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1 CHIEF EXECUTIVE OFFICER’S STATEMENT 
Energy powers everyday life.  We are proud to supply the electricity infrastructure that underpins 
the economic and social well-being of the communities we serve in Dunedin, Central Otago 
and Queenstown Lakes.   We are also pleased to present this Asset Management Plan - Update 
(AMP) for the period 2017-2027 which describes major planning changes since the last 2016-2026 
AMP. The AMP documents how we intend to protect, enhance and operate the Network while 
meeting agreed levels of service to our customers and stakeholders. 

In 2016, Aurora Energy received substantial media attention on its current power pole condition. 
Aurora Energy’s owner Dunedin City Holdings Limited responded by engaging Deloitte’s to 
review the network safety concerns. Among other business improvements Deloitte’s 
recommendations highlighted the need for longer-term planning, more detailed knowledge of 
asset lifecycles and the urgent need to commit to significant accelerated replacement 
expenditure. Aurora Energy welcomes this increased stakeholder engagement and a key 
objectives of this AMP-Update is to respond to the Deloitte recommendations and to deliver high 
levels of safety, reliability and customer service to the community. 

The past two AMP’s have shown a ramp up in renewal expenditure however this AMP-Update 
projects a further significant increase in expenditure, with 10-year renewal expenditure 
approximately equal to the current value of the Aurora Energy regulatory asset base. This large 
work program will affect customer service in the short term. Future AMP’s will also consider longer-
term 30-year impacts.  

 

1.1 Current Performance 
The main highlights for Aurora Energy in 2016 are: 

• Aurora Energy’s assets increased by 5% to $436.5m and customers increased 1% to 86,622 
due to high growth in the Central Otago region. 

• Upgraded power supply to Omakau and surrounding areas in Central Otago including 
overhead line upgrades and construction of a new substation at Lauder Flat Road, 
livened in January 2016. 

• Strengthened power supply to the Closeburn and Glenorchy areas of Lake Wakatipu. 

• Achieved major milestones in multi-year project to modernise and upgrade our network 
management, control and communication systems: the completion of the SCADA 
system upgrade to a modern advanced distribution management system and a new 
24/7 network control centre for Dunedin. 

• Completed significant planned pole replacements and vegetation management 
projects throughout Dunedin and Central Otago. 

• Entered partnership with Department of Conservation to reduce the electrocution risk for 
the rare New Zealand falcon or ka-rearea perching on overhead power equipment. 

• First South Island rapid charger for electric vehicles opened to the public in Dunedin. 

 

1.2 Meeting the Challenges 

1.2.1 Regulatory Impacts 

As an electricity distributor, Aurora Energy operates in a highly regulated environment. That 
environment, and any changes in it, greatly influences our plans.  

While the increase in renewal expenditure will ensure sustainable asset management for the long 
term future, there will inevitably be short term inconvenience to customers:  
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• The projected 2027 network asset funding requirements will increase significantly, and 
regulated returns will need to be adjusted to maintain a sustainable business. 

• The increased work programme will require increased outages and annual planned 
SAIDI/SAIFI is very likely to be continually above the existing regulated reliability thresholds 
over the 10 year planning period. Unplanned reliability is also not expected to improve 
until after the 10 year planning period as new equipment often creates bathtub reliability 
curve. 

• Safety risks will increase as a direct relationship to the number of contractors working on 
the network, however residual public safety risks will reduce over the time taken to deliver 
the renewal plan. Stringent safe work practices favour de-energised work and, while 
reducing safety risk, will further impact on reliability targets. 

The AMP planning is based on an optimised strategy of wider outages grouped geographically 
in order to process the work as efficiently as possible. The planning period represents an 
opportunity for a much higher level of customer engagement than lines companies have 
historically had to provide.  

Aurora Energy had consecutive reliability breaches in 2015 and 2016. Regulatory reliability limit 
thresholds were achieved only twice in the last five years and unlikely to be achievable on the 
required basis of two out of every three years. The current Default Price-quality Path (DPP), with 
its sinking lid to quality standards and pricing, is unsustainable for Aurora Energy’s revised 
investment profile.  A Customised Price-quality Path (CPP) remains an option for Aurora Energy.  

1.2.2 Emerging Technologies 

The emergence of new technologies, new energy sources and changing consumer demands 
such as local solar and wind generation and grid-connected battery storage are challenging all 
participants in the energy sector to re-evaluate their future investment decisions, the regulatory 
framework and customer relationships. In coming years, the challenge will deepen for electricity 
networks to; deliver an acceptable reliability and quality of supply for its widening consumer 
types, adopt emerging technologies and cope with changing usage patterns, with some 
customers potentially migrating to autonomous power supplies. 

While the direct impact of these trends remains relatively modest for now, over the long term the 
pace of change is expected to accelerate, pushed by customer choice and the increasing 
economic viability of technologies in energy storage, generation and transport.   In the near 
term, we expect overall energy demand to remain stable or increase modestly across the Aurora 
Energy network. The picture is similar to recent years with flat or declining energy demand in 
Dunedin (relatively static population and economic activity levels) and increasing demand in 
Central Otago (from irrigation projects and a growing population). 

Aurora Energy is working to identify the most efficient means of meeting the new and changing 
infrastructure requirements that customer investment in new technologies will place on the 
existing electricity system.  A mix of conventional network and smart technology investments is 
likely to be necessary.  

The second phase of a major project to install a new advanced distribution management system 
and combined control centre will continue, with the installation of an Outage Management 
System (OMS). The added benefits of an OMS will provide better communication between 
customers, the control room and field staff. Through better collaboration of information and 
workflow guidance, the system is expected to improve safety and restoration time. 
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We are also taking part in initiatives to promote the uptake of electric vehicles in New Zealand 
under the Drive Electric banner, establishing charging infrastructure at key locations on State 
Highway One, including on the Aurora Energy network.  Electric vehicles are expected to 
increase energy consumption and utilisation of distribution networks.  

 

1.3 Summary 
The planning period will be characterised by the delivery of the largest work program in Aurora 
Energy’s recent history.  We are also planning to quickly implement the recommendations from 
the Deloitte review in time for the 2018 AMP revision. At the end of the planning horizon, we plan 
to have spent a total of $720.6M and modernised a significant proportion of the network for our 
customers and the communities we supply. This investment will support the achievement of long-
term reliability targets and permit further reductions in network-related risk. Delivery of this 
increased expenditure is expected to be challenging but necessary.  

The Deloitte recommendations encourage a change in asset management culture, with the 
focus on sophisticated asset lifecycle management over a considerably longer term. Future 
investment planning maybe further influenced by this process. Also the current environment of 
continual technological and regulatory change introduces long-term uncertainty for the future.  

We hope you find the Plan informative and welcome any comments or suggestions on it which 
can be emailed to Steve.Sullivan@thinkdelta.co.nz 
 

Grady Cameron 

Chief Executive Officer 
 
  

mailto:Steve.Sullivan@thinkdelta.co.nz
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2 BACKGROUND AND OBJECTIVES 
2.1 Planning Period 
This Asset Management Plan Update looks ahead for the 10 years from 1 April 2017. While it is 
designed to be compliant with the requirements set out in the Commerce Commission’s 
Electricity Distribution Information Disclosure Determination 2012, it goes beyond being just a 
regulatory document.  

The AMP is a ‘live’ document and, consequently, will change over time as new information is 
incorporated and our approach to asset management is refined to ensure we are continually 
delivering the best outcomes for our stakeholders.  

As might be expected, the first five years of the AMP are based on detailed analysis of 
stakeholder expectations, demand forecasts and asset information, resulting in a relatively high 
degree of accuracy. The latter period of the AMP is progressively less certain and is suitable for 
provisional planning purposes only.  
 

2.2 Purpose of the AMP 
This AMP Update documents the asset management practices Aurora Energy uses to maximise 
the life cycle benefits and protect the long term value of its assets.  It describes how we are 
going to protect, enhance and operate Aurora Energy’s network while meeting the 
communities need for reliable electricity supply, and our shareholders need for reasonable 
economic returns.  

Our AMP also provides: 

• visibility of the level of performance of the network; 

• visibility of the risks Aurora Energy’s network faces, and the systematic processes in place 
to mitigate those risks; 

• guidance on asset management activities to our contractors; 

• visibility of forecast investment programmes to external users of the AMP; and 

• evidence of continuous improvement in our asset management practices. 

