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FOREWORD

This is the sixteenth network Asset Management Plan for the distribution networks owned by
Aurora Energy Ltd, and covers the 10 year period from 1 April 2009.

It documents existing and projected network asset conditions, and the likely or intended asset
management strategies, policies, plans, and thinking, based on the present understanding of
customer and regulatory requirements, and regulatory demands. It is not an approved
programme for specific work; rather, the programmes and projects are indicative. In some
cases plans will be subject to user discussion and/or funding, while in all cases they are
subject to financial approvals.

DISCLAIMER

As this document is indicative, Aurora Energy Ltd will not accept responsibility
for decisions, by others, which are based upon information contained herein.
Any person proposing to use information contained in this document for
decision making purposes should consult with Aurora Energy Ltd before doing
So.
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11

1.2

1.3

Summary

Purpose

The purpose of this summary is to provide brief overview information that Aurora Energy
Ltd (Aurora) considers significant.

Background and Objectives

This Asset Management Plan describes the asset management objectives, strategies,
policies, plans and systems adopted by Aurora for its electricity distribution networks. It
has been prepared in this format to meet the Electricity Distribution (Information
Disclosure) Requirements 2008.

Assets Covered

The network assets consist of two geographically separate networks. The Dunedin
network supplies 52,990 consumers in, and adjacent to, the urban area of Dunedin. The
network in Central Otago, which stretches from Raes Junction to Lakes Wakatipu and
Wanaka and north to St Bathans and Makarora, supplies 27,560 consumers.

The network assets comprise the types and quantities summarised in Table 1.1, located
generally as shown in Figure 3.1. Their general condition is detailed in Section 3. The
asset value and age data originates from the 2008 ODV data.

Asset Category Quantity RC % by $
Subtransmission 594 km $41,736,435 9%
Zone substations 36 $96,638,950 21%
HV cables 782 km $72,476,897 16%
HV lines 2,353 km $61,315,237 13%
Distribution transformers 6,435 $53,075,700 11%
Distribution switchgear $31,565,893 7%
Distribution substations 6,331 $12,078,000 3%
LV distribution 1,726 km $76,403,484 16%
Service connections 94,662 $13,367,305 3%
(80,500 customer

connections, the remainder

are streetlights)

Street lighting distribution 224 km $6,237,230 1%
System control $1,667,200 <1%
Sundry $562,593 <1%
Total $467,124,924 100%

Table 1.17 Types and Quantities of Assets
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Approximately 1.82% by Depreciated Replacement Cost (DRC) of existing assets has
been Aoptimisedd out of Aurorads revenue
stranding due to changes in either consumer requirements or technology since these
assets were installed.

1.4 Service Levels

Service level objectives are summarised in Table 1.2. Details appear in Section 4.

Function Objective

General Network Performance Average of no more than 88 minutes without supply
per customer per year. (SAIDI)

Response Time - Dunedin Network Area
Restore supply following general network failure. Within 4 hours of notification.

Response Time - Central Network Area®
Restore supply following general network failure. Within 4 hours of notification in urban areas, and
within 6 hours of notification in rural areas.

Table 1.27 Service Level Objectives

Aurorabds pri mary stherSystemevelage UneetruptibroDumatmon Ihdex
(SAIDI); other indicators are considered to be secondary. However, in the consumer
survey described in Section 4.1.1, consumers wish to have fewer interruptions, therefore
Aurora believes that making small improvements to SAIDI minutes is appropriate with
specific emphasis on reducing the number of interruptions, as measured by the System
Average Interruption Frequency Index (SAIFI).

1.5 Network Development Plans

New capital works are driven by demand growth in existing connections, new connections,
replacement of equipment where it is economic to do so, and the community desire to
underground overhead distribution for aesthetic reasons.

Probabilistic analysis is used to determine when equipment replacement and new capital
works are economic. Planned capital expenditure, as detailed in Table 5.1, is summarised
in Table 1.3 below:

09/10 10/11 11/12 12/13 13/14 14/15 15/16 16/17 17/18 81/19

Total 15,010 14,960 19,040 19,470 19,930 19,700 20,740 20,280 20,330 20,450

Table 1.3 - Capital Expenditure ($000)

$ For Retailers using the standard Use-of-System Agreement dated July 2005.
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1.6 Lifecycle Asset Management Planning

Aurorabs mai nt enance st coatihualgngnitorirgy ofbasset eahditionnand
performance.

