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F O R E W O R D 
 
 

This is the nineteenth network Asset Management Plan for the distribution networks owned by 
Aurora Energy Ltd, and covers the 10-year period from 1 April 2012. 
 
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. 

 

 
 



Aurora Energy Asset Management Plan 2012 - 2022 

 

Page 1 

1 Summary  

1.1 Purpose 

This section provides a summary of the information contained within the Asset 
Management Plan (AMP) for Aurora Energy Limited (Aurora) and specifically highlights 
the information that Aurora considers significant. 

1.2 Background and Objectives 

The key objectives of Auroraôs activity is to ensure that the supply and distribution of 
electricity is secure, reliable and affordable, service levels are met and maintained, service 
delivery is safe and investment is financially sustainable over the short, medium and long-
term. 
 
Aurora has contracted asset management to Delta under a performance-related contract. 
Under this contract Delta is required to meet the above objectives by delivering on specific 
targets for network performance and customer service, as well as the provision of detailed 
development plans covering periods during and beyond the contract period. 
 
This AMP describes the asset management policies, objectives, strategies, plans and 
systems adopted by Aurora for its electricity distribution networks; and has been prepared 
in accordance with industry rules and regulations. 
 
Overall, the AMP demonstrates an integrated framework for asset management which 
ensures that Auroraôs asset management needs are addressed through ensuring a robust 
approach to asset management processes, practices and subsequent service delivery.   
 

1.3 Assets Covered 

Auroraôs network assets consist of two geographically separate networks - Dunedin and 
Central Otago, with electricity being delivered to over 82,000 consumers.  The Dunedin 
network is supplied from two Grid Exit Points (GXPôs), being South Dunedin and Halfway 
Bush.  The Central network is supplied from three GXPôs being Frankton, Clyde and 
Cromwell. 
 
The network assets comprise the types and quantities summarised in Table 1-1, located 
generally as shown in Figure 3-1.  The value of Auroraôs assets by category (based on the 
information provided for the Electricity Distribution (Information Disclosure) Requirements) 
is presented below.  Information on quantities and their general condition is detailed 
further in Section 3.   
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Asset Category RC % by $ 

Subtransmission $55,453,878 9% 

Zone substations $98,596,582 16% 

Distribution and LV lines $135,762,972 22% 

Distribution and LV cables $186,159,307 30% 

Distribution substations and transformers $94,270,474  8% 

Distribution switchgear $52,184,629   8% 

Other  $5,624,154 1% 

Total (rounded) $628,052,000 100% 

Table 1-1 ï Types and Quantities of Assets  

1.4 Service Levels 

Service level objectives are summarised in Table 1-2 below.  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 have identified they 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). 
 

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 ïService Level Objectives  

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 is summarised in Table 1-3 below.  

                                                
§ For Retailers using the standard Use-of-System Agreement dated July 2005. 
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Financial Year 12/13 13/14 14/15 15/16 16/17 17/18 18/19 19/20 20/21 21/22 

Total 27,890 22,479 25,426 22,074 19,290 18,030 22,635 21,290 27,445 17,361 

Table 1-3 ïCapital Expenditure ($000)  

This expenditure is based on financial year 1 July - 30 June (and does not include carry-
overs from 2011/12 for the 2012/13 total). 

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. 
 
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 Section 6 is summarised in Table 1-4 below:  

Financial Year 12/13 13/14 14/15 15/16 16/17 17/18 18/19 19/20 20/21 21/22 

Total 9,350 9,580 9,810 10,050 10,300 10,550 10,911 11,070 11,360 11,660 

Table 1-4 ïTotal Maintenance Expenditure ($000)  

1.7 Risk Management and Business Continuity 

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). 

 
The main risks currently associated with Auroraôs assets are asset protection, customer 
service, natural disaster, employment, environmental protection, financial management, 
information systems, and legal compliance. The risk of insufficient competent human 
resource to complete capital works in a timely manner remains as a potential industry 
wide concern.  
 
Procedures contained in Deltaôs Asset Management Quality System detail operational and 
planning policies and guidelines for dealing with each of these risk management areas. 

In 2010, new safety regulations came into force which introduced new standards for public 
safety management systems to prevent harm to people and property from electricity and 
gas supply systems.  In response to this Delta, on behalf of Aurora, has developed and 
implemented a Public Safety Management System.  Further detail regarding this is 
provided in Section 7. 
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Delta has recently undertaken a review of its risk management philosophy, framework and 
approach as part of a Risk and Business Continuity Project based on the AS/NZ ISO 
31000:2009 Risk Management Standard.  The adoption of a new Risk Management 
Framework and Guidelines for Delta is a priority outcome from this.  In 2012, more focus 
will be placed on considering and understanding Auroraôs asset risk profiles under the 
framework and guidelines. Section 7 of the AMP provides further detail. 

1.8 Evaluation of Performance 

Price-Quality  
 
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 2011. 
 
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.  

