
 

 
 
 

 

 
 
 
 

AURORA ENERGY LTD 
 
 

Asset Management Plan 
Number 18 

 
April 2011 ï March 2021 

 
 
 

 
Prepared for Aurora Energy Ltd  
by DELTA Utility Services Ltd 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Date approved by Aurora Board: 30 March 2011 



Aurora Energy Asset Management Plan 2011 - 2021 

 
Page i 

TABLE OF CONTENTS 

1 Summary .......................................................................................................................................... 1 

1.1 Purpose ......................................................................................................................1 

1.2 Background and Objectives ........................................................................................1 

1.3 Assets Covered ...........................................................................................................1 

1.4 Service Levels.............................................................................................................2 

1.5 Network Development Plans .......................................................................................2 

1.6 Lifecycle Asset Management Planning ........................................................................2 

1.7 Risk Management .......................................................................................................3 

1.8 Evaluation of Performance ..........................................................................................3 

1.9 Stakeholder Consultation ............................................................................................4 

2 Background and Objectives........................................................................................................... 5 

2.1 Purpose ......................................................................................................................5 

2.2 Interaction between Plan Objectives and Other Corporate Goals, Business 
Processes and Plans ..................................................................................................5 

2.3 Period to Which Plan Relates ......................................................................................7 

2.4 Stakeholder Interests ..................................................................................................7 

2.5 Accountabilities and Responsibilities ...........................................................................9 

2.6 Details of Asset Management Systems and Processes .............................................11 

3 Assets Covered ............................................................................................................................. 13 

3.1 High Level Description ..............................................................................................13 

3.2 Distributed Generation ..............................................................................................15 

3.3 Subtransmission (66 kV and 33 kV) ..........................................................................16 

3.4 HV Distribution (11 kV and 6.6 kV) ............................................................................21 

3.5 Distribution Substations (11/0.4 kV and 6.6/0.4 kV)...................................................23 

3.6 LV Distribution (0.4 kV) .............................................................................................24 

3.7 Secondary Assets .....................................................................................................24 

3.8 Asset Details by Category .........................................................................................25 

3.9 Justification for Assets ..............................................................................................37 

4 Service Levels ............................................................................................................................... 39 

4.1 Customer Oriented Performance Levels ...................................................................39 

4.2 Network Reliability ....................................................................................................41 

4.3 Primary Customer Service Level Targets ..................................................................42 

4.4 Secondary Customer Service Level Targets .............................................................44 

4.5 Tertiary Customer Service Levels .............................................................................47 

4.6 Regulatory Service Levels.........................................................................................48 



Aurora Energy Asset Management Plan 2011 - 2021 

 
Page ii 

4.7 Service Levels for Other Stakeholders ......................................................................49 

4.8 Justifying Service Levels ...........................................................................................51 

5 Network Development................................................................................................................... 52 

5.1 Introduction ...............................................................................................................52 

5.2 Distributed Generation Policy ....................................................................................54 

5.3 Non-Network Solutions .............................................................................................54 

5.4 Planning Process ......................................................................................................55 

5.5 Planning Criteria .......................................................................................................56 

5.6 Demand Forecasting Methodology............................................................................58 

5.7 Project Prioritisation Methodology .............................................................................58 

5.8 Equipment Ratings ....................................................................................................59 

5.9 Grid Exit Points .........................................................................................................60 

5.10 Subtransmission .......................................................................................................66 

5.11 Zone Substations ......................................................................................................79 

5.12 HV Feeders ...............................................................................................................91 

5.13 Distribution Substations ............................................................................................95 

5.14 Reliability and Risk Mitigation Projects ......................................................................95 

5.15 Overhead to Underground Conversion Projects ........................................................97 

5.16 New Customer Connections......................................................................................98 

6 Lifecycle Asset Management Planning for Maintenance and Renewal .................................. 99 

6.1 Maintenance Planning Criteria and Assumptions ......................................................99 

6.2 Routine and Preventative Inspection and Maintenance ........................................... 100 

6.3 Asset Renewal and Refurbishment Policies ............................................................ 104 

6.4 Maintenance and Refurbishment Programmes ....................................................... 105 

6.5 Capital Replacement Projects ................................................................................. 107 

7 Risk Policies, Assessment, and Mitigation .............................................................................. 115 