Asset management policy is to evaluate and balance the cost of maintenance against the
prospective cost of failure, refurbishment/renewal costs and the cost of non-supply. Asset
renewal is determined when the cost of maintenance is greater than the cost of replace-
ment.

As a result of continual refurbishment work, the network is in reasonably good condition.
Improved knowledge and analysis of maintenance trends continues to result in inspection
and test intervals being extended in some instances, and reduced in others. Maintenance
requirements are continually monitored, and are subject to change as optimum levels
evolve. The maintenance expenditure from Table 6.2 is summarised in Table 1.4. below:

Financial Year 09/10 | 10/11| 11/12| 12/13| 13/14| 14/15| 15/16| 16/17| 17/18 | 18/19

Total
Maintenance 7,648 | 7,858 | 8,075| 8,297 | 8525| 8,759 | 9,000 | 9,248 | 9,502 | 9,763
Expenditure

Table 1.47 Total Maintenance Expenditure ($000)

1.7 Risk Management

Risk assessment and risk management strategies focus on four principal areas:

(1) health and safety;

(2) responsibilities dictated by the Resource Management Act;
(3) network capacity (new capital investment for load growth) ;
(4) network reliability (maintenance and/or restoration of supply).

Procedures contained in DELTAG #\sset Management Quality System detail operational
and planning policies and guidelines for dealing with each of these risk management
areas.

The risk of insufficient competent human resource to complete capital works in a timely
manner is highlighted as a potential industry wide concern.

1.8 Evaluation of Performance

The diagram below compares the performance a
achieved by other large Electricity Lines Businesses (ELBS) in the year to 31 March 2007.

When judged on the combination of low price (average distribution charge/kwh delivered)
and high quality (low SAIDI)}, the Aurora network, shown as the shaded square in Figure
1.1 below,wa s i hestipdrfermedbq uar t N¢ w 0 Z ® & 28dargd BLBs.

This analysis provides a great degree of conf i dence t hat Auror ads
satisfactory.

! SAIDI = System Average Interruption Duration Index (minutes).
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1.9

Distribution Price Vs Distribution Quality

500 A

400 -

300 -

(distribution only)
x

200 -

Minutes of Interruption p.a. (SAIDI)

100 A |

— Medians

15 25 35 45 55 6.5 75 85 9.5

Effective Distribution Charge (c/kWh including distribution losses & discounts)

Figure 1.17 Price-Quality Matrix

Stakeholder Consultation
Aurorabs process for
off between price and quality. To this end, Aurora invites questions, comments, and
suggestions for improvement of this Asset Management Plan at any time.

These can be lodged through www.electricity.co.nz/AMP.htm or by writing to:

Aurora Energy Ltd
P O Box 1404
DUNEDIN

This plan concentrates on asset management principles and overall indicators of asset
condition and performance. Existing or potential users of network assets may request
more details regarding the specific assets that affect them.

For some years, Aurora has actively sought comment on its Asset Management Plan,
including through newspaper advertisements and direct approaches. There was one
instance of feedback regarding demand growth on the 2006 Asset Management Plan and
this was taken into account in the preparation of the 2007 Asset Management Plan. No
other comment had been received in response, other than from the Commerce
Commission and its agents. Separately, Aurora has also sought feedback from consumers
on the level of reliability received and the price paid to assist with assessing whether
consumers receive value for service.

