “gas insulated switchgear” (GIS) technology.

The table below summarises for each substation redevelogimeenptions considered in the
IES, the NPV of each option based upon Transend’'s anadysisthe basis for the selection
of the preferred option (identified in bold type).

Arthurs Lake Sillsi5eifegl  Maintain and defer by 5 years $2.03
Redevelopment

Replace identified assets in situ $2.18
Replace all assets in situ $2.29
Replace all assets - greenfield $4.56

Preferred options selected as least cost
address all issues.

Burnie Substation kK044 Maintain and defer by 5 years $6.09
Redevelopment Replace identified assets in situ $4.52
Replace identified assets in new switchbay  $5.30
Replace all assets in situ $5.62

Preferred options selected as least cost
addressed all issues.

(@Ol el ERST sl s i BE0I4Y] - Maintain and defer by 5 years $18.33

Redevelopment Replace assets in situ $18.55

Redevelop AIS $18.39
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Emu Bay Substation 110kV

Redevelopment

Knights Rd Substation 110kV
Redevelopment & HV Protection
Replacement

Meadowbank Substation 110KkV|
Redevelopment

Palmerston  Substation 110K

Redevelopment

Railton Substation 110kV

Redevelopment

Substation  110kV

Tungatinah
Redevelopment

(includes assets at Tarraleal

substation also)

Final Report (public).doc
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Redevelop GIS
Redevelop Hybrid

Preferred options selected as least cost
addresses all issues, but noted that ac
redevelopment option (i.e. AlS, GIS or Hybri
will depend on tender process.

Maintain and defer by 5 years

Replace identified assets in situ

Redevelop and rationalise (line CBs)
Redevelop and rationalise (transformer CBs)
Redevelop (line and transformer CBs)

Preferred options selected as least c
addresses all issues, and better performe
than transformer CB option.

Maintain and defer by 5 years
Replace identified assets in situ
Replace all assets in situ

Preferred options selected as least cost

address all issues.

Maintain and defer by 5 years
Replace identified assets in situ
Replace all assets in situ

Preferred options selected as least cost

address all issues.

Maintain and defer by 5 years
Replace identified assets in situ
Replace all assets in situ

Preferred options selected as least cost

address all issues.

Maintain and defer by 5 years
Replace identified assets in situ
Replace all assets in situ

Preferred options selected as least cost

address all issues.

Upgrade both Tarraleah and Tungatir
switchyard in situ

Consolidate at Tungatinah with fully selectat
double bus AIS

Consolidate at Tungatinah with double bus #
and back-to-back connections

$18.12
$18.12

$5.60
$6.21
$5.53
$5.53
$6.04

$5.46
$5.25
$6.18

$3.44
$3.35
$3.74

$7.82
$7.61
$8.68

$4.92
$4.07
$4.41

No NPV
analysis

provided
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Remote site using GIS
Remote site using hybrid switchgear

Preferred option selected as least cost
address issues.

B.1.4. Independent assessments

Independent reports have been provided on various aspects @réle& Road and
Tungatinah redevelopments. These include:

* Creek Road: An independent assessment of the condition and future nmeicten
requirements of all assets at the Creek Road substatisnundertaken in 1949
The findings of this report were that the majority of 1i® kV assets were near their
end of life, and the consultant considered that they mag replacing over the next
5 years. The consultant did not consider the assets weyesdeeo provide supplies
for the next 15 years.

* Tungatinah: An independent analysis of the various options for thevetolegment
of the Tungatinah and Tarraleah substations was undertak@®0&". This
considered various brownfield and greenfield redevelopment sptamd various
switchgear technologies. This analysis recommended a greenfevelopment
using an outdoor “hybrid” switchgear technology. The analysisided a life-cycle
cost comparison between options, involving the capital anchtem@ince cost
estimates of each option.

In 2006, Transend commissioned an independent review of its @anthe
Tungatinah redevelopméht The review followed further analysis by Transend of
the costs of the various options, which found a greenéptébn using indoor GIS
would be the most likely least cost redevelopment optidhis review agreed with
Transend’s preferred option and considered that the progstreguired to address
issues at the Tungatinah and Tarraleah substations, masblyndhe issues
associated with substandard clearances and poorcassiion.