7.1 Methods, Details and Conclusions of Risk Analysis ................................................ 115 

7.2 Details of Emergency Response and Contingency Plans ........................................ 120 

8 Performance Measurement, Evaluation and Improvement .................................................... 122 

8.1 Review of Network Service Level Performance ....................................................... 122 

8.2 Review of Financial Performance ............................................................................ 123 

8.3 Gap Analysis and Identification of Improvement Initiatives ...................................... 125 

8.4 Smart Grids and New Technologies ........................................................................ 126 

 



Aurora Energy Asset Management Plan 2011 - 2021 

 
Page iii 

 
 
 
 
 
 

F O R E W O R D 
 
 

This is the eighteenth network Asset Management Plan for the distribution networks owned by 
Aurora Energy Ltd, and covers the 10 year period from 1 April 2011. 
 
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. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DD  II  SS  CC  LL  AA  II  MM  EE  RR  
 
 

 

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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1 Summary 

1.1 Purpose 

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

1.2 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. 

1.3 Assets Covered 

The network assets consist of two geographically separate networks. The Dunedin 
network supplies 53,561 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 28,611 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 2010 ODV data which is detailed below. 
 

Asset Category Quantity RC % by $ 

Subtransmission 591km $49,901,590 9% 

Zone substations 36 $107,620,602 19% 

HV cables 829 km $90,184,231 16% 

HV lines 2346 km $75,163,603 13% 

Distribution transformers 6,585 $64,508,596 12% 

Distribution switchgear   $38,528,109 7% 

Distribution substations 6,482 $14,714,718 3% 

LV distribution 1,827 km $93,263,487 17% 

Service connections
1
   95,469 $16,824,683 3% 

Street lighting distribution 204 km $6,744,607 1% 

System control   $2,007,272 < 1% 

Sundry   $562,593 < 1% 

Total   $560,024,091 100% 

Table 1-1 ï Types and Quantities of Assets  
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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 86 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 1-2 ï Service Level Objectives  

 
Auroraôs primary service level focus is the System Average Interruption Duration Index 
(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: 
 

Financial Year 11/12 12/13 13/14 14/15 15/16 16/17 17/18 18/19 19/20 20/21 

Total 23,600 18,800 26,380 27,280 30,490 21,700 21,950 27,110 28,310 27,600 

Table 1-3 ï Capital Expenditure ($000)  

1.6 Lifecycle Asset Management Planning 

Auroraôs maintenance strategy is based on continual monitoring of asset condition and 
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. 
 

                                                
§ For Retailers using the standard Use-of-System Agreement dated July 2005. 
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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 11/12 12/13 13/14 14/15 15/16 16/17 17/18 18/19 19/20 20/21 

Total 9,120 9,350 9,580 9,810 10,050 10,300 10,550 10,820 11,070 11,360 

Table 1-4 ï 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 DELTAôs Asset 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 remains as a potential industry wide concern.  

1.8 Evaluation of Performance 

The diagram below compares the performance achieved by Auroraôs network with that 
achieved by other large Electricity Lines Businesses (ELBs) in the year to 31 March 2010. 
 
When judged on the combination of low price (average distribution charge/kWh delivered) 
and high quality (low SAIDI)1, the Aurora network, shown as the shaded triangle in Figure 

1.1 below, was in the óbest-performer quartileô of New Zealandôs 29 large ELBs. 
 
This analysis provides a great degree of confidence that Auroraôs performance is 
satisfactory.  

                                                
1
 SAIDI = System Average Interruption Duration Index (minutes). 
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Figure 1.1 ï Price -Quality Matrix  

1.9 Stakeholder Consultation 

Auroraôs process for continual improvement will remain focussed on optimising the trade-
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 http://www.auroraenergy.co.nz/contactus.php 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. 
 