In order to improve on this generally low level of public feedback, Aurora uses external
consultants to assist in the ongoing development of the Asset Management Plan, policies
and processes.

cramain focussen lon optimisingahe dade n t
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2.1

2.2

Background and Objectives

Purpose

The purpose of this document i s to summari se
and practices to provide a systematic representation, ownership, governance and
management framework that ensures that Aurora:

1 sets service l evel s for Auror ads el ectric
community and regulatory requirements;

1 understands what network capacity, reliability and security of supply is required,
both now and in the future, and what issues drive these requirements;

f has robust and transparent processes in place for managing all phases of the
network life cycle;

1T has adequately considered the classes of ri
that Aurora has systematic processes in place to mitigate identified risks;

1 hasaneverii ncreasing knowledge of Aurorafs ass
and likely future behaviour.

f makes all decisions within systematic frameworks and guidelines.

Preparation of the Asset Management Plan in this format also assists in meeting the
requirements of Section 7 of the Electricity Distribution (Information Disclosure)
Requirements 2008.

Interaction between Plan Objectives and Other Corporate Goals, Business
Processes and Plans

Aurcorabs corporate strategi c reflestd daite mamMmp@eaméd st can
mission statement:

TO BE THE BGERMNGNERASTRUCTURAL BUSINESSINNEWZE AL ANDO

Aurora has four levels of corporate planning: a Strategic Plan, this 10-year Asset
Management Plan, a Six-Year Development Plan, and an annual budget. Interaction
between business processes and plans are detailed in Figure 2.1 overleaf.

Aurorab6s Strategic Pl anCompary and the key dbjaciévesvthats i o n
must be achieved if that vision is to be realised. The plan takes into account aspects such

as regulatory, customer, staff and shareholder constraints and expectations, and defines

and shapes the AMP.

Aurora maintains a Six-Year Development Plan, which details potential developments to
provide for anticipated load growth, improved security and reliability, and appropriate
asset renewal. It is confidential to Aurora. This is approved by the Board prior to setting
annual budgets. It contains more detail regarding capital works than the AMP, and is
used as the basis of the proposed capital works programme contained herein.
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This Asset Management Plan covers the period from 1 April 2009 to 31 March 2019, and
represents an evolution of the annual Asset Management Plans published for the Dunedin
network since 1993.

The Board approved this (2009 i 2019) Asset Management Plan on 1 April 2009.

External Factors

Stakeholders
Regulatory
Economic Activity
Corporate Strategy
Industry Protocols

Peer Performance
6 Year
: - —___| Development
: ! Plan
! 1
y : i
Aurora Mission [------ » Strategic Plan [~ : !
Statement i \ A
1
N Asset
Management
A
I Plan
1
Internal Factors !
1
A 4

Palicy, Process
Asset Condition Annual Budget
Risk Assessment
HR & Staffing

) C T |

I 1 }

: A 4 A 4

: Maintenance Capital Work /
! Work / Replacements
! Inspections

1

: | |

| 1 1

Lm e - = | 2 |

Figure 2.1 - Interaction Between Other Business Processes and Plans
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2.3

2.4

241

Period to Which Plan Relates
This plan relates to the 2009 - 2019 period.

The plan is subject to change without notice in the event of significant unanticipated
equipment failures, storm or disaster, or material changes in local loadings.

There is an obvious degree of uncertainty in any predictions of the future and, accordingly,
the AMP is uncertain.

Following the announcement of several unforeseen industrial closures in Dunedin, and a
falling off of customer initiated works coupled with a slump in international economic
activity, Aurora has attached the following certainties to the timeframes of the AMP.

. Residential and Large Commercial Intending
Timeframe . .
Commercial and Industrial Generators
Year 1 Certain Reasonably certain Reasonably certain

Years 2 and 3

Reasonably certain

Some certainty

Some certainty

Years 4to 10

Little if any certainty

Little if any certainty

Little if any certainty

Table 2.17 Loading Certainties

Stakeholder Interests

Stakeholders

Stakeholders are those parties with a direct interest in Aurora's network asset manage-
ment policies and practices. The exact nature of stakeholder interests are identified by
customer surveys, open requests for feedback, safety reviews, industry forums and other
means. The principal stakeholders and the nature of their interests are as summarised
follows:

Stakeholder Interest

Contractors who provide services to
Aurora

Contractual relationship
Safe working environment
Continuity of work

Electrical Contractors who work for
consumers and developers

New-connection policies
Maintenance and upgrade policies

Electricity Consumers Line charges
Network reliability/service quality
Optimisation of electrical losses