B.1.5. Tungatinah timing

An important matter that may affect the timing of fhengatinah redevelopment concerns
the consultation with Hydro Tasmania in order to underéagemplete redevelopment. The
IES states the following on this maffer

(Text has been removed due to its commercial-irfidence nature)

% Ascension report provided in the email, dated 8 Septe8@f8 — Request for Information Log number 212.
91 SKM report provided in the email, dated 8 September 2008jueRefor Information Log number 206

92 Ascension report provided in the email, dated 11 Septe@i& — Request for Information Log number 209
% Page 11 of Tungatinah IES, provided in email dated 8 Béere2008 — Request for Information Log
numbers, 206, 207, 208, 210
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(Text has been removed due to its commercial-iffidence nature)

B.2. Substation secondary projects

B.2.1. Overview of NDO0914 Farrell substation secondary asset
replacement project

The Farrall substation secondary asset replacement fpojececast to be commissioned in
2010/11 for $11 million.

It involves the replacement of a number of protection selemmssociated with this
substation, plus other secondary systems including the SCABtars, DC supplies, relay
panels and control room alterations.

The main issues identified in the IES with the varicssets are as follows:

* Protection schemes The protection schemes are stated to be of a “static”
technology and subject to the issues discussed in Section 3Théd. schemes
proposed for replacement are as follows:
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- 220 kV and 110 kV busbar protection These schemes are the only ones of
this type on Transend's network, and have recently sufferapbr failures.
Transend is proposing to impose constraints on generatibe ievent of such a
failure at Farrell. Transend has calculated that thaty constrain 200 MW of
generation.

- 110 kV transmission line protection Protection schemes associated with three
110 kV transmission lines use protection relays with a lyigibfailure. One of
these lines also has other issues related to the penice of the existing
protection schemes.

- Network transformer protection. Some of the relays associated with the two
network transformers at Farrell have a history of fail(same type to those on
the 110 kV lines). Other relays have poor performance, wioighl dead to mal-
operation.

- 220 kV line protection The relays associated with the two 220 kV lines at
Farrell have a history of failure (same type to thoseheriltlO kV lines). These
two lines represent 2 of only 3 remaining 220 kV lines on thenmBaian
transmission network that do not have modern microprocessed relays.

- Relay panels The existing relay panels are an “open rack” designctwhi
increases the risk of failure due to factors suchaistare ingress and vermin.

« SCADA. The existing SCADA remote terminal units (instalied1997) are not
compatible with modern protection panels. As such, theseneéltl to be replaced
prior to the protection upgrades. The existing SCADA esysilso has some
deficiencies compared to a modern system in terms opgsatonal ability. The
upgrade of the system will also allow Transend to complly NEMMCO standards
on availability during the outages necessary for the protestplacements.

» Disturbance recorders and fault location equipment. This equipment is obsolete -
the fault location equipment is no longer in operation. &mhent of the protection
schemes with modern devices will fulfil these purposes.

* DC supplies. The existing DC supplies are of obsolete technology and icisunifi
to cater for future needs. There are also safety aachtipnal risks associated with
the existing design. The batteries are also considetsalitopoor condition.

The project also includes works on the control room to aflawthe installation of a fire
suppression scheme in the control room.

The IES considers three options, as follows:
* “maintain and defer” option, which assumes a defermktite project by 5 years;

* a staged project, which breaks the project into three stk undertakes these one
year after another; this option assumes an increase tot#eapital cost of 10% to
account for staging e.g. additional design and mohkdisaosts; and

» the project as a single integrated project.
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Transend provided an economic analysis of these options; howhigeranalysis only
considered the capital and maintenance costs associdleebwh option i.e. risk costs were
not considered

The table below summarises the results of this economigsagial

Maintai n and defel $5.4¢
Stage projec $7.6¢€

Single project $7.21

Transend selected the single project option as it consideiete the least cost option that
addressed the issues.

B.2.2. Overview of ND0961 New Norfolk Substation 110 kV protection
replacements

The New Norfolk substation 110 kV protection replacement pragdorecast to be
commissioned in 2013/14 for $7 million.