 
 

http://www.auroraenergy.co.nz/contactus.php
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2 Background and Objectives 

2.1 Purpose 

The purpose of this document is to summarise Auroraôs asset management methodology 
and practices to provide a systematic representation, ownership, governance and 
management framework that ensures that Aurora: 

¶ sets service levels for Auroraôs electricity networks that will meet consumer, 
community and regulatory requirements; 

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

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

¶ has adequately considered the classes of risk Auroraôs network business faces, and 
that Aurora has systematic processes in place to mitigate identified risks; 

¶ has an ever-increasing knowledge of Auroraôs asset locations, ages, conditions, 
and likely future behaviour; 

¶ 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. 

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

Auroraôs corporate strategic asset management drivers reflect the companyôs corporate 
mission statement: 
 
ñTO BE THE BEST PERFORMING INFRASTRUCTURAL BUSINESS IN NEW ZEALANDò 

 
Aurora has four levels of corporate planning: a Strategic Plan, this 10-year Asset 
Management Plan, an internal Development Plan, and an annual budget.  Interaction 
between business processes and plans are detailed in Figure 2.1 overleaf. 
 
Auroraôs Strategic Plan sets out the vision of the Company and the key objectives that 
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. 
 
Auroraôs Development Plan, 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.  The AMP is, in effect, the summary document 
that encompasses both maintenance and capital projects. 
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This Asset Management Plan covers the period from 1 April 2011 to 31 March 2021, and 
represents an evolution of the annual Asset Management Plans published for the Dunedin 
network since 1993.  
 
The Board approved this (2011 ï 2021) Asset Management Plan on 30 March 2011. 
 

 

Figure 2.1 ï Interaction Between Other Business Processes and Plans  

 

Strategic Plan 

Asset 
Management 

Plan 

Development 

Plan  

Annual Budget 

Aurora Mission 

Statement 

External Factors 
 
Stakeholders 
Regulatory 
Economic Activity 
Corporate Strategy 
Industry Protocols 
Peer Performance 

Internal Factors 
 
Policy, Process 
Asset Condition 
Risk Assessment 

HR & Staffing 

Maintenance 
Work / 

Inspections 

Capital Work / 

Replacements 



Aurora Energy Asset Management Plan 2011 - 2021 

 
Page 7 

2.3 Period to Which Plan Relates 

This plan relates to the 2011 - 2021 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 continuation of the falling off of customer initiated works in the Central area 
coupled with a slump in international economic activity, Aurora has attached the following 
certainties to the timeframes of the AMP. 
 

Timeframe 
Residential and 

Commercial 
Large Commercial 

and Industrial 
Intending 

Generators 

Year 1 Certain Reasonably certain Reasonably certain 

Years 2 and 3 Some Certainty Some certainty Some certainty 

Years 4 to 10 Little if any certainty Little if any certainty Little if any certainty 

Table 2-1 ï Loading Certainties  

2.4 Stakeholder Interests 

2.4.1 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 
How Stakeholder Interests are 

Identified 

Contractors who provide 
services to Aurora 

Contractual relationship 

Safe working environment 

Continuity of work 

Contractual requirements 

 

Electrical Contractors who 
work for consumers and 
developers 

New-connection policies 

Maintenance and upgrade 
policies 

Contractual requirements 

Quality documentation feedback 

Electricity Consumers Line charges  

Network reliability/service quality 

Optimisation of electrical losses 

New-connection policies 

Consumer satisfaction surveys 

Direct liaison re issues such as 
no power, trees etc. 