 

2.3 Business Activities, Goals and Objectives 
Aurora Energy is an electricity distribution business formed in 2003 as a wholly owned subsidiary 
of Dunedin City Holdings Limited. Aurora Energy’s principal activities are the ownership and 
strategic management of electricity distribution network assets in Dunedin and in Central Otago 
Our function is to transport electricity from the national grid to the end-use consumer.  

Our business activities are guided by our vision statement which is: 

“To provide a network that meets the community’s needs for reliable energy and 
shareholder requirements for adequate returns through targeted reinvestment, best 
practice asset management and tailored innovation.” 
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Figure 2-1 Illustrates the cascade from Aurora Energy’s Statement of Intent through to the Annual 
Report and provides context for how the different documented plans and business processes 
relate to one and other.   

 
 

FIGURE 2-1 PLANS, FUNCTIONS AND PROCESSES COVERED BY ASSET MANAGEMENT SYSTEM  
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2.4 Accountabilities and Responsibilities for Asset Management 
The senior level organisational structure for asset management is provided Figure 2.2, below. 
Aurora Energy has contracted asset management to Delta under a performance-related 
contract that was renewed for a further 10 years on 1 July 2007.  This contract is currently being 
reviewed to ensure it is fit for purpose and delivers the most cost efficient outcome for our 
stakeholders and customers. 

In July 2016, the company initiated Project New Energy to determine the best organisational 
structure and resources to meet future demands. Key considerations were the rapid changes in 
customer demand, technology and regulation in the energy sector. At the same time, the 
Aurora Energy network also faces significant asset renewal and growth challenges. Figure 2.2 
has been significantly revised compared to the 2015 Asset Management Plan. 

The primary responsibility for the asset management of the electricity distribution network lies with 
the General Manager Network Performance and has four direct reports. The primary service 
provider function for the electricity network is fulfilled by Delta’s Operational Service Delivery 
team.  

 

FIGURE 2-2 ASSET MANAGEMENT ORGANISATIONAL STRUCTURE 
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2.4.1 Governance 

Aurora Energy’s overall governance and decision-making rests with the Board of Directors and 
CEO. Like most organisations, support is provided by a group of General Managers each 
responsible for a functional area of the organisation. Core responsibilities include: 

• determining the organization's strategic direction and focus; 

• providing advice and counsel to executive leadership; 

• determining the organisation's long-term goals and outcomes; 

• enabling the organisation to secure the resources necessary to implement its 
programmes and services to accomplish its mission, vision, and goals; 

• establishing policies to safeguard and guide the use of resources and assets, including 
appropriate management of risk; and  

• ensuring clear, accountable performance management. 

2.4.2 Executive 

The primary responsibility for the management of the electricity network and preparation of the 
AMP lies with the Asset Management group. In broad terms, this group is responsible for: 

• day-to-day operational management of the network; 

• maintaining current and accurate information about the extent and performance of the 
network and assets; 

• preparing detailed engineering designs for projects; 

• ensuring a high quality Asset Management Plan is prepared and completed in line with 
industry best practice and which meets regulatory information disclosure requirements; 

• ensuring the electricity network is technically efficient, meets customer requirements for 
reliable and safe energy delivery, and is practical to operate; 

• development and implementation of integrated asset management systems; 

• setting electricity network security policies and standards; 

• ensuring that asset investment provides an adequate and sustainable return to the 
company’s shareholders; 

• monitoring technological and demand trends, assessing their potential impact and 
devising strategies to effectively deal with them in the network development plan; 

• maintaining strategic relationships with local authorities to support the long-term 
protection of our assets; 

• efficient project and contract management to deliver the annual works programme - 
including new capital, renewals and maintenance projects; and 

• managing Aurora Energy’s contracts with energy retailers and directly connected 
customers, Transpower, distributed generators, embedded network owners, use-of-
system pricing policies, regulatory matters, the billing of line charges and outage 
management. 
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2.4.3 Field Operations 

Delta’s Operational Service Delivery and Technical Solutions teams are responsible for the 
maintenance of the electricity network and for carrying out the physical work in the field.  The 
Operational Service Delivery team interacts with Asset Management in number of important 
areas including: 

• providing asset information that enables accurate and timely analysis of condition and 
performance; 

• assisting in the establishment of asset renewal and refurbishment programmes; 

• undertaking the physical work involved in replacement and renewal of core assets 
(examples include poles, transformers, cross-arms and conductors); 

• investigating asset failures; 

• providing the initial response to faults and service interruptions; and 

• implementing asset management policies, standards and scopes. 

2.4.4 Outsourcing 

Where capability and resource exists, all field delivered works are managed through Aurora 
Energy’s principal service provider (Delta). Control processes, including formal project 
specifications, audits, practical completion packages and KPI management, are used to assure 
work quality.  

Where a service is required that Delta does not or cannot offer, Aurora Energy will outsource to 
other providers. Examples of where this can occur include detailed design for major zone 
substations, procurement of large scale electrical equipment and civil earth works.  

2.4.5 Other 
Aside from the Asset Management and Operational Service Delivery teams, the Asset 
Management function is underpinned by: 

• Network Safety and Risk – which provides health, safety, human resource management 
support, training and development, recruitment and performance management 
support; 

• Tree Services – a separate dedicated Tree Services business unit was established within 
Delta in 2015, focussed on delivering efficient vegetation management services for 
Aurora Energy and across the business; and    

• Shared Services – which provides financial accounting, management accounting, 
administration, treasury, property and information technology (IT) support. 

 

2.5 Stakeholder Interests  
Aurora Energy recognises that a key asset management function is to understand who our 
stakeholders are, what they value and why.  Stakeholders are defined as groups or individuals 
with either a direct or indirect interest in Aurora Energy's network asset management policies and 
practices.  

Our key stakeholders along with their key interests and how they have been identified are 
detailed in Table 2.1. 
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TABLE 2-1 STAKEHOLDER INTERESTS 
 

Stakeholder Key Interests How Stakeholder Interests  
are Identified 

Shareholder and the 
Board 

• Safety of employees, contractors and 
public 

• Adequate, stable, and secure return on 
investment 

• Prudent risk management 
• Compliance 
• Accurate forecasts 
• Strong governance 
• Good corporate citizenship 

• Board meetings 

• Shareholder briefings 

Contractors which 
provide services to 
Aurora Energy 

• Safe working environment 
• Maintenance and design standards 
• Consistency  
• Maintaining good contractual relation-

ships 
• Clear forward view of work 
• Continuity of work 

• Contractual requirements 
• Quality documentation feed-

back 

Electricity consumers • Reasonable prices 
• Security of supply 
• Information on faults  
• Timely response to complaints 
• Safe and reliable supply of electricity 
• Quality of supply 
• Input into new-connection policies 

• Consumer satisfaction surveys 
• Direct liaison  
• Safety advertising 

Electricity retailers and 
distributed generators 

• Line charges 
• Reliability off supply 
• Quality of supply 
• Contractual arrangements 
• How we manage customer complaints 
• Ease of doing business with us 

• Use-of-System Agreements 

Employees of Delta 
(main contractor) 

• Health and safety 
• Creative work environment 
• Career opportunities 

• Internal communications 

Government / Regulator • Economic efficiency  
• Compliance with statutory requirements 
• Accurate and timely information 

• Submissions 
• Relationship meetings 

Landowners  • Safety  
• Easement conditions  
• Access for maintenance/repair 
• Compensation for significant interfer-

ence 

• Direct communication and 
consultation 

Property developers • New-connection policies 
• Timely network expansion 

• Direct communication 
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Stakeholder Key Interests How Stakeholder Interests  
are Identified 

Territorial authority • Public safety 
• Minimising of environmental impacts 

(RMA) 
• Support for economic growth 
• 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 

Energy-owned land 

• Direct communication 

Transpower • Reliability of supply 
• Investment for growth 

• Direct communication 
• System operator communica-

tion  

Media • News, background information • Direct communication 

 
We accommodate these stakeholder interests in our asset management practices through: 

• network growth and development plans; 
• comprehensive asset replacement strategies; 
• developing solutions to address the worst performing areas of the network; 
• implementation of security standards reflecting customers’ needs and expectations; 
• safety plans; 
• audit programmes; 
• compliance with regulatory and legal frameworks; 
• addressing quality of supply issues in a timely manner; 
• optimising capital and operational expenditures; 
• maintaining a sustainable business model 
• provision of meaningful, accurate and timely information; and 
• continuously striving to improve the quality of our service. 