New-connection policies

Electricity Retailers, and embedded
generators

Line charges

Network reliability/service quality
Contractual arrangements
Optimisation of electrical losses

Employees Health and safety
Creative work environment

Career opportunities

Government Economic efficiency

Compliance with statutory requirements

Page 8
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Stakeholder Interest

Landowners with network facilities on Safety

their land Easement conditions

Access for maintenance/repair
Compensation for significant interference

Property developers New-connection policies
Timely network expansion

Shareholder Adequate, stable, and secure return on investment
Good corporate citizenship

Territorial authority Minimising of environmental impacts (RMA)
Local economic development

Control of assets in road reserve
Conversion of overhead to under-ground

NZ Transport Agency Control of assets in road reserve

Transpower Reliability of supply
Investment for growth

Table 2.27 Stakeholder Interests

This list is illustrative of the issues Aurora takes into account, but is not exhaustive.

Stakeholder interests are accommodated by considering the following aspects of asset
management:

9 Safety: Safety is given the top priority i Aurora will not compromise the safety of
c o nt r astaft oothespdblic.

1 Reliability/cost trade off: the network reliability targets are set as a reflection of
Auroraébdés understanding of customer needs.

9 Economic growth: Aurora will facilitate economic growth in the areas it serves by
providing an electrical distribution network, on an economic basis, to meet
consumersoneeds.

1 Environmental responsibility: where practicable, Aurora will enhance the environ-
ment it serves. Examples include:
0 undertaking under-grounding projects in partnership with local authorities;
0 paying particular attention to new zone substation designs;
o liaising with potentially affected parties associated with new works with the
aim of providing economic but visually inoffensive solutions.

1 Legislative compliance: Aurora will comply with New Zealand legislation.
In consideration and management of stakeholder conflict, Aurora will apply the criteria

explained above, in order of priority, with safety being the primary concern. The Aurora
Board will decide upon any issue of conflict between stakeholder interests.

2.4.2 Continuance of Supply

Under the provisions of Section 62 (Continuance of Supply) of the Electricity Act 1992,
Aurorab6s obligation t o prSectidn823)td dll pomts of supplyvi c e s
expires after 31 March 2013.

Page 9
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2.5

While Aurora recognises that some points of connection are, or may become,
uneconomic, it intends to continue maintaining supply to them beyond 2013 via cross-
subsidisation, conditional on an acceptable overall return on investment in the network
and whi l-gi dkihmg® yby ot hismotevidentwor k owner s

However, line businesses will be required to continue to supply electricity beyond
31 March 2013 if the Electricity (Continuance of Supply) Amendment Bill 296-1 (2008),
Government Bill is adopted.

Accountabilities and Responsibilities

Aurora has contracted asset management to DELTA under a performance-related
contract that was renewed for a further 10 years on 1 July 2007. Under this contract
DELTA is required to:

9 deliver annually specified network performance and customer service, subject to
significant financial penalty for non-performance;

9 deliver detailed development plans covering periods during and beyond the contract
period.

Figure 2.2 details the accountabilities and responsibilities for asset management within the
Aurora / DELTA contract.

1
Aurora 1 DELTA
1
1
AuroraBoard | m-r——%® CEO
1
1

1 1 I

______ o .
1 F~-—~—~—~"————-—=--=-- 1
1 1 1 1 1
1 1 1 | 1
1 v 1 v 1
1 1 1
1 Network Services 1 Engineering Services | 1
: Manager : Manager :
1 1 1 1
1 1 1 1 Contractors
1 . mmmmmm- ™
1 1 1
1 1
1 1
: Strategic AM & Operational AM :
1 System Control 1
1 1
1
1

- —— e — - Overall AM Responsibility @ - - >

Figure 2.2 - Asset Management Accountabilities and Responsibilities

Under the asset management contract with DELTA, the responsibility for the management
of the network is primarily through DELTAG £hief Executive and the day-to-day opera-
tional management is delegated to DELTA® &ngineering Services and Network Services
Managers, who together form the network management group within DELTA.
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2.6

The delegated financial levels are given in Table 2.2 below:

Budgeted Budgeted
Staff Level Expenses Capital Expenditure
Aurora Company Secretary $5,000,000 $250,000
DELTA Chief Executive $5,000,000 $250,000
DELTA Network Services Manager $3,000,000
DELTA Engineering Services Manager $1,000,000 $100,000

Table 2.3 7 Delegated Financial Authority Levels

The Engineering Services Managerd sresponsibilities include asset planning, asset
management including contractor and records management, and the capital expenditure
programme.