Safety advertising 

Electricity Retailers, and 
distributed generators 

Line charges  

Network reliability/service quality 

Contractual arrangements 

Optimisation of electrical losses 

Use-of-System Agreements 
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Stakeholder Interest 
How Stakeholder Interests are 

Identified 

Employees of DELTA 
(main Contractor) 

Health and safety 

Creative work environment 

Career opportunities 

Internal communications 

Government Economic efficiency  

Compliance with statutory 
requirements 

Submissions 

Relationship meetings 

Landowners with network 
facilities on their land 

Safety  
Easement conditions  
Access for maintenance/repair 
Compensation for significant 
interference 

Direct communication and 
consultation 

Property developers New-connection policies 
Timely network expansion 

Direct communication 

Shareholder Adequate, stable, and secure 
return on investment 

Good corporate citizenship 

Board Meetings 

Territorial authority Minimising of environmental 
impacts (RMA) 

Local economic development 

Control of assets in road reserve 

Conversion of overhead to 
under-ground 

Direct communication 

Submissions 

RMA Applications 

NZ Transport Agency Control of assets in road reserve 

Safety issues such as hedges 
on Aurora-owned land 

Direct communication 

Transpower Reliability of supply 

Investment for growth 

Direct communication re planning 

System operator communication  

Media News, background information Direct communication 

Table 2-2 ï 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: 

¶ Safety: safety is given the top priority ï Aurora will not compromise the safety of 
contractorsô staff or the public. 

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

¶ Economic growth: Aurora will facilitate economic growth in the areas it serves by 
providing an electrical distribution network, on an economic basis, to meet 
consumersô needs. 
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¶ Environmental responsibility: where practicable, Aurora will enhance the environ-
ment it serves.  Examples include: 

o undertaking under-grounding projects in partnership with local authorities; 

o 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 that aim to meet 
the needs of all parties.   

¶ 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, 
Auroraôs obligation to provide lines services (subject to Section 62.3) to all points of supply 
expires after 31 March 2013. 
 
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 while ócherry-pickingô by other network owners is not evident. 
 
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. 

2.5 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: 

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

¶ 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.  
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Figure 2.2 ï Asset Management Accountabilities and Responsibilities  
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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.  
Specific risk issues are considered by the Boardôs Audit Committee. 
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asset management. 

Aurora Board 

Aurora 

CEO 

DELTA 

Network Services 

Manager 

Engineering Services 

Manager 

Contractors 

Strategic AM & 

System Control 

Operational AM 

Overall AM Responsibility 

GM Asset Management 

CEO 



Aurora Energy Asset Management Plan 2011 - 2021 

 
Page 11 

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. 

2.6 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: 

¶ Application-for-supply Management System: the process of negotiating and construct-
ing new connections is electronically managed from application to livening.  The 
information is fed into the Gentrack database which is audited annually by external 
auditors. 

¶ 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.   

¶ Work Order Management System: The issue of work to and inspection of work by, 
contractors is managed electronically within the SAP accounting software. 

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

¶ Outage Management System: planning and notification of outages and production of 
interruption statistics.  This is audited annually by external auditors. 

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

 
In June 1995, Auroraôs (then named Dunedin Electricity Limited) Asset Management 
Quality System achieved ISO certification. 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 reliabil-
ity (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 (which remains 
the highest priority project); continue to take a higher priority rather than the improvement 
of date data of all asset classes. 
 
Data anomalies within the GIS, such as wrong transformer configurations, are being 
identified and rectified on an ongoing basis. This will improve the speed of ODV prepara-
tion.  This process is expected to take several years to complete.   
 
Figure 2.3 below summarises the asset management processes as described above. 
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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. 

¶ The geographically smaller network is the electricity network that supplies 53,407 
ICPs, as at March 2010, 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.  

¶ 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 28,108 ICPs.  The Central region is characterised by its separate 
river valley areas, mandating a radial network supplied from three transmission 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. 
 

 

Figure 3.1 ï Aurora Network  
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3.1.2 Large Consumers 

The largest consumer within the Dunedin network that has a significant impact on network 
operations is the University of Otago with a peak load of 5 MW.  In Central Otago, the 
consumers that have the most significant effects on the networks are the skifields (ie 
Coronet 4.4 MW). 