2.5.1 Managing Potential Conflicts 

If a conflict between stakeholder interests is identified, then we adopt a scaled resolution process 
to suit the issue and the stakeholder concerns. Ultimately, the Aurora Energy Board will decide 
upon the most appropriate way to resolve any significant issue of conflict between stakeholder 
interests.  

Aurora Energy also ensures alignment is maintained with the Utility Disputes Commissioner 
scheme requirements. 
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2.6 Planning Assumptions 

2.6.1 Significant Assumptions 

2.6.1.1 Population growth and energy demand  
Aurora Energy’s network feeds both high density urban loads (e.g., Dunedin; Queenstown) and 
diverse rural loads (e.g., Central Otago, but also some parts of the Dunedin network).  Demand 
growth remains a key investment driver for the electricity distribution network. Aurora Energy’s 
average 5-year system maximum demand growth forecast for Dunedin is 0% p.a. and for Central 
is 2.0% p.a. 

For both Dunedin and Central, growth in demand has historically matched growth in population.  
However, Central Otago has been more influenced by ‘spurts’ of localised demand, such as the 
property boom of the 2000s. Peak demands (in winter) are driven by school and public holidays, 
and associated ski field operations. 

More recently, irrigation requirements supporting more intensive farming has challenged Aurora 
Energy’s network in Central Otago, particularly the Upper Clutha area.  The recent pace and 
scale of irrigation development in this area has placed significant demand for increased 
capacity on the network.  Further, the impact of irrigation has become the dominant influencing 
factor on summer peaks.  This increase may continue with the trend in changing land usage.  
Conversely, for many rural parts of Aurora Energy’s network (excluding Queenstown and 
Wanaka) the high cost of providing infrastructure has historically meant that additional capacity 
is not planned for, and only installed when needed. 

2.6.1.2 Service level targets 
Our customers have shown that they expect a reliable and secure supply of electricity and, 
indeed, Aurora Energy remains a first quartile performer when viewed at the intersection of price 
and quality using the most readily available cost of delivery metrics. Consultation over many 
years tells us that consumers are satisfied with the long-term level of service we provide, however 
recently consumers have indicated they would like a more reliable service. To achieve a more 
reliable service requires more planned outages. 

As a result, we have split our annual targets for SAIDI and SAIFI with unplanned outages reflecting 
average historical performance combined with higher levels of planned outages.  Even after 
normalisation, given the planned renewals profile included in this AMP and evolving safety 
standards that increasing preclude live work it is our expectation that we will exceed the annual 
targets for SAIDI and SAIFI determined by the regulator in each of the remaining periods.  

2.6.1.3 Inflation assumptions 
The key assumptions for our cost forecasts are discussed in section 8 where all cost assumptions 
are stated in constant (2017) dollars and no allowance has been made for CPI adjustments, 
changes in foreign exchange rates, or local labour, plant and material rate changes. 

2.6.2 General Assumptions 

General assumptions and the potential impacts of change on the AMP forecasts are listed in 
Appendix C. 
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2.6.3 Potential Uncertainties in Key Assumptions: 

2.6.3.1 Edge technologies  
“Edge technology” refers to end-customer investment in new technologies with a potentially 
large impact on the power system from both new sources of supply such as solar photovoltaic, 
and demand such as electric vehicles and distributed storage.  Aurora Energy, like other 
electricity distribution businesses, is facing significant uncertainty with regard to the potential 
uptake of these technologies, which pose different challenges and opportunities as they drive 
changes in consumption patterns, customer behaviours and the operational management of 
the networks themselves. 

Predicting the speed of uptake of such technologies is inherently challenging and is further 
complicated by our ability to deploy smart solutions as soon as they become available.  In the 
first 5 years of this plan, we have adopted a mostly conventional approach installing new assets, 
as-and-when the network requires reinforcement.   

In the later part of the plan, we expect to adopt a combination of traditional asset and new 
technology solutions. By adopting this approach, and investing a little more in the network today, 
we hope to create enough flexibility in the network to cope with the potentially disruptive impact 
of new demand-side technologies. Given the potentially high consequences associated with 
edge technologies, we rate this uncertainty as moderate. 

2.6.3.2 Distributed generation 
We have assumed no changes in larger scale generation connections within the 10 year 
planning period. In 2016, the Electricity Authority conducted a review of the distributed 
generation pricing principles contained in Part 6 of the Electricity Industry Participation Code.  In 
its consultation paper, the Authority stated its view that it was very unlikely that many (if any) 
distributed generators would shut down and that there is a possibility that some planned 
investment in distributed generation will not go ahead. We therefore rate the impact of this 
uncertainty on the plan as low. 

2.6.3.3 Irrigation 
While much of the growth in Central Otago has been driven by the rapid demand for irrigation, 
there is significant uncertainty surrounding how enduring this growth will be given the limited 
irrigable land, the impact of climatic changes on inflows to the area, and fluctuating global dairy 
prices. We therefore rate the impact of this uncertainty on the plan as moderate. 

2.6.3.4 Customer connections 
Network connections can range from a 60A single phase connection, to a big subdivision, or a 
large industrial connection of several thousand kVA.  To facilitate the connection of customers 
to the network, new customer connections cover the cost of the extensions to the Aurora Energy 
network.  Customers make a contribution toward the cost of this work in accordance with Aurora 
Energy’s capital contributions policy.  The creation of new connections, and hence expenditure 
for these, is entirely customer driven and subject to regional economic activity.  

Aurora Energy anticipates that connection growth in Dunedin for 2016/17 will not significantly 
change from status quo; and in Central, development is likely to continue at a steady pace, 
particularly commercial and residential development in the Queenstown Lakes District.  A 
decline in the rate of new irrigation connections may be anticipated, especially in the Upper 
Clutha, as significant tracts of irrigable land have now been serviced.  Additionally, the 
economic climate for Dairy is currently unfavourable, which may further slow the pace of irriga-
tion developments.  The forecast for customer connections is illustrated in Table 2.2. The 
budgeted annual expenditure is presented in Section 7. 
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TABLE 2-2 FORECAST CONSUMER CONNECTIONS 

 2017 2018 2019 2020 2021 2022 
Dunedin 54,740 55,169 55,419 55,671 55,922 56,174 
Central Otago 32,798 33,198 33,866 34,538 35,205 35,877 
Te-Anau 107 113 117 122 126 130 
Total 87,645 88,480 89,402 90,331 91,253 92,181 

2.6.3.5 Service Levels 

2.6.3.5.1 Quality standards  

Compliance with the quality path is expected to be an increasingly difficult proposition over the 
coming years. The manner in which the quality standards are set by the Commerce Commission 
is expected to have a material impact over time.  The Commission’s general approach applies 
a sinking lid to quality standards by setting compliance limits with reference to a historical 
average.  For the 2015 reset of the default price-quality path for non-exempt distributors, the 
average was calculated over a 10-year reference period.  Accordingly, where a distributor’s 
performance is better than the quality limits, over the reference period, they are ‘rewarded’ with 
more onerous reliability limits that they must comply with. 

2.6.3.5.2 Investment profiles 

Aurora Energy noted in its 2014 submission on proposed quality limits for the 2015 to 2020 
regulatory period that “the quality target reset mechanism tends to apply a “sinking lid” that 
ratchets up service quality requirements over time.  Like all sinking lid mechanisms, this could 
ultimately result in targets that are unsustainable unless offset by an exponential increase in 
reliability investment.”  

As noted above, Aurora Energy’s investment profile influences the extent of planned 
interruptions on the network.  The principal activities being planned and undertaken by Aurora 
Energy over the next few years are pole replacements, vegetation management (which both 
commenced in earnest in 2013) and conductor replacements. 

Whilst, as discussed above, the calculation of compliance limits are based on a historical 
average, and therefore inherently factors in an allowance for planned interruptions, the 
challenge for Aurora Energy is that its current and intended level of planned interruptions is more 
than 60% greater than the average duration of planned interruptions over the reference period 
used to set the compliance limits (14.10 minutes). 

Although the Commission has introduced a 50% weighting on planned interruptions for the 
period 1 April 2015 to 31 March 2020, this has no material effect on the compliance limits, since 
the weighting is factored into the limit calculations.  At best, the 50% weighting provides Aurora 
Energy with some additional flexibility to determine which planned events proceed and which 
might be deferred, as reliability performance approaches the compliance limits. 