It involves the replacement of a number of protection selemmssociated with this
substation, plus some voltage transformers (primary assets).

The main issues identified in the IES with the varicssets are as follows:

* Protection schemes The protection schemes are stated to be of a “static”
technology and subject to the issues discussed in Section 313hd. schemes
proposed for replacement are as follows:

- 110 kV busbar protection; and
- protection schemes for six 110 kV transmission lines.

The protection schemes associated with these systems dramesvproblems, which
result in higher maintenance costs and increasedtosiystem performance through
mal-operation.

It is also noted that some of the replacements are praégoseoordinate with the
substation redevelopments at Creek Road, Meadowbank and Thahgatnd one of
the schemes is consider to be non-compliant with NER fealtance times.

» Voltage transformers. The voltage transformers associated with one of ties kare
considered to be in poor condition. This type of voltagediormer is considered a
safety risk as it has a history of explosive failuathough not on Transend’s
network.

The IES considers two options, as follows:

* a“maintain and defer” option, which assumes a defermetitegproject by 5 years;
and
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* the project as a single integrated project.

Transend provided an economic analysis of these options; howhigeranalysis only
considered the capital and maintenance costs associdleebwh option i.e. risk costs were
not considered.

The table below summarises the results of this economigsasal

Maintain and defer $3.1¢4

Single project $4.11

Transend selected the single project option as it considteiete the least cost option that
addressed the issues.

B.3. Transmission line projects

B.3.1. Overview of ND0966 Burnie — Waratah 110 kV Transmission line
wood pole replacement project

This project involves the replacement of number of exgstvood pole structures of the
Burnie to Waratah 110 kV line with new steel poles.

Transend are forecastitig
e $2.5 million in 2011/12 for the replacement of 30 structures, and
*  $3.3 million in 2013/14 for the replacement of 40 structures.

The transmission line was commissioned in1967 and the straidtutee replaced will be
identified via Transend’s pole inspection program, whicdpécts the poles on this line
every 3 years. The last inspection was undertaken in 2007t6&heinext due in 2010/11.

The forecast number of replacements is based upon thegaviailure rate curve for wood
poles in Tasmania. This failure rate curve has been prddycéurora, the main owner of
wood poles in Tasmania, based upon its historical recorts@dl pole replacements.

This curve suggest that 30 poles per 3 year cycle mayjobeed to be replaced for a line of
this age and number of structures— noting 2 poles per setictu

The number of poles replaced to this date is slightbye than average; however, the failure
curve for this line indicates that a large number oféheplacements occurred during the
90s. More recently, the number of replacements has loaer than suggested by the
curve. In this regard, it is our understanding that theidapection, undertaken in 2007/08,

% See project definition form for this project, providedhe email dated 9 September 2008- Request for
Information Log numbers 188, 220

% See Figure 2 in the condition assessment report, prbindie email dated 9 September 2008 — Request for
Information Log numbers 188, 220
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did not condemn any pof&s The inspection prior to this resulted in the replaceré 12
structure¥.

B.3.2. Overview of ND0963 Knights Road to Electrona transmissiorinie
replacement project

The Knights Road to Electrona transmission line reptent is forecast to be
commissioned in 2010/11 for $12.6 million.

The project involves the replacement of the existing linei¢gires and conductor) with a
new line of a higher capacity. The IES for this projecicaigs that Transend considers this
project is partly an augmentation, and as such, will beesulip the regulatory test.
However, the existing line has a number of issues, whielnsend considers relate to the
need for renewal.

The line is 67 years old and strung with 7-strand coppsaumtor. The IES summarises the
following issues with the line:

* Poor condition of the conductor The copper conductor is considered to be in poor
condition due to its age and the impact of recent bushfifee.line was damaged by
a bushfire in 1991, and has been damaged by bushfires ongrasians. Transend
considers that the exposure to bushfires has caused the aortduahneal, with a
consequential increased risk of conductor breakage.

« Poor condition of the structures (steel towers) An independent assessménin
2004, of the line structures found 32 of the 70 structures on thistdireve
structural or damage related issues.