3.1.3 Load Characteristics 

The load in all areas is dominated by residential and commercial load. All GXP areas have 
their peak demand in winter. The daily peak loads for 2009, for each GXP are shown in 
Figure 3.2 (2009 loads are shown as they are higher in the winter than 2010 loads due to 
the fact that the 2010 winter was milder than average). 
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Figure 3.2 ï Graph of G rid Exit Point Daily Load Peaks ( 2009) 
 
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 ï ski field load, normally vacant holiday houses are occupied, and hotels, motels 
and caf®ôs experience 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 ï due to a 
higher proportion of industrial and commercial load.  
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3.1.4 2010 Load Data   

The key load and distributed generation statistics for the 2010 calendar year are 
presented in Table 3-1. 

 

GXP Clyde Cromwell Frankton 
Halfway 

Bush 
South 

Dunedin 
Total 

2010 peak MW including distributed 
generation 

16.4 31.4 50.1 121.3 71.7  

2010 energy transported GWh 83.4 137.4 218.4 571.5 311.9 1322.6 

Total number of ICPs  6,660 10,365 11,586 36,778 16,783 82,172 

Off take n-1 capacity (24 hour  winter 
post contingency ) MVA 

27 40.9 80 112 81  

Table 3-1 ï GXP Load and Capacity Summary  

3.2 Distributed Generation 

Aurora has a total of 91.7 MW of distributed generation connected to its networks; 81.2 
MW is generation stations dedicated to exporting energy, as shown in Table 3-2. Further 
increases to the wind generation capacity will occur in 2011 ï 12. 
 
10.5 MW is associated with consumer installations and is connected behind load.  Most is 
diesel powered with the primary purpose of providing a standby supply, but can be 
operated in parallel with the Aurora network to reduce congestion period demand.  Aurora 
owns a mobile 500 kW diesel generator which has been used for capital deferment in the 
Cardrona Valley.  There is a small quantity of consumer photovoltaic (PV) generation and 
a single small wind generator.  See Table 3-3 for summarised data on this generation. 
 

Generator Name GXP Owner 
Energy 
Source 

Rated kW 

Fraser  Clyde Pioneer Hydro  2,400 

Michelle  Clyde Pioneer Hydro  1,600 

Teviot Bridge # 4 Clyde Pioneer Hydro  1,125 

George  Clyde Pioneer Hydro  800 

Ellis # 5  Clyde Pioneer Hydro  3,400 

Ellis # 6  Clyde Pioneer Hydro  3,400 

Horseshoe Bend Hydro Clyde Pioneer Hydro  4,100 

Horseshoe Bend WT1 Clyde Pioneer Wind  750 

Horseshoe Bend WT2 Clyde Pioneer Wind  750 

Horseshoe Bend WT3 Clyde Pioneer Wind  750 

Kowhai Clyde Pioneer Hydro  2,000 

Talla Burn Clyde Talla Burn Hydro 2,150 

Upper Meg # 2 Cromwell Pioneer Hydro  750 

Lower Meg # 3  Cromwell Pioneer Hydro  2,000 

Lower Meg # 4  Cromwell Pioneer Hydro  800 

Glenorchy Oxburn Frankton Pioneer Hydro  408 

Wye Creek  Frankton Pioneer Hydro  800 

Waipori 2A No.2 Halfway Bush TrustPower Hydro  18,000 

Waipori 2A No.3 Halfway Bush TrustPower Hydro  18,000 
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Generator Name GXP Owner 
Energy 
Source 

Rated kW 

Waipori 1A Halfway Bush TrustPower Hydro  11,000 

Deep Stream 1 Halfway Bush TrustPower Hydro  3,100 

Deep Stream 2 Halfway Bush TrustPower Hydro  3,100 

Table 3-2 ï Schedule of Distribut ed Generation  Dedicated to Export  

 

Energy Source Count Total kW 

Diesel 16  8,405 

PV   8  25.5 

Wind   1  2.4 

Process Heat   1  2,240 

Table 3-3 ï Summary of Distributed  Generation  Behind Consumer Load  

3.3 Subtransmission (66 kV and 33 kV) 

3.3.1 Dunedin Area 

The Dunedin network area is supplied from the Halfway Bush and South Dunedin GXPs. 
There are 19 33 kV feeder outlets 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 33/6.6 kV transformers. The North East Valley zone substation 
is teed off the Port Chalmers zone substation 33 kV circuits. The Taieri Plain area, includ-
ing Mosgiel, is served by four zone substations which are supplied from the three parallel 
33 kV lines between the Halfway Bush GXP and TrustPowerôs Waipori power scheme.  An 
overview of the network is shown in Figure 3.3 and zone substation details are in Table 3-4.  
 