2.6.3.5.3 Health and Safety and Risk 

Increased focus on managing health and safety risks, driven in part by the Governments 
“Working Safer” reforms, will impact on reliability performance in future years.  It is highly probable 
that some “reliability friendly” work methodologies, such as live working, will become restricted 
as risk tolerance is driven lower. 
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2.6.3.6 Pricing Methodology 
Aurora Energy’s pricing methodology has been stable, in terms of its pricing design, for many 
years. Archived copies of the pricing methodology demonstrate that a mix of volumetric pricing 
for domestic connections, and capacity-based pricing for other connections, as persisted for 
some time.  A review of the methodology is currently underway which seeks to address some of 
the developing / maturing technology issues facing distributors and the impact of regulatory 
constraints such as the Low Fixed Charge Tariff Option for Domestic Consumers) Regulations 2004 
(LFC regulations). 

2.6.4 Potential Differences - Prospective Information and Actual Outcomes 

It is important to recognise that there is a degree of uncertainty associated with forecasts or 
predictions over such long planning timeframes.  The following factors may lead to material 
differences between our forecasts and actual outcomes: 

• material changes in local demand could lead us to change the timing of network 
projects; 

• material differences in detailed design costs and exchange rates may influence the 
economic viability of some projects. If higher costs are anticipated, some projects may 
be delayed, swapped or even abandoned; 

• changes in the regulatory framework; 

• one or more large energy consumers may connect to our network requiring specific 
network development projects; 

• facilitating the rollout of a third-party communications network on our overhead network 
could lead to resourcing issues and, in the short term, labour cost increases; and 

• major equipment failure, storms and/or a natural disaster may impact on our network, 
requiring significant response and recovery work. This may delay some planned projects. 

 

2.7 Aurora Energy’s Asset Management Policy 
Our asset management policy, which underpins our asset management framework, states that 
when managing our assets we will demonstrate our commitment to: 

• embedding a strong safety culture, continuously striving to reduce harm to employees 
and members of the public; 

• providing a service that is cost effective and appropriately balances risk and 
performance; 

• providing a distribution network that is secure, reliable and sustainable both now and for 
future generations; 

• identifying, assessing and managing risk based upon the ISO 31000 standard; 

• ensuring our investment strategies are based on maximising the life cycle benefits and 
protecting the long term value of our assets; 

• maintaining compliance with all relevant legislative, regulatory and industry standards; 

• making asset management decisions that are based on asset knowledge that is mean-
ingful accurate and timely; and 

• exhibiting an unrelenting commitment to continuous improvement, quality and applica-
tion of best practice asset management principles. 
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2.8 Asset Management Drivers 
The policy can be distilled into four broad asset management drivers that define the need, 
priority and scope for asset management practices within Aurora Energy. These are: 

2.8.1 Safety Performance 

We are committed to a safe and healthy work environment for our employees, contractors and 
the communities in which we operate; therefore, our aim is to ensure:  

• zero fatalities; 

• zero injuries causing permanent loss of bodily function; 

• declining harm to people; and 

• taking all practicable steps to ensure our assets do not represent a significant risk of 
serious harm to any member of the public. 

 
We recognise the aspirational nature of our safety objectives particularly given that Aurora 
Energy operates in a high risk industry. However, we are committed to sending “Everyone Home 
Safe, Every Day”. In this context, good is not good enough, and we must continually strive for 
excellence. 

2.8.2 Meeting Customer Service Levels 

Aurora Energy is committed to providing a broad range of service levels for all stakeholders.  
These service levels cover aspects such as safety, capacity, reliability, restoration of supply and 
technical efficiency. Our aim is to not just meet customer expectations, but to strive to exceed 
them.  

2.8.3 Shareholder Returns 

Aurora Energy’s revenue is derived from its capacity to deliver energy – more energy or capacity 
equates to more revenue. Aurora Energy manages its assets to meet Shareholder requirements 
for reasonable returns on investment.  

2.8.4 Compliance  

Aurora Energy aims to comply with all relevant legislation, regulations, standards and codes of 
practice that relate to how the electricity distribution network is managed and maintained.  
Associated documentation includes, but is not limited to: 

• Electricity Act (1992); 

• Building Act (2004); 

• Electricity Industry Act (2010); 

• Public Works Act (1981); 

• Electricity (Safety) Regulations (2010); 

• Health and Safety at Work Act (2015); 

• Electricity (Hazards from Trees) Regulations 2003; 

• Health and Safety at Work Regulations (various); 

• Electricity Distribution Information Disclosure Determination 2012; 

• Electricity Distribution Services Default Price-Quality Path Determination 2015; 

• NZ Electrical Codes of Practice; 
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• Civil Defence and Emergency Management Act (2002); 

• Local Government Act (2002); and 

• Resource Management Act (1991). 

 

2.9 Planning priorities 
Given our asset management drivers our key planning priorities are: 

• ensuring safety performance remains our top priority for our employees, contractors and 
the public; 

• managing asset capacity in Central Otago; 

• continuing to plan, replace and/or modify aging and high-risk network Infrastructure; 

• continuing to ensure development of meaningful, accurate, and timely asset 
knowledge; 

• continuing to develop the capability to support delivery of the asset management 
plan; and 

• increasing security around substations and equipment. 



Asset Management Plan 2017-2027 

| P a g e  26 

2.10 Aurora Energy’s Asset Management Process 
Figure 2-3 shows the high level asset management process employed by Aurora Energy. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 2-3 AURORA ENERGY’S ASSET MANAGEMENT PROCESS 
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Aurora Energy’s approach to asset management comprises six core functions, underpinned by 
five key enablers. The six core functions are: 

2.10.1 Understanding the Needs of the Business  

In broad terms, the business requirements for the management of our distribution assets are: 

• compliance with all legislative and regulatory requirements, all internal policies and 
procedures, and application of industry best practice; 

• meeting the expectations of our customers, and exceeding them where possible; 

• prudently managing risks (safety, financial, asset and environmental); and 

• achieving an adequate return on investment for our shareholder. 

2.10.2 Understanding Asset Performance, Condition and Capability  

Aurora Energy’s asset management team structure comprises roles and responsibilities that are 
focussed on ensuring that a comprehensive understanding of asset performance, condition and 
capability is well understood. The provision of credible information is critical to ensuring that the 
asset management plan is well informed. 

2.10.3 Gap Analysis and Prioritisation 

The gaps between the needs of the business and the performance, condition and capability of 
the assets are identified, assessed and prioritised. The prioritisation is driven by a prudent trade-
off between the management of risk, financial constraints, and plant performance.  

2.10.4 The Development of Strategies to Address the Gap 

Maintenance, operating and development strategies are created to address the gap between 
what the business needs and the current state. The underlying plans and initiatives to implement 
these strategies then form the basis for the asset management plan. 

• growth, replacement and disposal strategies define the major capital works to be under-
taken on the existing asset base to enhance performance, maintain compliance, extend 
the cost effective operational life of the assets and, where appropriate, retire and 
dispose of assets; 

• maintenance strategies define the approach to maintenance and adherence to best 
practice principles that will maximise performance for the lowest possible lifecycle cost; 
and 

• operating strategies define how the assets will be operated to maximise revenues based 
on their capability and any constraints that may exist. 

2.10.5 Asset Lifecycle Management 

Asset lifecycle management includes all those activities that are required to execute the asset 
management strategies and plans and generally comprises: 

• design; 
• construction and installation; 
• commissioning; 
• maintenance; 
• operational management;  
• implementation of renewal and upgrade works; and 
• Retirement and disposal. 
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2.10.6 Providing Continuous Feedback to Enhance Performance 

Continuous feedback on asset management performance (financial, people, H&S, compliance 
and assets) is enabled, which drives continuous improvement. This ensures that all underlying 
activities continue to be appropriately directed, managed and controlled to deliver the business 
outcomes required.  

2.10.7 Asset Management Enablers 

The core asset management functions are underpinned by a number of enablers, which include: 

• quality management; 

• implementation of best practice tools, systems and processes; 

• well-developed policies, procedures and documentation; 

• the deployment of capable and competent teams; and 

• a culture of continuous improvement. 

 

2.11 Asset Management Systems and Information  
Our information technology mission is to improve our business through consolidation, integration 
and automation of our systems to support ‘end-to-end’ business process and good decisions 
through accurate data.   