 

Figure 1-1 ï Price -Quality Matrix  

 

Process  
 
In terms of overall performance regarding the approach and framework for asset 
management, a high-level assessment carried out in November 2011 identified six key 
priority areas of focus, which are currently being worked on.  The priority areas were 
identified through a gap analysis based on the PAS55 standard as well as the IIMM guide-
lines for asset management.  During 2012, focus will be placed on further review and 
assessment of Deltaôs asset management processes and procedures against these 
standards and guidelines to ensure that Delta continues to move closer towards 
establishing advanced asset management practices. 

                                                
1
 SAIDI = System Average Interruption Duration Index (minutes). 
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1.9 Stakeholder Consultation 

Auroraôs main stakeholders and their key interests are outlined in Section 2 of this AMP.  
Consultation with stakeholders has been undertaken through customer surveys, open 
requests for feedback, safety reviews, industry forums and other means. Stakeholder 
interests are subsequently validated or identified through these means.   
 
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 addition to this, Aurora has actively sought comment on its Asset Management 
Plan, including through newspaper advertisements and direct approaches. 
 
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 

 
If stakeholders or other interested parties require further detail than outlined within this 
AMP, they are welcome to request more details regarding the specific issues or assets 
that affect them. 
 
 

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

Auroraôs key business activity is the management and delivery of electricity to more than 
82,000 consumers within Dunedin and Central Otago. The Aurora-owned electricity 
network begins downstream of Transpowerôs transmission Grid Exit Points (GXPs), 
delivering electricity to the property boundaries of residential, industrial and commercial 
customers.   
 
The key objectives of Auroraôs activity is to ensure that the supply/distribution of electricity 
is secure, reliable and affordable, service levels are met and maintained, service delivery 
is safe and investment is financially sustainable over the short, medium and long-term.   
 
This Asset Management Plan (AMP) sets out the overall framework for how Aurora 
addresses these needs through ensuring a robust approach to asset management and 
subsequent service delivery. 

2.1 Purpose 

Aurora undertakes asset management to ensure that service levels, stakeholder interests 
and regulatory requirements are met for its electricity distribution networks over the short, 
medium and long term, in the most cost effective manner.   
 
This calls for Aurora to clearly define and understand requirements in order to develop 
meaningful asset lifecycle strategies to address the risks associated with not meeting key 
activity objectives.    
 
The AMP illustrates how Aurora achieves this by outlining the asset management policies, 
objectives, strategies, plans and systems adopted by Aurora for the efficient management 
of its electricity distribution networks.   
 
The AMP demonstrates an integrated framework for asset management which 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. 

¶ maintains a culture of continuous improvement in asset management. 
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2.2 Relevance of AMP to Corporate Goals, Business Processes and Plans 

Figure 2-1 illustrates the cascade from Auroraôs mission statement through to the AMP 
and provides context for associated business process with other external drivers such as 
the regulatory environment. The services provided by Aurora are regulated by two main 
bodies: the Commerce Commission and the Electricity Authority.   
 

 

Figure 2-1 ï Interaction Between Other Business Processes and Plans  

 
Auroraôs Strategic Plan has identified asset management as a fundamental component for 
achieving the companyôs strategic objectives. 
 
The Strategic Plan takes into account aspects such as regulatory, customer and share-
holder interests, constraints and expectations which, along with the physical assets 
themselves, cascade into the requirements and drivers for asset management; and 
subsequently capital, operational and maintenance investment needs.    
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2.3 Plan Assumptions and Uncertainties  

This plan relates to the 2012 - 2022 period. 
 
As a consequence of the long-term planning period, there is a degree of uncertainty 
associated with any future forecasts or predictions.   
 
Table 2-1 indicates the degree of uncertainty associated with the timeframe of this AMP.  
This has been derived through an analysis of recent declining trends in customer-initiated 
works (particularly in the Central area) as well as a down-turn in economic activity as 
influenced by the international economic environment. 
 

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  

 
It is acknowledged that unanticipated equipment failures, storms or other natural 
disasters, or material changes in local loadings may require a change to the planned 
investment programme outlined in this AMP. 
 
The planning and forecasting assumptions and uncertainties relating to the Aurora 
electricity distribution networks will be undergoing a comprehensive review in 2012 to 
ensure that decisions remain aligned with the most recently available and reliable 
information.   Future AMPs will, therefore, contain more transparency on: 

- significant assumptions considered to have a material impact on forecast expenditure; 

- the source and impacts of significant assumptions; and 

- assumptions that have been made in relation to sources of uncertainty. 
 
These were also among the main items identified by the Commerce Commission through 
its review of Auroraôs AMP in August 2011. 
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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 

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 
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Stakeholder Interest 
How Stakeholder Interests  

are Identified 

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. 

¶ 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. 
 
Where stakeholder conflict arises, Aurora will apply the criteria (above) in order of priority, 
with safety being the primary concern.  The Aurora Board will decide upon the most 
appropriate way to resolve any issue of conflict between stakeholder interests. 

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.  
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Up until the latter part of 2011, asset management was carried out by the Engineering 
Services and Network Services Managers who, together with the Aurora Commercial 
Manager, formed the Network Management group within Delta.   
 