 

Figure 3.3 ï Dunedin Sub transmission Network  
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Grid Exit 
Point 

Zone Substation 
Transformer 

Capacity MVA 
Subtransmission 

n-1 

Security 

Halfway 
Bush 

Berwick 3 Selectable to any of the three Taieri 33 kV 
subtransmission lines 

N 

East Taieri 12/24 + 12/24 Two 33 kV oil cables via Mosgiel and Taieri 
subtransmission circuits 

Y 

Green Island 15 +15 Two 33 kV lines from HWB GXP Y 

Halfway Bush 15 +15 Two PLYS cables from HWB GXP Y 

Kaikorai Valley 24 +24 Two PLYS cables from HWB GXP Y 

Mosgiel 10 +10 Selectable to any of the three Taieri 33 kV 
subtransmission lines 

Y 

Neville Street 15 +15 Two gas cable from HWB GXP plus a tie 
cable to Ward Street 

Y 

North East Valley 9/18 + 12/18 Two 33 kV line and cable circuits  teed off 
Port Chalmers lines 

Y 

Outram 3 +3 Selectable to any of the three Taieri 33 kV 
subtransmission lines 

Y 

Port Chalmers 7.5 +7.5 Two 33 kV lines from HWB GXP Y 

Smith Street 15 +15 Two 33 kV gas cables from HWB GXP Y 

Ward Street 15 + 15 Two 33 kV gas cables from HWB GXP plus 
a tie cable to Neville Street 

Y 

Willowbank 15 +15 Two 33 kV gas cables from HWB GXP Y 

South 
Dunedin 

Andersons Bay 15 +15 Two 33 kV gas cables from Sth Dn GXP Y 

Corstorphine 12/24 +12/24 Two 33 kV oil cables from Sth Dn GXP Y 

North City 14/28 + 14/28 Two 33 kV oil cables from Sth Dn GXP Y 

South City 9/18 + 9/18 Two 33 kV oil cables from Sth Dn GXP Y 

St Kilda 12/24 +12/24 Two 33 kV oil cables form Sth Dn GXP Y 

Table 3-4 ï Zone Substations in the Dunedin Area  

3.3.2 Frankton Area 

The Frankton area is supplied via seven 33 kV feeder outlets from the Frankton GXP.  
Two circuits supply the Wakatipu Basin via a ring, and there are three parallel lines from 
Frankton to Queenstown.  A further two circuits supply the Frankton zone substation.  A 
tee off the Wakatipu Basin ring supplies the Remarkables ski field and the Wye Creek 
generating station. An overview of the network is shown in Figure 3.4 and zone substation 
details are in Table 3-5.  
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Figure 3.4 ï Frankton Sub transmission Network  

 

Substation 
Transformer 

MVA 
Subtransmission Configuration 

n-1 
Security 

Arrowtown 5 + 5 Supplied from Wakatipu Basin 33 kV ring Y 

Dalefield 3 Supplied from Wakatipu Basin 33 kV ring N 

Queenstown 10/20 + 10/20 Three 33 kV lines from Frankton GXP Y 

Commonage 15/17 + 15/17 Two 33 kV lines from Frankton GXP Y 

Fernhill 10 + 10 Two 33 kV cables from Queenstown Y 

Frankton 7.5/10+7.5/15 One 33 kV cable and one 33 kV line from  
Frankton GXP 

Y 

Remarkables 1 Tee off from Wakatipu Basin 33 kV ring N 

Coronet Peak 5 Tee off from Wakatipu Basin 33 kV ring N 

Table 3-5 ï Zone Substations in  the Frankton Area  

3.3.3 Cromwell Area 

The Cromwell area is supplied via four 33 kV feeder outlets at the Cromwell GXP. Two of 
the circuits supply two Aurora-owned, 33/66 kV, 30 MVA, auto transformers, adjacent to 
the GXP, which supply the Wanaka area via two parallel 66 kV transmission lines. The 
other two circuits supply the Cromwell zone substation, and provide a connection to the 
Roaring Meg generation. The transformers at Wanaka are three winding, 66/33/11 kV 
units, with the 33 kV windings supplying the Maungawera zone substation. An overview of 
the network is shown in Figure 3.5 and zone substation details are in Table 3-6. 
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Figure 3.5 ï Cromwell Sub transmission Network  