Our core systems, from an asset management perspective, are our: 

1) Network management system; 

a) Advanced Distribution Management System (ADMS); 

b) network monitoring system, Supervisory Control and Data Acquisition  (SCADA); 

c) Outage Management System (OMS); 

2) Geographic information system (GIS); 

3) works management; 

4) mobile solutions; 

5) financial management information system; 

6) business management system; 

7) network connections management; and 

8) vehicle tracking 

2.11.1 Network Management System (SCCP) 

Aurora Energy’s monitoring, control, communication, protection and automation systems 
provide the key information and control capabilities that Aurora Energy needs to operate the 
electricity network.   Load data, (demand and total energy), is collected and analysed for 
growth trend information, and the outage management system is used for planning and 
notification of outages and production of interruption statistics.  These systems run 24x7 and are 
used extensively for network operation, safety control, equipment protection, outage 
management and decision making.    
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A major upgrade of our network management system is underway and due to be completed in 
2019.  This upgrade includes new control room and backup, new SCADA (supervisory, control 
and data acquisition system), incorporates a new ADMS and OMS, new communication links 
between control rooms and substations, new remote terminal units at each substation, new load 
control equipment, subtransmission circuit protection equipment and direct communication 
links between Aurora Energy and Transpower. The new system will improve safety and customer 
service by providing validation of switching sequencing and giving a true real-time reflection of 
network status.  

The next 12 months will see implementation of this in Central to add to the already implemented 
Dunedin network.  

2.11.2 Asset Data 

The majority of our primary asset information is currently held in our Geographic Information 
System (GIS). We hold information about our network equipment from GXP connections down 
to individual LV poles with a high level of accuracy. The information is also displayed as an online 
map for the public to use as a general reference to where electricity equipment may be 
located. 

Data quality continues to improve through the application of continuous improvement 
techniques.  

Aurora Energy also uses a mobile application in the field to collect, store, analyse and report on 
pole and vegetation data.    

2.11.3 Works Management 

At present works management is performed by a number of non-integrated processes and 
systems.  With the impending separation of Delta and Aurora Energy, a works management 
system will increasingly needed to effectively manage the substantial work flow from Aurora 
Energy as asset manager to Delta as a key services provider. 

2.11.4 Document Management System 

Existing business systems and quality documentation is structured with both Delta and Aurora 
Energy as a single entity.  During FY18, the information and documentation framework will be 
reset to provide for separation. Systems incorporating Risk, Quality, OHS and Environmental 
requirements essentially create a business management support system incorporating core 
business processes, such as document and data control, incident recording and investigation, 
corrective and preventive actions, audits (for many different types of audit activity) and assets 
(specifically, calibrated equipment). 

2.11.5 Financial Management Information System 

The issue of work to (and inspection of) contractors is managed electronically within the FMIS.  
The FMIS covers contract recording, reporting, costing, inventory control, estimating and 
quoting, contract and trade debtors, plant costing, creditors / general ledger, cashbook and 
fixed assets.  Detailed monthly financial reports are produced as well as variance reports to 
monitor performance. 

2.11.6 Network Connections Management 

The process of negotiating and constructing new connections is electronically managed from 
application to livening.  A management system provides network billing, network tariff 
management, network connection management, and meter asset tracking in an integrated 
package.  Separation of Delta and Aurora Energy may require change to this system.  
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The ability to manage a wide range of network tariffs, charges and billing methodologies, 
coupled with interfaces to the electricity market registry, enables Aurora Energy to automate a 
number of key network billing activities including; retailer file validation, market registry 
integration, fixed and variable tariff management, bill reversals, and network reconciliation. 

2.11.7 Fleet Management 

Aurora Energy’s asset management contractor, Delta, has installed a GPS fleet management 
system in its field vehicles.  This system provides a number of reporting features including real-
time vehicle location, activity reporting, job allocation, integration with job management and 
customer service requests, location of fixed assets, route optimisation, driver behaviour and a 
suite of powerful reports that can be configured to meet specific needs. 

2.11.8 Systems Road Map 

While significant progress has been made to improve our systems and business processes, further 
work is required to provide effective asset management, data for analytics and mobility to 
enhance in-the-field efficiency. Separation between Delta and Aurora Energy also presents 
some opportunities and challenges to existing systems and their integration. 

During the next 6 months, informed by the separation of Delta and Aurora Energy into separate 
companies, we will define how our systems and data should best work to benefit both. In some 
cases this will mean simply training users in already purchased technology whereas in others, 
such as asset management, new systems or databases will be required. 

The roadmaps will have a particular focus on data management and field-force enablement 
e.g. capture of asset information in real-time or near-real-time to improve decision making, data 
integrity and business and process efficiency.  

An example is condition inspection results from maintenance activities. Ideally, these will be 
captured using a mobile solution with real-time access to core asset databases, GIS and with 
input from outage management for safety. 

 
      

Compare this to today where multiple systems support ‘end-to-end’ processes across business 
units and field-force mobility is limited. This has led to data created in multiple systems across the 
technology landscape creating inefficiencies for staff particularly when performing tasks in the 
field, and in back-office processes. 

Two other areas we will progress during the next year are asset management and 
works/workforce management. As part of the separation Aurora Energy’s focus will be asset 
management while Delta will focus on works/workforce management.  Previously an integrated 
Enterprise Asset Management (EAM) approach was considered for both. Though this may still be 
valid, over the next year we will: 

• Consolidate naming standards across Dunedin and Central Otago assets; 

• Determine data capture and data cleansing requirements; 
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• Define the handovers between Aurora Energy as asset manager and Delta as service 
provider 

• Identify the core requirements to manage assets effectively prioritising field force capture 

• Select a system or systems to implement 
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3 ASSET DETAILS 
3.1 Overview  
Aurora Energy, is an electricity distribution business formed in 2003 as a wholly owned subsidiary 
of Dunedin City Holdings Limited.  It is predominantly focused on the distribution of electricity to 
two large separate regions of the South Island – Dunedin and Central Otago.  

 
FIGURE 3-1 NETWORK OVERVIEW 
 

3.2 Network Configuration  
The efficient transmission and distribution of electricity plays a vital role in the well-being of New 
Zealand, its people and the environment. In New Zealand, electricity produced by generation 
companies at various plants is transmitted by the national grid operator, Transpower, to network 
operators like Aurora Energy.  

Aurora Energy’s network is hierarchical nature, with lines and cables operating at three distinct 
voltage ranges: 

• Subtransmisison – mostly 33kV but also 66kV;  

• Distribution – mostly 11kV in Central Otago and 6.6kV in Dunedin; 

• Low Voltage (LV) – 230V single phase or 400 V three phase. 

Electricity from high voltage circuits (lines and cables) is transformed, at numerous substations, 
to lower voltage circuits that each serve anywhere between one and a few hundred customers. 
Often the transformation from high voltage to low voltage is 33kV to 11kV; although in Wanaka, 
the conversion is from 66kV to 11kV, and then to the 400/230 volts used in homes and businesses. 
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3.3 Transmission Points of Supply  
Aurora Energy takes delivery of the electricity from Transpower’s network at 5 points of supply, 
known as Grid Exit Points (GXPs). These points are the interface between our distribution network 
and Transpower’s transmission network.  After receipt of electricity at its GXPs, Aurora Energy then 
delivers that electricity through its network to the 87,000 homes and businesses (ICP’s) in Dunedin 
and Central Otago. 

Our subtransmission overhead lines and underground cables each carry a large amount of 
electricity branching out from Transpower’s GXP’s. Large numbers of customers may lose supply 
due to a GXP failure, so a highly reliable configuration is required. To support this, redundancy is 
built into GXP’s through duplication. The theory of redundancy is that should a component within 
a system fail, the system will continue to function because an alternative path is available for the 
system to operate (N-1). The way redundancy is achieved differs given the natural environment. 

GXP’s are owned by Transpower although we do own some equipment that is co-located at 
these sites. 

 

3.4 Asset Summary 
This section provides an overview of the asset fleets that we own operate and maintain including 
the key overall populations. 