Recent changes to this structure have seen the establishment of a specific Asset 
Management group, consisting of five core teams: Asset Management, Infrastructure 
Performance, Asset Systems, Delivery and Commercial; reporting to the General Manager 
for Asset Management. 
 
Figure 2-2 details the accountabilities and responsibilities for asset management within 
the Aurora/Delta contract.  
 
Under this contract, the responsibility for the management of the network is primarily 
through Deltaôs Chief Executive, the General Manager Asset Management, and Managers 
within the Asset Management group.  Table 2-3 provides more detail on actual 
responsibilities. 
 

 

Figure 2-2 ï Asset Management Accountabilities and Responsibilities  

 

Aurora Delta 
 
 
 
 

Aurora Board 

CEO CEO 

Contractors 

Overall AM Responsibility 
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Title  Responsibilities  

Aurora Board Overall governance and decision-making for Aurora.  Receives and reviews 
regular and special reports from Delta, and meets monthly to review a range 
of operational indicators and to consider strategic issues.  Capital programme 
approval.  Consideration of business risks. 

CEO & GM Asset 
Management 

Primary responsibility for management of the network.  Preparation of regular 
and special reports to the Aurora Board, including the AMP and detailed 
development plans. Reports to the Board include financial reporting, capital 
expenditure, energy and system demands, outage summaries, and specific 
reports of all outages over 0.5 SAIDI minutes. 

Asset Manager Ensuring a high quality Asset Management Plan is prepared and completed 
in line with industry best practice and meets necessary disclosure require-
ments.  Development, documentation and improvement of the policy and 

processes of Deltaôs asset management methods.  Development of the 
capital, operational and renewal expenditure programme; and implementation 
of strategies that extract optimal value, and mitigates risk exposure, over the 
lifetime of the portfolio of assets under ownership or management. 

Infrastructure 
Performance 
Manager 

Manage forecasting, analysis and design to ensure that security and reliability 
levels are maintained over the lifetime of managed assets.  Carry out network 
investigations and risk assessment to inform planning and investment 
requirements and strategies. Develop concept and detailed designs for 
capital, operational and renewal expenditure programmes.  Public Safety and 
Risk Management. 

Delivery Manager Responsible for efficient project and contract management to deliver the 
annual works programme - including new capital, renewals and maintenance 
projects.   Accountable to ensure delivery of projects within approved budget, 
time and quality constraints ï ensuring co-ordination and timely communica-
tion with contracting and operations, as well as relationship management and 
development of contractor standards. 

Asset Systems 
Manager 

To enable and support integrated asset management through the develop-
ment and implementation of an integrated asset management system includ-
ing system control operations, ensuring quality data capture systems, 
information and data accuracy and management; in order to support strategic 
asset decision making and work management systems. Adding value to 
processes, systems and thinking through the creation of knowledge and 
intelligence. 

Commercial 
Manager 

Manages Auroraôs contracts with energy retailers and directly connected 
consumers, Transpower, distributed generators, embedded network owners, 
use-of-system pricing policies, regulatory matters, the billing of line charges 
and outage management. Maintains overview on regulatory requirements. 

Internal 
Contracting Team 

To deliver works associated with the annual operational, maintenance, capital 
replacement and network development programmes as required by the 
Delivery Manager. 

External 
Contractors and 
Consultants 

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

Table 2-3 ï Deltaôs Accountabilities and Responsibilities for Asset Management  
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2.6 Asset Management Systems  

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: 
 
Å Application-for-supply Management System: the process of negotiating and 

constructing new connections is electronically managed from application to livening.  
The information is fed into the Gentrack database which is audited annually by 
external auditors. 

 
Å 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.   

 
Å Work Order Management System: The issue of work to and inspection of work by, 

contractors is managed electronically within the SAP accounting software. 
 
Å Production of ODV summaries and analysis is integrated with the core records of 

plant items.   
 
Å Outage Management System: planning and notification of outages and production 

of interruption statistics.  This is audited annually by external auditors. 
 
Å Load Data: load data, (demand and total energy), is collected and analysed for 

growth trend information. 
 

Proposed Changes 
 
As part of the Asset Management Systemôs project, Delta has recently undertaken a 
review of existing asset management information systems with the aim to improve current 
asset management capabilities, processes and the technological tools that support these.  
An evaluation of the appropriate software to enable the above has resulted in the short-
listing of two options: SAP and Maximo. 
 
The overall outcome from this project is to ensure cost-effective asset management is 
attained and maintained, with an appropriate balance between performance, risk and cost; 
including efficient customer services, effective contractor and works management, as well 
as more efficient data management and analysis.    

2.7 Asset Information and Data Confidence 

Current amount of knowledge of asset existence, location, material type and capacity and 
performance is sound.  However, there are some known improvements required in the 
asset information for each of the asset categories.  Poles have been identified as a priority 
area to focus on and Delta is currently undertaking a project to improve the quality of 
condition data for poles via the development of more meaningful assessment criteria, the 
outputs of which will feed into a framework for risk assessment and prioritisation.  This will 
enable better prioritisation of at-risk areas in the network so that renewals and mainte-
nance programmes are more effective at attaining a balance between, performance, risk 
and cost against budget allocations.  
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Data anomalies within the GIS, such as wrong transformer configurations, are being 
identified and rectified on an ongoing basis. Refer to Section 3 for further detail on asset 
information. 
 