The Network Services Manager6d sesponsibilities include managi ng Aur or ads

with energy retailers and directly connected consumers, Transpower, embedded
generators, embedded network owners, use-of-system pricing policies, regulatory matters,
the billing of line charges and outage management.

DELTA has made use of external contractors and consultants for works associated with
the annual operational, maintenance, capital replacement and network development
programmes.

The Aurora Board receives both regular and special reports from DELTA, and meets
monthly to review a range of operational indicators and to consider strategic issues.
Regular reports include financial reporting, capital expenditure, energy and system
demands, outage summaries, and specific reports of all outages over 0.5 SAIDI minutes.

The capital programme is approved by the Board during the annual budgeting process.

DELTA advises that its Information Systems Strategic Plan was reviewed in 2007 and that
it has a broad range of strategic objectives in hand to ensure its continued excellence in
asset management, vis-a-vis its competitors.

While the information systems hardware and software belong to DELTA, the information
they contain belongs to Aurora and must be provided to any new asset manager retained
by Aurora when the current contract ends.

Details of Asset Management Systems and Processes

The asset management information systems are built around an ESRI geographic
information system, which interfaces with the corporate Oracle database and the following
suite of asset management tools:

1 Application-for-supply Management System: the process of negotiating and construct-
ing new connections is electronically managed from application to livening.

1 Maintenance Management System: storage and analysis of maintenance histories for
specific plant items and for asset classes allows optimisation of maintenance and
replacement at both class and item levels.
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1 Work Order Management System: the issue of work to, and inspection of work by,
contractors is managed electronically within the SAP accounting software.

1 Production of ODV summaries and analysis is integrated with the core records of plant
items.

I Outage Management System: planning and notification of outages and production of
interruption statistics.

9 Load Data: load data, (demand and total energy), is collected and analysed for growth
trend information.

While the core of these systems is generally a commercial product, enhancement and
development since separation of line and energy activities in 1993 has given DELTA a
significant strategic advantage over its competitors in the management of such utility
assets.

In June 1995, Aurora (then named Dunedin Electricity Limited) achieved I1SO certification
for its Asset Management Quality System. Successive audits by the Telarc registration
authority have seen that ISO certification maintained by DELTA. The data stored in these
systems is regularly analysed to determine economic ways of maintaining system
reliability (SAIDI) at the least cost to the consumer.

Section 3 details deficiencies in asset information (mainly dates) for each of the asset
categories described. These deficiencies are being incrementally addressed as this
becomes the economic course of action. Date data is not considered to be as important
as condition data. Missing date data relates to old equipment with corresponding low
residual value. As such, the benefits to be gained by improving date data for its own sake
are minimal and are not actively pursued unless there is a perceived economic case to do
so. Efforts to improve the quality of condition data, particularly for poles, will take a higher
priority than the improvement of date data.
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3 Assets Covered

3.1 High Level Description

3.1.1 Areas Covered

The network assets consist of two geographically separate networks in Dunedin and
Central Otago as shown in Figure 3.1 below.

1 The geographically smaller network is the electricity network that supplies 52,823
consumers in the urban areas of Dunedin, Mosgiel, and the inner reaches of the Taieri
Plains. The Dunedin area is supplied from two Grid Exit Points (GXPs), between which
Aurora has significant interconnection at 6.6 kV and 11 kV.

1 The network in Central Otago, which stretches from Raes Junction in the south to
Lakes Wakatipu and Wanaka in the north-west, and St Bathans and Makarora in the
north-east, supplies 26,915 consumers. The Central region is characterised by its
separate river valley areas, mandating a radial network supplied from three transmis-
sion GXPs. Aurora has no high voltage interconnections between the Central GXPs.