 

Substation 
Transformer 

MVA 
Subtransmission Configuration 

n-1 
Security 

Cromwell 7.5 + 5/10 One 33 kV line and one cable from Cromwell GXP Y 

Queensberry 3 Tee from either Wanaka to Cromwell 66 kV lines N 

Wanaka 30 + 30 Two 66 kV lines from Cromwell GXP with isolated 
sections of 66 kV cable 

Y 

Maungawera 3 Single 33 kV line from Wanaka N 

Table 3-6 ï Zone Substations in the Cromwell Area  

3.3.4 Clyde Area 

The Clyde area is supplied via two 33 kV feeder outlets at the Clyde GXP. These circuits 
supply Alexandra via a parallel pair of overhead lines. A significant amount of the Clyde 
area load is supplied from the Teviot, Horseshoe Bend and Fraser generation stations. 
There are two parallel 33 kV lines between Alexandra and Roxburgh that deliver genera-
tion output to Alexandra from the south. Omakau, to the north-east of Alexandra, and 
Ettrick, to the south of Roxburgh, are each supplied by a single 33 kV line.  An overview of 
the network is shown in Figure 3.6 and zone substation details are in Table 3-7. 
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Figure 3.6 ï Clyde Area Sub transmission  

 

Zone Substation 
Transformer 

MVA 
Subtransmission Configuration 

n-1 
Security 

Ettrick 3 Single 33 kV line from Roxburgh N 

Roxburgh 1.5 + 1.5 Via two 33 kV lines from Alexandra Y 

Alexandra 15 +15 Two 33 kV lines to Clyde GXP Y 

Omakau 3 Single 33 kV line from Alexandra N 

Earnscleugh 2 Tee off Alexandra to Clyde No. 1 33 kV line N 

Clyde/Earnscleugh 2 + 4 Tee off Alexandra to Clyde No. 2 33 kV line N 

Table 3-7 ï Zone Substations  in the Clyde Area  
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3.4 HV Distribution (11 kV and 6.6 kV) 

All HV mains are owned by Aurora, except where consumers specifically retain ownership. 

3.4.1 Dunedin Area 

HV distribution in the Dunedin area is via 182 HV feeders. Four zone substations; 
Berwick, Mosgiel, East Taieri, and Outram, have 11 kV feeders and the remaining four-
teen have 6.6 kV feeders. The HV distribution voltage by location is shown in Figure 3.7 
and the quantities by voltage are shown in Table 3-8. All new transformers installed are 
dual ratio 11/6.6 kV to facilitate eventual conversion to 11 kV.  All feeders are radial with a 
high degree of meshing in the metro areas, except for the supplies to Otago University 
and the Hillside Workshops which have dedicated paralleled feeders. HV cable insulation 
in the Dunedin area is predominately PILC (87%) with the remainder being either XLPE 
(6%) or unknown (7%).  For many years, all new cable has been rated for 11 kV opera-
tions even when it operates at 6.6 kV.   Note that for this, and other assets described 
below, there is no plan to resolve unknown date data as there is no economic case to do 
so.   

 

 

Figure 3.7 - Dunedin HV Distribution by Voltage  

 

Voltage Km % Overhead % Underground 

11 kV 336 83% 17% 

6.6 kV 702 66% 34% 

Total 1,038 72% 28% 

Table 3-8 - Dunedin HV Distribution Quantities  

 
There is an additional 9 km of 11 kV SWER that supplies the north western extremity of the 
Dunedin HV network. 