Next Steps 

The status of asset information and data confidence will be reviewed in 2012 to ensure 
that focus is being placed in the right area.  From this, a more structured approach to 
addressing any issues will be developed and implemented where it is considered 
economic to do so.  Overall, the asset management information systems project will assist 
with this and provide a co-ordinated focus on acquiring, compiling and integrating relevant 
asset information. 

2.8 Asset Management Framework and Processes 

This AMP draws on information from various sources and systems as outlined in Section 
2.6.  Development of asset management processes and implementation of the proposed 
óasset management systemô will assist Delta to achieve a more systematic approach to 
asset management that links information together according to the process flow diagram 
illustrated in Figure 2-3. Progress towards attaining advanced asset management 
continues with improvements in alignment with best practice standards and guidelines, 
such as PAS55 and the International Infrastructure Management Manual.   
 
Figure 2-3 provides an overall picture of Deltaôs approach and framework for integrated 
asset management.  Having an integrated approach is fundamental to delivering Auroraôs 
asset management objectives. 
 
Deltaôs Asset Management team carried out an initial gap analysis in November 2011 with 
reference to the PAS 55 standard as well as the IIMM guidelines.  This provided an initial 
high-level identification of 6 key priority areas of focus, which are currently being worked 
on. 
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Figure 2-3 ï Integrated Asset Management Framework
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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. 

Å In the Dunedin that includes the urban areas of Dunedin, Mosgiel, and the inner 
reaches of the Taieri Plains has 53,646 customer connections. The Dunedin area is 
supplied from two Grid Exit Points (GXPs), between which Aurora has significant 
interconnection at 6.6 kV and 11 kV.  

Å 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 has 28,878 customer connections. The Central region is character-
ised 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 network are the ski fields (e.g. 
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 2011, for each GXP are shown in 
Figure 3-2  
 

 

Figure 3-2 ï Graph of Grid Exit Point Daily Load Peaks (20 11) 
 
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), orchard 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 2011 Load Data 

The key load and distributed generation statistics for the 2011 calendar year are 
presented in Table 3-1. 

 

GXP Clyde Cromwell Frankton 
Halfway 

Bush 
South 

Dunedin 
Total 

2011 peak MW including distributed 
generation 

17.4 29.9 48.7 128.7 72.2  

2011 energy transported GWh 81 132 214 587 308 1323 

Total number of ICPs 6,629 10,508 11,741 36,861 16,785 82,524 

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 129.7 MW of distributed generation connected to its networks; this is 
a significant increase on the 2010 capacity due to the commissioning of the TrustPower 
Mahinerangi 36MW wind farm.  118 MW is associated with generation dedicated to export 
and 11.6MW is associated with consumer installations connected behind load. See Table 
3-2 for a schedule of distributed generation by GXP and owner and Table 3-3 for a 
summary by energy source. 
 
Most consumer generation is diesel powered with the primary purpose of providing a 
standby supply, but can be operated in parallel with the Aurora network to reduce conges-
tion period demand.  There is a small quantity of consumer photovoltaic (PV) generation a 
single small wind generator and two micro hydro connections.  See Table 1 3 for 
summarised data on this generation. In the last year there has been a marked increase in 
applications to install small domestic PV units. 
 

GXP Generation Owner  KW 

Clyde Consumer 4 

Pioneer Generation Ltd 21,125  

Talla Burn Generation Ltd 2,150  

Clyde Total 23,279  

Cromwell Consumer 1,951  

Pioneer Generation Ltd  3,550  

Cromwell Total 5,501  

Frankton Consumer 1,800  

Pioneer Generation Ltd 2,131  

Frankton Total 3,931  

Halfway Bush Consumer 5,654  

TrustPower 89,200  

Halfway Bush Total 94,854  

South Dunedin Consumer 2,168  

Grand Total  129,732  

Table 3-2 ï Schedule of Distributed Generation Dedicated to Export  
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Energy Source Count Rated kW 

Hydro 19 79,856 

Wind 5 38,302 

Diesel 15 7,905 

Process heat 1 2,240 

PV 8 45 

Total 128,349 

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 at 
33 kV. There are 19 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, 
including Mosgiel, is served by four zone substations which are supplied from the three 
parallel 33 kV lines between the Halfway Bush GXP and the 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 Subtransmission 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 PILC cables from HWB GXP Y 

Kaikorai Valley 24 +24 Two PILC 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 cables from HWB GXP plus a 
PILC tie cable to Ward Street 

Y 

North East Valley 9/18 + 12/18 Two 33 kV lines and PILC 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  
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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 sub-
station details are in Table 3-5.  