3.4.1 Our Asset Fleets 

We use the term asset fleet to describe a group of assets that share technical characteristics 
and investment drivers. We have categorised our electrical assets into eleven portfolio outlined 
below: 

• Support structures 
• Switchgear 
• Overhead Lines 
• Transformers 
• Cables  
• Protection systems 
• Mobile plant 
• Generators 
• Communication systems 
• Building and grounds 
• Other primary equipment 
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3.4.2 Key Asset Populations 

Asset Type Population 

Support structures 

Poles 54,047 

Switchgear 

Circuit Breakers 479 

Zone Substation Switchgear  219 

Distribution Switchgear  1,111 

Overhead Lines - excl. Streetlight /SWER 

Subtransmission (km) 526 

Distribution (km) 2,308 

Low Voltage (km) 1,081 

Transformers 

Power Transformers 67 

Distribution Transformers 6,913 

Cables  

Subtransmission (km) 93 

Distribution (km) 1,009 

Low Voltage (km) 932 

Mobile plant 

Mobile Distribution Subs 3 

Trojan Filtering Units 2 

Mobile Power Transformers 1 

Generators 

Mobile Generator 1 

Emergency Generator 3 

Building and grounds 

Zone Substation  39 
 

3.5 Our Regional Networks 
Our network supply are includes two non-adjoining distribution networks referred to as the 
Dunedin and Central Otago networks. Both networks traverse a variety of terrain, from steep 
mountainous topography to level lowlands, and from remote, relatively inaccessible locations 
right through to high density population centres. As might be expected, customers, population 
and load characteristics vary significantly across our supply area. 
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3.5.1 Dunedin Network 

 
FIGURE 3-2 DUNEDIN SUBTRANSMISSION 

 
Aurora Energy’s urban subtransmission system in Dunedin is known as a radial system, where the 
33kV supply is distributed out from a single point. Until the 1970s, Dunedin was only supplied from 
the Halfway Bush GXP. When the South Dunedin GXP was constructed, the network supply point 
(NSP) from some zone substations was altered. 

As a radial 33kV network, redundancy in supply to each zone substation is achieved by installing 
two underground cables in close proximity to one another. Redundancy is created in the 33kV 
network to minimize the impact of a failure in the supply to a zone substation. 

The 33kV underground cables installed in Dunedin vary in age and construction. The older cable 
construction in Dunedin uses high pressure nitrogen gas insulation. This form of cable requires 
significant care when being excavated around due to the pressure the cable maintains within 
its sheath. The other prominent cable construction installed in Dunedin is free flowing oil-pressure 
cables. This involves the conductors being insulated by free flowing oil that is pressurized by 
bellows at each end.  

The majority of the 33kV underground cables feeding Dunedin’s central business district (CBD) 
zone substations are planned to be replaced within the next 10 years. The radial dual cable 
redundant configuration will be retained. A dual redundant radial configuration has the benefit 
of isolating any underground cable failures to a single substation. In contrast under a ring 
arrangement a single cable failure could reduce the security-of-supply to a number of zone 
substations. 

Aurora Energy’s rural subtransmission system in Dunedin consists of seven overhead 33kV lines. All 
of these lines travel radially away from the Halfway Bush GXP. Throughout the overhead 33kV 
lines, there are small sections of underground 33kV cables. These small underground cable 
sections are known as siphons and are typically created due to land being developed to an 
extent where it is not practical to retain overhead 33kV lines. 
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Overhead lines remain a cost effective means of transmitting electrical energy. Compared to 
underground cables, overhead lines are less resilient to foreign interference such as storms but, 
conversely, the time required to restore a failure to an overhead line is significantly less than an 
underground cable. 

3.5.1.1 Dunedin Load 
The Dunedin area load is a mixture of residential (homes), commercial (shops and offices) and 
industrial load (factories). Due to the climate, residential and commercial heating contribute 
significantly to the network peak load, which follows an expected pattern of morning and early 
evening peaks. These peaks are greater on colder winter days. Load control (predominately of 
domestic hot water storage systems) is used to reduce these peaks. 

A small amount of Dairy farming occurs on the Taieri Plains. This causes irrigation and milking 
loads during summer especially on the Berwick Zone Substation. 

3.5.1.2 Major Dunedin Customers 

3.5.1.2.1 DCC 

The combined load of all the Dunedin City Council operated sites is significant. Of these, the 
most important are those associated with water and waste water pumping and treatment. Long-
term failure of supply to these sites can cause significant social and environmental impacts. The 
customer has backup generation for critical sites. These sites are spread diversely throughout the 
area. The larger, more critical sites have alternative feeds from multiple zone substations. These 
sites would become a priority for restoration of supply for any natural disaster, most likely in co-
operation with Civil Defence. 

3.5.1.2.2 Hospital 

The Dunedin Hospital is also a significant and critical load. The Hospital is feed via two feeders 
from North City zone substation.  They internally operate a changeover arrangement between 
the supply from these feeders and/or backup generators as required. An alternative direct feed 
from the Ward Street zone substation can be used should the supply from both North City feeders 
fail. 

3.5.1.2.3 University of Otago 

The University of Otago operates over a number of buildings in the Northern part of Dunedin City. 
The load from the University reduces over the University holiday periods, as does the load from 
the surrounding student occupied accommodation. Originally, the university was fed from a 
private HV network which was feed from a bus connected to 3 parallel feeders from North City 
Zone substation. However as the University has grown, a number of buildings are connected to 
other feeders in the area. The addition of loads and alternative feed arrangements into the 3 
parallel North City feeders has complicated the protection of these to the point that it has been 
elected to no longer operate these in parallel, but run the main university bus open. It is 
proposed, in future, to add a SCADA RTU to the university bus to allow remote (and possibly 
automatic) changeover to other feeders should one fail. There are a number of alternate feed 
possibilities into the university area from the Ward Street, Willowbank, and Smith Street zone 
substations. 

3.5.1.2.4 Port Otago 

Port Otago is also a sizable customer for Aurora Energy. The Port is a critical business to the Otago 
area. There are significant financial and social implications to the city and surrounding area 
should the Port not be able to operate. The business pressure resulting from the need to turn 
around shipping traffic in a timely manner makes power outages extremely undesirable. 
Electricity is also required for refrigerated containers at the Port, to protect perishable goods. 
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Port Otago operates some standby generation (mainly for refrigeration). The Port is fed via two 
separate feeders from the Port Chalmers zone substation, with a manual changeover 
arrangement. 

3.5.1.2.5 Dunedin International Airport 

There are commercial and air traffic safety implications for the supply to the Dunedin 
International Airport. The Airport operates a standby generator and has an auto-changeover 
system that switches between a feeder from the Outram zone substation and a feeder from the 
Berwick zone substation. 

3.5.1.3 Asset Summary 
Table 3-1 below shows a breakdown of the key assets in Dunedin 

 
TABLE 3-1 KEY ASSETS – DUNEDIN NETWORK 

Asset Type Population 

Customer connections 54,601 

Poles 29,430 

Overhead lines excl. streetlight (km) 1,736 

Zone substations 18 

Underground cable (km) 666 

Distribution transformers 2,628 

3.5.2 Central Network  

The Central Otago network is supplied via the Frankton, Cromwell and Clyde GXPs. 

The Wakatipu basin is supplied from one bulk supply point operated by Transpower New Zealand 
Ltd.  This supply point is known as the Frankton Grid Exit Point (GXP) and is located at 93 Frankton-
Ladies Mile Highway.  

The 8 zone substations in the Queenstown, Frankton and Arrowtown areas then transform from 
subtransmission voltage (33kV) to distribution voltage (11kV).11kV circuits then distribute power 
to smaller distribution transformers located around the streets. All medium voltage distribution in 
the region is supplied at 11kV.   

7 of the 8 zone substations in this area are supplied by redundant (N-1) 33kV lines or cables.  
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FIGURE 3-3 FRANKTON SUB TRANSMISSION NETWORK AND CRITICAL DISTRIBUTION ELECTRICITY 
LINES 
 
The Upper Clutha area is supplied from Transpower’s Cromwell GXP. To supply the large 
electricity demand in the Wanaka, Cardrona and Hawea areas, a subtransmission voltage of 
66kV is used. Two 66kV overhead lines run from Cromwell to Wanaka, one on either side of Lake 
Dunstan. These lines terminate at the Wanaka zone substation and are each approximately 
55km in length. 

From Wanaka, the subtransmission voltage is transformed from 66kV to 33kV, and is presently 
used to supply 2 zones substation in the Cardrona and Hawea area. Approximately 7,800 
customers are supplied in the Wanaka, Cardrona and Hawea areas. The Wanaka substation is 
unusual in that it transforms voltage from 66kV to 33kV and 11kV. 