* Sub-standard clearance. The original design temperature of the line was 70
degrees. The independent assessment (noted above) found 19 cspaanse t
substandard clearances to 70 degrees and 15 spans to havelavthsti@arances to
49 degrees. In 2008, work was undertaken on a number oftspameble the line to
be compliant at 49 degrees. 5 spans remain strictly nonkemtnpt 49 degrees —
although it is understood that due to the inaccessible nafuieese spans, this is
acceptable, at least as a temporary measure. Thedmelevrated to 49 degrees in
March 2008.

» Environmental noise Transend considers there to be excessive noise due to the
corona discharge of this line. Transend states i sthat this noise has resulted in
a number of complaints.

The augmentation of the existing capacity is requirechsure Transend can comply with
its network performance requirements for the foredaastl in that area i.e. a statutory
reliability standard under the regulatory test. On ithégdter, the IES states:

% Stated during a meeting with Transend staff 11-13 August 2008.

%7 Stated in section 1.3 of the project definition fornavided in the email dated 9 September 2008 — Request
for Information Log numbers 188 and 220.

% Hydro Tasmania — Field Investigation Report, provideeniail dated 18 August 2008- Request for
Information Log number 168
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“The current arrangements will not comply with clause 5.(1)(a)(i) oEleetricity
Supply Industry (Network Performance Requirements) Regulations 2007 imdhat *
more than 25 MW of load is capable of being interrupted by a crediblengenty
event’ at Knights Road Substation. In the event of the loss of the Chegsl- St
Kingston—Knights Road 110 kV transmission line, the combined load at Huon River,
Kermandie and Knights Road substations would result in the interruption of more
than 25 MW of load. This 25 MW load was exceeded on 25 July..2008

The IES examines a number of options, all involving the ceprent of the line. These
options are as follows:

» Option 1 - Reconductor and augment the existing line, whidlhreguire works to
strengthen the existing towers to allow for the larger coodubtut will not address
the issues related to the condition of the towers;

» Option 2 - New pole line, with the steel poles in the esdocation as the existing
towers;

* Option 3 - New tower line, with the new towers in the samsation as the existing
towers; and

* Option 4 - New pole line with optimised pole locations.

Economic analysis of the options was presented in thett&Sconsidered the planning,
capitaf®, operating and maintenance costs of the 4 options:

$9.¢ $10.5
$14.¢ $15.¢

Option 4, the new pole lines with optimised pole locations,ré3end’s preferred option,
as it addresses all issues and is considered to eattecost solution.

Two independent reports have been supplied to support thiptoj

* The independent “field” assessment of the towers (noted alb@ae)onducted in
2004. This assessment determined the number of towers rirc@odition and the
number of spans that had substandard clearances to 49 aedrees.

* An independent “desk-top” assessment of the replacemeonsptias conducted in
2008. This assessment considered the scope and capitlo€dse above four
options and a “do nothing” option, and the advantages and digadeanof the
options. The preferred option in this assessment wa®rOgti the new pole line
with steel poles in the same location as the existing towarpreferring this option

%It is noted that the capital costs in the NVP analgisies not include the contingency and escalation that is
included in the project cost that provided in the Trangeodosal.
1% provided in the emails, dated 4 September and 18 August Reguest for Information number 183, 168.
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to the lower cost option, which has been selected bysend, the report stated the

following™™

“[Option 2] is preferred ovefOption 4 because although the latter involves about
10 — 20 fewer poles and has lower costs, it will be a new line and subj&c
approval. There will probably be objections from landowners who will geired to
have structures on their land for the first time, but now have nothinghen t
property. This could cause protracted discussion and justific&tion.

It then went on to say:

“It is recognised that some reduction in the number of poles requir¢@gption 2]

may be achievable which will result in a reduction in the line chsis reduction

will be possible if pole positions can be rationalised on the propetiasalready
have poles and where lengthy development application processes are not involved
reducing the number of poles. This will result in a solution thatsitareerOption

2] and[Option 4] It is suggested that this be explored further when a more dktaile
investigation is carried out in relation to the development application rements

and the community consultation process is progressed further.

101 Section 4, page 9, of the Maunsell options analysistref®equest for Information number 183
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