 

 

Figure 3-4 ï Frankton Subtransmission 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 XLPE cables from Queenstown Y 

Frankton 12/24 +7.5/15 One 33 kV XLPE cable and one 33 kV line 
from  Frankton GXP 

Y 

Remarkables 3 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  



Aurora Energy Asset Management Plan 2012 - 2022 

 

Page 22 

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 and Cardrona zone substations. 
An overview of the network is shown in Figure 3-5 and zone substation details are in Table 
3-6. 

 

 

Figure 3-5 ï Cromwell Subtransmission 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  
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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. 

 

 

Figure 3-6 ï Clyde Area Subtransmission  

 

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 (85%) with the remainder being either XLPE 
(9%) or unknown (6%).  For many years, all new cable has been rated for 11 kV opera-
tions even when it operates at 6.6 kV.    

 

 

Figure 3-7 - Dunedin HV Distribution by Voltage  

 

Voltage Km % Overhead % Underground 

11 kV 336. 65 35 

6.6 kV 710 83 17 

Total 1047 29 71 

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. 
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3.4.2 Central Area 

HV distribution in the Central area is via 59 feeders. All HV feeders are 11 kV except for 
those in the Clyde area which are 6.6 kV. All feeders are radial with limited interties to 
other feeders. The HV distribution voltage by location is shown in Figure 3-8 and the 
quantities by voltage are shown in Table 3-9. HV cable insulation in the Central area is a 
mix of PILC (27%), XLPE (71%) and unknown (3%).  In Central, there is a significant 
quantity of rural HV cable, due to local authority requirements and the high number of rural 
lifestyle subdivisions. 
 

 

Figure 3-8 ï Central HV Distribution by Voltage  
 

Voltage Km % Overhead % Underground 

11 kV 2081. 26 74 

6.6 kV 78.9 15 85 

Total 2,160 26 74 

Table 3-9 ï Central HV Distribution Quantities  
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3.5 Distribution Substations (11/0.4 kV and 6.6/0.4 kV) 

The quantities of each type of substation owned by Aurora are detailed in Table 3-10.   
 

Substation Type Count 

Pole mounted 4212 

Ground mounted 2363 

Underground 19 

Total 6594 

Table 3-10 ï Substation Count  

3.5.1 Pole Mounted 

Pole mounted transformers range in size from 5 to 400 kVA. Transformers up to 100 kVA 
are accommodated on a single pole but larger sizes require a two pole support structure.  

3.5.2 Ground Mounted 

Ground mounted transformers range in size from 15 to 1000 kVA and fall into the following 
categories: 

¶ Cable Box/Cable Box (standard) - this configuration is generally used when the 
transformer is dedicated to one consumer, with the consumerôs LV mains directly 
connected to the LV terminals of the transformer. 

¶ Package - this configuration consists of a specially configured transformer accommo-
dated in a fibreglass enclosure, with associated HV switchgear and LV distribution 
board. This configuration is no longer used for new substations. 

¶ Mini (standard) - these substations are proprietary units that include an LV distribu-
tion board and can include HV switchgear. They range in size from 100 to 1000 kVA. 

¶ Micro (standard) - these substations are used for low visibility. They range in size 
from 15 to 100 kVA, have limited space for LV distribution facilities and do not accom-
modate any HV protection. 

¶ Underground - these substations are only used in the Dunedin CBD area and consist 
of an underground vault that contains a transformer and associated HV and LV 
switchgear. They were constructed in the 1960s and 1970s, generally have a 
1000 kVA capacity, and are not a modern standard option.  

¶ Cubicle - these substations consist of a standard, pole mounting, bushing/bushing 
transformer, mounted on the ground with cable connections to the bushings and fitted 
with a metal cover.  They range in size from 15 to 50 kVA. This configuration is no 
longer used for new substations. 

3.6 LV Distribution (0.4 kV) 

LV distribution is via radial feeders. In central business districts, LV intertie capability is 
provided by link boxes. In urban residential areas, there is limited LV intertie capability.  
 
The quantities by area are given in Table 3-11. 
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Area Km % Overhead % Underground 

Dunedin 1024 78 22 

Central 805 29 71 

Te Anau 5.6 0 100 

Total 1836 56 44 

Table 3-11 ï LV Distribution Quantities  

 
The reason that the Central area has a greater proportion of underground LV compared to 
Dunedin is due to the growth experienced in Central since it became mandatory to under-
ground in new subdivisions.  This continued growth is steadily reducing the relative 
proportion of overhead LV. 

3.7 Secondary Assets 

3.7.1 SCADA 

Aurora has two SCADA systems; a Foxboro system, dating from 1998, for the control of 
the Dunedin area, and a Lester Abbey system dating from 2000, for the control of the 
Central network.  

3.7.2 Telecommunication Systems 

In the Dunedin area a pilot cable network, installed with 33 kV cables, provides communi-
cation with twelve of the eighteen zone substations.  Telecom facilities are used for the six 
zone substations not covered by the pilot network.  In the Central area, data communica-
tion is via a combination of the Aurora owned VHF and UHF systems. 

A limited UHF radio network exists in the Central area, principally providing for information 
transfer between Aurora and Pioneer Generation Ltd for operational and load manage-
ment functions.  