A small embedded network, connected to The Power Company network, was installed in
Te Anau in 2005.
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Figure 3.1 1 Aurora Network
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3.1.2

3.1.3

Large Consumers

The largest consumer that has a significant impact on network operations is the University
of Otago with a peak load of 5MW.

Load Characteristics

The load in all areas is dominated by residential and commercial load; ie the industrial
load with its characteristic flicker and poor power factor, while potentially significant at HV
feeder level is not significant at zone sub or GXP level. All GXP areas have their peak
demand in winter. The daily peak loads for 2007, which were larger than the 2008 peak
loads, for each GXP are shown in Figure 3.2.
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Figure 3.2 - Graph of Grid Exit Point Daily Load Peaks (2007)

The Frankton and Cromwell GXP peak loads usually occur during the July school
holidays, due to the influx of skiers into the area, which drives three components of
demand 1 ski field load, normally vacant holiday houses are occupied, and hotels, motels
and c a f @xpesience higher occupancy. There has been significant growth in summer
irrigation load on the Cromwell GXP where the Queensberry zone substation has a
summer peak; however, the Cromwell GXP peak is not expected to shift from winter within
the planning period.

The Clyde GXP serves Alexandra, Roxburgh, and surrounding areas, with load also
peaking in winter. In some areas supplied from Clyde (such as Omakau, Roxburgh and
Ettrick), frost-fighting pumps put a large demand on the system for a short time during
September and October.

Dunedin peak loads are very weather dependent and, generally, occur during a snowfall
event in the city which can be anytime from May to September. A peak load event is
unlikely to occur during school holidays or at a weekend. The Dunedin load has a larger
variation between weekend and week day loads than that observed in Central i due to a
higher proportion of industrial and commercial load.
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3.1.4 2008 Load Data
The key load and embedded generation statistics for the 2008 calendar year are
presented in Table 3.1.
Halfway South
GXP Clyde | Cromwell | Frankton Bush Dunedin Total
2008 peak MW including embedded | ¢ 28.0 48.0 124.0 705 | 286.9
generatlon
2008 energy transported GWh 82.8 129.0 214.3 595.8 316.2 1338.1
Total number of ICPs 6,570 9,850 11,090 36,370 16,620 | 80,500
Off take n-1 capacity (24 hour winter
post contingency ) MVA 21 35 88 112 81
Table 3.1 - GXP Load and Capacity Summary
3.2 Network Configuration

The Aurora network is supplied from five Transpower GXPs as detailed above. The
significant distributed generation that exports to the Aurora networks, at each GXP is

detailed in Table 3.2.

Connection Installed Generation
GXP Embedded Generation Voltage Capacity
kV MVA
Halfway Bush Waipori 33 44
Ravensdown Fertiliser 6.6 2.8
South Dunedin None
Frankton Glenorchy 11 0.5
Wye Creek 33 1.3
Cromwell Roaring Meg 33 4.3
Clyde Fraser 33 2.5
Teviot 33 14.8
Total 70.2

Table 3.2 - Schedule of Embedded Generation

Various small scale generation projects are being connected by others. These have little
effect on the network.
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3.3

3.3.1

Subtransmission (66kV and 33kV)

Dunedin Area

The Dunedin network area is supplied from the Halfway Bush and South Dunedin GXPs.
There are 19 33kV breakers at Halfway Bush and 11 at South Dunedin (one spare). The
main Dunedin urban area is supplied by transformer-feeder zone substations, with each
substation having two 33/6.6kV transformers. The North East Valley zone substation is
teed off the Port Chalmers zone substation 33kV circuits. The Taieri Plain area, including
Mosgiel, is served by four zone substations which are supplied from the three parallel 33kV
lines between the Halfway Bush GXP and TrustPo we r 6 s Méwdr gcbemé. An over-
view of the network is shown in Figure 3.3 and zone substation details are in Table 3.3.

Figure 3.3 - Dunedin Subtransmission Network
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