The three zone substations in Upper Clutha are Wanaka, Cardrona and Camp Hill. These 
substations supply the distribution network at 11kV. With no nearby GXP, Aurora Energy plays a 
greater role in the delivery of power to the Upper Clutha area. There has been considerable 
demand growth in this area recently, necessitating the construction of two new substations. 
Camp Hill, which was been constructed, and a new substation to be located at the corner of 
Riverbank Road and Ballantyne Road, which is currently going through detailed design.  

This substation will allow Aurora Energy to continue to reliably meet the growth in electricity 
demand for the region. This new substation will also enable the Cardrona line to be operated at 
66kV, as constructed. This will improve the efficiency of electricity delivery to the Cardrona area. 
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FIGURE 3-4 CROMWELL SUBTRANSMISSION NETWORK AND CRITICAL DISTRIBUTION ELECTRICITY 
LINES 
 
The Alexandra/Clyde, Manuherikea, Ida Valley and Teviot Valley areas are supplied via two 33 
kV subtransmission circuits connected to the Clyde GXP. Most of the demand in the Clyde GXP 
area load is supplied from distributed generation sites at Teviot, Ettrick and Earnscleugh.  
Subtransmission plays an important role in delivering excess generation for injection into the 
national grid at the Clyde GXP.  Two parallel 33 kV lines run between the Clyde GXP and 
Alexandra, and then onto Roxburgh.  Ettrick is supplied by a single 33kV line from Roxburgh, and 
Omakau, to the north-east of Alexandra, is supplied by a single 33kV line from Alexandra. 

3.5.2.1 Central Otago Load 
The Central Otago area load is unusual with a significant amount of demand generated by 
tourism activities. This includes both tourist accommodation (Hotels and Motels) and other tourist 
activities (e.g. Ski Fields). Residential load is also significant, again due to heating requirements 
in winter. The winter peak load typically displays morning and evening peaks; however, the 
evening peak tends to occur later than in Dunedin and for a longer period.  Again, load control 
is used to reduce the peaks. Cold weather during a school holiday period can cause peaks 
higher than expected. 

Irrigation load, during summer, is also significant in some areas and this is growing, with a number 
of zone substations now having a peak load in summer. The spraying of water to protect orchards 
from frost on spring mornings has caused unusually high peak loads on some substations in the 
past, but this is becoming less significant. 
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3.5.2.2 Major Central Otago Customers 

3.5.2.2.1 CODC and QLDC 

As per Dunedin the combined load of the Central Otago District Council and the Queenstown 
Lakes District Council sites is significant. Again, the most important are those associated with 
water and waste water pumping and treatment. Most of these sites have alternative HV feeds 
that are manually switched as required. Again, these sites would become a priority for restoration 
of supply for any natural disaster, in co-operation with Civil Defence if appropriate. 

3.5.2.2.2 Ski Fields 

The Central Otago ski fields are among Aurora Energy’s largest customers. The load at these sites 
includes ski lifts and snow making machinery, and some smaller loads for the buildings and 
associated activities. Ski lift load is relatively consistent on days that the fields are open. Snow 
making load occurs mainly on cold mornings early in the winter season but can run all day if 
conditions are right and natural snow is lacking. Peak loads generally occur if snow making 
overlaps with lift operations.  

Most ski fields are constrained in load by the infrastructure feeding them (zone substation 
capacity, line/cable rating, and/or voltage drop) and control their own peak load to match this. 
Some use diesel generation to supplement the supply available from the Aurora Energy network. 
Increases in capacity would generally require a customer contribution to fund them and would 
be done via commercial agreement. 

All ski fields are fed via single feeders over difficult terrain, with only limited backup. Ski fields are 
typically open for around 80 days per year, depending on snow conditions. Bad weather 
(particularly high winds) can cause closures during the season. Loss of supply for a busy day (such 
as during school holidays) would cause significant financial loss. Ski fields attract many tourists, 
which then adds to accommodation and other loads during the season. Some ski fields are 
attempting to attract tourists outside of the ski season and run lifts for sightseeing or mountain 
biking. However ski field load outside of the snow making and ski seasons is generally very low. 

3.5.2.2.3 Irrigation 

Due to Central Otago’s very dry climate, irrigation has always been important and a number of 
significant pumping stations have been in service for many years; some as part of ongoing early 
low-cost electricity deals made with Central Electric when gaining rights to build the Hydro 
stations that now belong to Pioneer Energy. Recently, there has been a large increase in 
irrigation load. Some of this has been driven by a conversion of land use to dairy farming, but 
some has occurred without land use change due to Regional Council pressure to irrigate with 
more efficient methods when renegotiating water rights. 

The Hawea, and Tarras areas have seen a large increase in irrigation demand. In these areas 
water is often pumped over relatively long distances and/or to relatively significant heights, 
therefore the amount of electrical load per irrigated land area is high. The Omakau area has 
also seen a significant growth in irrigation, but here, the demand per irrigated land area has 
been significantly lower as the pumping is usually from nearby surface ponds and races. 

Irrigation demand is relatively consistent over the summer period but may be delayed by an 
unusually wet spring. At the end of the season some irrigation demand may drop if it becomes 
too dry and sources of race water become limited. 

In general, irrigation demand is beneficial as it occurs outside of the normal peak winter load 
time. However, some zone substations have now become summer peaking and development 
has been required in some areas to specifically meet irrigation demand.  
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3.5.2.2.4 Queenstown International Airport 

In conjunction with the growing tourism in Central Otago, the Queenstown Airport has grown 
from a small town airfield to a busy international airport. Again, there are commercial and air 
traffic safety implications for the supply to the Airport. The Airport operates a standby generator 
for critical loads and peak demand management. A feeder from the Frankton substation 
supplies the airport; however the Frankton area is heavily meshed and a number of alternative 
supply options exist, including supply from the Commonage substation in the unlikely event that 
the Frankton substation is out-of-service. 

3.5.2.3 Asset Summary 
Table 3-2 below shows a breakdown of the key assets in Central 

 
TABLE 3-2 KEY ASSETS – CENTRAL NETWORK 

Asset Type  Population 

Customer connections 32,009 

Poles 24,617 

Ovehead Lines excl. streetlight (km) 2,187 

Zone substations 21 

Underground cable (km) 1,370 

Distribution transformers 4,285 
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4 MEASURING PERFORMANCE 
4.1 Overview of Service Levels 
This section of the Plan outlines the performance levels required from the network by our 
stakeholders. Service levels cover aspects such as safety, responsiveness, reliability, compliance 
and efficiency, and are summarised in  

TABLE 4-1. 

Our aim is to not just meet our customer and stakeholder expectations but to exceed them 
wherever possible.  The choice of measures enables Aurora Energy to: 

• inform key stakeholders of current and proposed levels of service and associated  
performance targets; 

• focus asset management objectives and strategies to deliver required service levels; 
• identify the costs and benefits of the services; 
• enable customers to assess whether service levels meet their needs and expectations; 

and 
• measure the effectiveness of actions taken through monitoring and reporting on related 

performance measures. 

In setting our service level targets we have attempted to balance: 

• safety considerations; 
• customer consultation and benchmarks against industry standards; 
• regulatory requirements; 
• best practice asset management, as described by ISO55001; 
• historic trends in network performance; and 
• knowledge of current network. 

 
 
TABLE 4-1 SERVICE LEVEL MEASURES 

 

Service Level Measure Performance Indicator (per annum) 

Safety Contractor safety Total Recordable Injuries Frequency Rate (TRIFR) 
Public safety Actual harm to public 

Reliability 

Average customer interruption 
duration SAIDI 

Average customer interruption 
frequency SAIFI 

Overhead Number of interruptions per 100km 
Underground Number of interruptions per 100km 

Power Quality Proven voltage complaints Number per 10,000 customers 

Responsiveness 

Restoration of urban network 
interruption Number of interruptions restored < 4 Hours 

Restoration of rural network 
interruption Number of interruptions restored < 6 Hours 

Efficiency 

Load factor % Energy into the network / peak kWh 
Loss ratio % Energy into the network less energy delivered 

/ energy into the network 
Distribution substation utilisation % Total peak / total capacity 

Environmental 

Sulphur hexafluoride leaks Number of incidents 
Polychlorinated biphenyl leaks Number of incidents 
Maintain full compliance with 
Resource Management Act Number of Breaches 
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4.2 Service Level Measures 
This section describes the key performance measures we employ to monitor our performance. 