A VHF land mobile network is provided in Dunedin and Central and provides an extensive 
system for operational communications, and phase identification. 

3.7.3 Load Management Systems 

Dunedin Load Management 

Load management in the Dunedin area is via 18 K22/Decabit 1050 Hz 11 kV/6.6 kV ripple 
injection plants at each zone substation. The injection plants are controlled via the 
Dunedin SCADA master station. All ripple receiver relays are owned by Delta or Electricity 
Retailers, except for street lighting control relays in distribution substations, which are 
owned by Aurora. There are approximately 45,000 receiver relays on the Dunedin 
network.   

A new 317 Hz 33kV injection system was installed in 2011 adjacent to the South Dunedin 
and Halfway Bush GXPs and operates in parallel with the 1050Hz system.  Ripple 
receivers will be progressively changed from 1050 Hz to 317 Hz and 1050Hz injectors 
progressively removed.  The 1050Hz system will be converted to pure decabit by the end 
of 2013 when the last of the electromechanical K22 relays are removed from the network. 
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Central Load Management 

The majority of load management in the Central area is via Decabit 317 Hz ripple injection 
plants; one in each GXP area. There are approximately 25,000 Decabit relays on the 
network, which are mainly owned by Electricity Retailers.  The Central injection plants are 
controlled by a custom made system dating from 1996. 

There is also a pilot wire system, controlled by interfacing Decabit relays installed at 
distribution substations, which supply approximately 2,000 consumers.   

3.7.4 Metering Systems 

In the Dunedin area, Aurora receives meter pulses from the Transpower GXP metering.  
Check meters are installed at each GXP, and at the Waipori generating station. The data 
from these meters is processed by data loggers and monitored by the Dunedin SCADA. 
All load monitoring at Dunedin zone substations is done via the SCADA system. 

In the Central area, Aurora receives meter pulses from the Transpower GXP metering and 
also has check meters at the Cromwell and Clyde GXPs only.  Aurora does not have 
check meters at Pioneer Generation sites but receives load meter pulses from these sites 
via a UHF network. Central metering data is processed and stored via a load control PLC 
and associated load control computer at Alexandra. 

3.7.5 Mobile Substations/Generation 

Aurora owns three 11/6.6 kV/400V mobile substations. One 500 kVA unit is based at 
Cromwell, with 300 kVA and 500 kVA units based at Dunedin. 

A 5 MVA 66/33/11/6.6 kVA mobile substation is based at Cromwell. 

Aurora owns a containerised 500 kW generator.  This generator is not currently in service. 

3.7.6 Power Factor Correction Equipment 

Some consumers have installed power factor correction equipment in order to comply with 
Aurora policy to maintain a power factor of at least 0.95.  

TrustPower has connected 15MVAR of capacitors at the Mosgiel substation to mitigate 
the adverse effect on the power factor at the Halfway Bush GXP due to the installation of 
the 36 MW Mahinerangi wind farm.  

3.8 Asset Details by Category 

The value of Auroraôs assets by category (based on the information provided for the 
Electricity Distribution (Information Disclosure) Requirements) is presented in Table 3-12. 
Information on quantities and their general condition is detailed further in this section.   
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Asset Category RC % by $ 

Subtransmission $55,453,878 9% 
Zone substations $98,596,582 16% 
Distribution and LV lines $135,762,972 22% 
Distribution and LV cables $186,159,307 30% 
Distribution substations and transformers $94,270,474 15% 
Distribution switchgear $52,184,629 8% 
Other  $5,624,154 1% 

Total $628,051,996 100% 

Total (rounded) $628,052,000  

Table 3-12 ï Value of  the Aurora Network  

 
The general condition of Auroraôs assets is ñfit for purposeò. The underlying SAIDI is less 
than 90 minutes which compares very favourably with the performance of other like 
networks.   Critical assets that have the potential to give concern, such as the oil and gas 
insulated 33 kV cables, are closely monitored and will be subject to further investigation 
and risk assessment in 2012/13.  

3.8.1 Subtransmission Lines 

The age profile of subtransmission lines (66 and 33 kV) is shown in Figure 3-9 based on 
conductor age. 

 

Figure 3-9 ï 66 and 33 kV Lines Age Profile (Total = 494.6 km)  

The 105 years old lines are the Halfway Bush to Berwick ñAò and ñBò lines. The lines have 
solid copper conductor and the short spans have contributed to its long life 

All lines are in good condition and no significant expenditure is expected within the plan-
ning period, based on existing loadings. The present condition of any line is a factor of its 
age, the environmental impacts of the locations it traverses, and its maintenance history.  
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A line located on the coastal areas near Dunedin may have a life of about 30 years, 
limited by salt corrosion; however, the same line located in Central will often be in excel-
lent condition after 70 years. Generally in coastal areas, insulators will last about 30 
years, conductors 40 years and poles over 45 years.  

3.8.2 Subtransmission Cables  

The age profile of 33 kV cables is shown in Figure 3-10. 

Thermal resistivity is an issue in Central Otago so site specific requirements are set for 
new subtransmission cables. 

The 33 kV gas insulated cables in Dunedin have experienced leaks. It is proposed to 
replace this type of cable within the planning period. 

 

 

Figure 3-10 ï 33 kV Cables Age Profile (Total 96 km)  

3.8.3 Zone Substation Power Transformers 

The age profile of zone substation transformers is shown in Figure 3-11. Transformers that 
are subject to moderate loading, minimal through faults, prudent monitoring and mainte-
nance practices should last for at least 60 years. The oldest four transformers are at the 
Neville St and Outram substations and are scheduled for replacement.  In recent years 
there have been three transformer failures resulting in the scraping of these transformers.  
A more intensive monitoring and maintenance program is being implemented to mitigate 
the possibility of further failures. 
 
A program is underway to fit de-hydrating breathers to older transformers.  A project to 
eliminate mercury switches from transformer Buchholz relays is underway to prevent 
these relays operating during earthquakes.   
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Figure 3-11 ï 66 and 33 kV Zone Substation Transformers Age Profile (Total = 7 0) 

3.8.4 Zone Substation 66 kV and 33 kV Circuit Breakers 

The age profile of 66 and 33 kV circuit breakers is shown in Table 3-12 . The 33 kV circuit 
breakers at three zone substations, Neville Street, North East Valley and Alexandra are 
more than 40 years old and they are all scheduled for replacement. Their replacement 
strategy is shown in Section 6.5. There have been problems with water ingress into 
copper VWVE circuit breakers that have been fitted with CT bushing extensions; remedial 
options are under investigation. 

 

Figure 3-12 ï 66 and 33 kV Zone Circuit Breakers Age Profi le (Total = 57)  
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3.8.5 Zone Substation 11 kV and 6.6 kV Circuit Breakers 

The age profile of 11 kV and 6.6 kV circuit breakers is shown in Figure 1.13. 40% of the 
circuit breakers are older than 40 years.  Their replacement strategy is shown in Section 
6.5. 

 

Figure 3-13 ï 11 and 6.6 kV Circuit Breakers Age Profile  (Total = 339 ) 

 

3.8.6 Load Control Equipment 

Until April 2011, the Dunedin network area, load management ripple injection was 
exclusively 1050 Hz injection at 11 kV and 6.6 kV at each zone substation with equipment 
dating from 1958.  In April 2011 317Hz 33kV injection equipment was installed at the 
Halfway Bush and South Dunedin GXPs that will facilitate the phasing out of 1050 Hz 
injection. All new ripple receivers being installed operate at 317 Hz and relay owners have 
a program of progressively replacing 1050 Hz units. 

In Central Otago, there is one 317 Hz injector associated with each GXP. These injectors 
are all solid state units with a nominal life of 20 years. The Frankton and Cromwell 
injectors have recently been replaced. The Clyde injector which is at Alexandra was 
installed in 1985 (27 years old) and is now programmed for replacement.  

The age profile of load management equipment is shown in Figure 3-14. 
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Figure 3-14 ï Load Control Equipment Age Profile (Total = 21)  

3.8.7 Zone Substation Protection Relays 

Aurora does not have specific age profile data for the protection relays; however the age 
of the relays is generally the same as the associated switchgear.  Protection relays are 
generally upgraded to modern IED relays when the associated switchgear is replaced.  
 
Electromechanical relays generally have a life equivalent to the associated switchgear but 
electronic relays are not expected to last as long. There has been a failure of one early 
model electronic relay and as a result the replacement of the HV feeder protection relays 
at the Alexandra zone substation is scheduled. It is proposed that protection relays be 
more intensively managed in the future as a separate asset class. 

3.8.8 SCADA Remote Terminal Units 

The SCADA RTUs in Central date from 2000. In Dunedin the majority of the RTUs were 
installed in 1988.  Dunedin RTUs have been very reliable, but face technical obsolescence 
due to their inability to use modern master station communication protocols, and to 
communicate with intelligent electronic devices such as modern protection relays. When 
substation switchgear and protection is upgraded, the station RTU is also upgraded.  A 
program is underway to progressively upgrade the RTUs at Dunedin zone substations at 
five sites per year. 

3.8.9 Other Zone Substation Equipment 

Battery banks at substations include flooded and sealed lead acid cells with various life 
expectancies. Replacement and new banks will consist of sealed recombination lead acid 
cells which have low maintenance requirements, lower initial cost, and a 10 year rated life. 

Portable earthing equipment is kept at all zone substations and is maintained to a high 
standard to ensure safety of maintenance personnel. Only routine maintenance is neces-
sary. 
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3.8.10 Buildings, Grounds and Fences 

There is regular maintenance of zone substation buildings, grounds and fences. Some 
earthquake strengthening of the Mosgiel zone substation has recently been completed. 

3.8.11 HV Lines 

Figure 3-15 details the age profile of HV lines by conductor age and pole age. Aurora has 
2,342km of HV lines and the age of only 0.4km has yet to be confirmed.  25% of conduc-
tor is aged more than 50 years. It is expected that maintenance expenditure on HV lines 
(pole replacements) will rise over the planning period. 
 

 

Figure 3-15 ï 11 kV and 6.6 kV Lines Age Profile  (Total = 2342 km) 

3.8.12 HV Cables 

The age profile of HV cables is shown in Figure 3-16. Aurora has 864km of HV cable, of 
which the age of 22 km (2.5%) has yet to be confirmed.  Deterioration of HV cable has not 
been a particular problem, apart from several kilometres of aluminium sheath paper 
insulated cable installed in 1954, where sections of this cable have been replaced as the 
need arose due to corrosion of the aluminium sheath.  Most repairs are due to either faults 
at joints or terminations, or due to third party damage.  In recent years there have been 
failures of paper lead cables at bridge abutments believed to be caused by bridge move-
ment when heavy vehicles cross the bridge.  No major replacements are proposed within 
the planning period. 
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Figure 3-16 ï 11 and 6.6 kV Cables Age Profile (Total = 829.3  km) 

3.8.13 Distribution Substations 

Distribution substations comprise the transformer (sub-categorised in section 3.8.14, 
below), transformer pad, HV and LV fusing, and an earth mat. At March 2012, there were 
6,594 distribution substations on the Aurora network. 

In a historically abnormal flash-flood in February 2005, five underground distribution sub-
stations in Dunedin were flooded, and had to be off-loaded, with the subsequent failure of 
one transformer after the event. A programme is underway to seal and mechanically 
ventilate underground substations vulnerable to surface flooding or replace them with 
ground mounted substations if practicable. 

3.8.14 Distribution Transformers 

Figure 3-17 below details the age profile of in-service Aurora-owned distribution transform-
ers. The age of only 27 units (0.4%) is unknown. Approximately 6% of the transformer 
population is older than 55 years. 
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Figure 3-17 ï Installed Distribution Transformers Age Profile (Total =65 45) 

3.8.15 HV Regulators  

Figure 3-18, below, details the age profile of regulators. The age profile is by individual 
regulator; ie a site with three single phase regulators is treated as three units. 

      

Figure 3-18 ï HV Regulators Age Profile ( 24 units ) 
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3.8.16 HV Auto-Transformers 
 
Figure 3-19 below details the age profile of auto-transformers used for the interconnection 
of 11 kV and 6.6 kV sections of the network. 

 

Figure 3-19 ï HV Autotransformers Age Profile ( 13 Units)  

3.8.17 HV Ground Mounted Distribution Switchgear 

Ground mounted distribution switchgear consists of six different types, and the quantity by 
type is detailed in Table 3-13 below. 

The age profile of ground mounted distribution switchgear is shown in Figure 3.20. Age 
data is not available for 10.0% of the units. 
 

Switchgear Type No of Units 

Ground mounted 3 phase air fuse unit  114 

HV ring main unit  501 

HV fuse switch  383 

Circuit breaker  25 

Single HV oil switch  413 

Total  1436 

Table 3-13 ï Ground Mounted Switchgear by Type  
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Figure 3-20 ï HV Ground Mounted Switchgear Age Profile  

3.8.18 LV Overhead Conductor  

Figure 3-21 shows the age profile of overhead LV lines. Aurora has 1035 km of LV line, 
and the construction date of 217 km (21.9%) has yet to be confirmed. There are two types 
of LV overhead on the network, being predominantly open wire with only a few kilometres 
of Aerial Bundled Cable (ABC). 
 

 

Figure 3-21 ï LV Distribution Line Age Profile  
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While significant renewal of conductor might become necessary beyond the current 
planning period, when the lines installed from 1965 approach 50 years of age, no signifi-
cant condition based expenditure increase is expected in the current planning period.  

Part of the grouping at the 15- 20 year age group is due to default date data, which is to 
be corrected when resources are available.  Note that this is not a high priority. 

3.8.19 LV Underground 

Figure 3-22 shows the age profile of the underground cables. Aurora has 801 km of LV 
cable, of which the age of 78 km (9.7%) has yet to be confirmed as dating from original 
construction. Most LV cable is cross-linked polyethylene (XLPE). However, in the Dunedin 
CBD, paper-insulated lead covered (PILC) cable has been the norm. 

 
 

Figure  3-22 ï LV Distribution Cable Age Profile  

The recent boom in residential subdivision is evident. 

The oldest LV cables show no sign of reaching the end of their economic lives. 

3.8.20 Poles 

Aurora has approximately 53,716 poles, of which only 327 (0.6%) poles do not have 
installation dates allocated. 

Figure 3-23, below, details the age profile for EHV, HV and LV poles. 

A condition-based inspection regime is in place, which indicates that the rate of renewal 
will double, at least, by the end of the planning period. Since 1990, softwood poles have 
been used as replacements for both concrete and hardwood poles, but questions arose as 
to their longevity in the Central Otago environment due to excessive twisting. In light of 
communication with other network operators; it is likely that softwoods may be limited in 
the situations that they may be used.  See section 6.5 regarding the replacement 
programme for poles. 