4.2.1 Safety 

Aurora Energy is committed to providing services that are safe to end-users and the general 
public as well as our own personnel and contractors.   

The metrics for safety performance are classified into two categories; those that affect the public 
and those that affect contractors undertaking work on the Aurora Energy network. In the case 
of public safety the metric measures the number of actual serious harm incidents.  

The safety metric for contractor safety involves a calculation of the Total Recordable Injury 
Frequency Rate (TRIFR). 

4.2.2 Reliability 

Network reliability performance is influenced by many factors including network design 
constraints, customer density (connections per km of line), exposure to environment, and 
extreme weather events.  We aim to provide customers with a reliable power supply; however, 
service interruptions, both planned and unplanned, can and do occur at times. 

The predominant measures of reliability of electricity networks are the System Average 
Interruption Duration Index (SAIDI) and the System Average Interruption Frequency Index (SAIFI). 

• SAIDI is the average outage duration for each customer served per year. 
• SAIFI is the average number of interruptions that a customer experiences per year. 

 
In simple terms, these measures indicate the average duration and frequency of service 
interruptions, respectively, experienced by customers in a given network area.  As these are 
average measures, individual customers will experience service interruptions more or less 
frequently than the average, and/or interruption durations that are longer or shorter than the 
average. 

In general, customers in rural parts of the network can expect more service interruptions than 
average, since rural customers are generally supplied by a single circuit and there are no 
adjacent circuits that can be “switched in” to provide an alternative supply.  In addition, rural 
supplies are mostly delivered via overhead lines that are exposed to harsher environmental 
conditions over a comparatively longer distance.  Rural customers can also expect service 
interruptions that are longer than the average, as it takes longer for service crews to identify and 
repair faults, owing to the longer distances involved. 

4.2.2.1 Customer Contribution to Reliability Targets 
Aurora Energy regularly surveys its customers on price, quality and reliability issues. Surveys have 
shown that customers expect a reliable and secure supply of electricity.  While recognising that 
individual expectations do differ and that service interruptions can and do occur, historically our 
customers have indicated satisfaction with the long term level of service we provide, favouring 
lower prices over a more reliable service, however recently consumers have indicated they 
would like a more reliable service. To achieve a more reliable service requires more planned 
outages. 

As a result, we have split our annual targets for SAIDI and SAIFI with unplanned outages reflecting 
average historical performance combined with higher levels of planned outages.  Even after 
normalisation, given the planned renewals profile included in this AMP and evolving safety 
standards that increasing preclude live work it is our expectation that we will exceed the annual 
targets for SAIDI and SAIFI determined by the regulator in each of the remaining periods. 
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4.2.3 Power Quality  

Aurora Energy is committed to providing services that are both reliable and of acceptable 
quality, particularly with respect to steady state voltage level.  Variations to voltage can affect 
the quality of power delivered to customers and may result in momentary fluctuations or affect 
consumer appliances, the cause of which is primarily due to rising loads, lightning strikes or, on 
occasion, conductor/joints degradation.  This mainly occurs during winter when loads are 
highest. 

Aurora Energy measures its quality performance through monitoring and responding to reports 
or complaints received during the year, as well as via feedback in annual customer surveys.  Any 
complaints received during the year are logged and investigated to validate if they are voltage-
related.  Depending on the complexity of the situation, it may be some time for before the cause 
is confirmed, solution designed and/or additional investment is made. 

Aurora Energy has set targets relating to the maximum number of valid voltage complaints over 
the total network, being (less than) 10 per 10 000 consumers per annum (so approximately 80 
voltage complaints per year).   

Aurora Energy will maintain your power supply within the following limits, except for momentary 
fluctuations, when measured at the Point of Supply: 

• Voltage within ±6% of 230 volts (between 216.2 volts and 243.8 volts) and 
• Frequency within ±1.5% of 50 hertz (between 49.25 hertz and 50.75 hertz). 

 
It should be noted that voltage, in particular, can swing between the limits when electricity 
demand fluctuates.  Greater demand causes voltage to drop, following which various items of 
network equipment, including transformer tap-changers and voltage regulators, will operate to 
maintain voltage levels.  This variation will be more pronounced in rural areas due to the greater 
impedance of relatively longer lines, and may be particularly noticeable by customers near the 
‘edge’ of the network. 

4.2.4 Responsiveness 

Aurora Energy is committed to resolving consumer issues in a responsible and timely manner.  
Because Aurora Energy has contracted out management of its assets to Delta, Aurora Energy 
monitors Delta’s performance to ensure appropriate customer service levels are maintained for 
such matters as answering telephones and correspondence.   

For general customer enquiries and issues relating to power or voltage, Aurora Energy’s 
commitment is that within 7 days, it will investigate and respond in detail or advise when a final 
response can be expected due to the nature of the problem.  If the investigation cannot be 
completed within 7 working days, then Aurora Energy will provide, within that period, an estimate 
of the time it will take to complete the investigation.  Aurora Energy will remedy any problems 
under its control in a timely manner, in accordance with good industry practice. 

Aurora Energy provides a 24 hour service for direct fault calls and emergency contact1; and 
maintains a complaints register to log complaints and track resolution.   
  

                                                      
 
 
 
1 The 24 hour service has a limited capability and consumers are encouraged to call their retailer for up-to-date information on fault restoration. 
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TABLE 4-2 SERVICE GUARANTEE 

Service Criteria Performance Indicator 
Service Guarantee for 

Exceeding the 
Timeframe 

Response to customer 
enquiries 

Within 7 days Aurora Energy will investigate and 
respond in detail or advise when a final response can 
be expected due to the nature of the problem  $50 

Response to power 
quality or voltage 

Within 7 days Aurora Energy will investigate and 
respond in detail or advise when a final response can 
be expected due to the nature of the problem  $50 

Notification of 
planned service 
interruption 

Missing notification of planned interruption $20 per ICP per missed 
communication 

4.2.5 Technical Efficiency 

Aurora Energy utilises the following measures to ensure that the delivery of energy is as efficient 
as practicable, given the underlying characteristics of the network: 

4.2.5.1 Load factor 
Better utilisation of capacity in the network can be gained through optimising the load factor, 
which is the ratio of the annual energy transported through the network to the total energy that 
would be transported if used at the peak demand for the entire year.  A high load factor means 
power usage is relatively constant. Low load factor indicates that occasionally a high demand 
is set; however in order to service that higher demand, capacity is under-utilised for extended 
periods, increasing system costs.   

4.2.5.2 Capacity utilisation ratio 
This ratio measures the utilisation of transformers installed on Aurora Energy’s network and is 
calculated as the network maximum demand divided by the distribution transformer capacity 
installed on the network.    

4.2.5.3 Energy loss ratio 
Energy losses mainly occur due to heating of lines, transformers and cables.  Theft can also be 
an issue.  In general, losses cannot be avoided and therefore all electricity networks experience 
losses to some degree.  

4.2.5.4 Pricing policies 
Aurora Energy encourages efficient use of the network through its control period demand pricing 
policies, which strongly incentivise the use of electricity during off-peak periods.  The control 
period is approximately 150 to 250 hours per year, during May to August. 

Despite this pricing signal, the limited use of gas for heating purposes coupled with the location 
of several ski-fields in the Central Otago area, results in high loads occurring during winter.  Aurora 
Energy continues to promote the use of electricity during off peak periods by strongly signalling 
the high cost of delivery during peak periods compared to off-peak periods.   Details of our Use-
of System pricing methodology can be found on Aurora Energy’s website. 

4.2.6 Environmental 

Aurora Energy remains committed to reducing environmental effects and does so by controlling 
the release of substances used in network assets that could cause adverse effects to the environ-
ment. In particular, this relates to oil and sulphur hexafluoride used in switchgear, and poly-
chlorinated biphenyls. 
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4.2.7 Financial 

4.2.7.1 Dividends 
Aurora Energy provides a dividend to its shareholder, Dunedin City Holdings Limited (DCHL). 
Aurora Energy’s dividend policy is contained within its Statement of Intent, available from the 
Aurora Energy website.  

 

4.3 Consumer Consultation 
A customer engagement framework for Aurora Energy is provided following in Figure 4-1. 
Customer opinion is fundamental to optimising our asset management practices. We 
acknowledge that individual needs and expectations differ and endeavour to ensure that as far 
as practice all our customers are satisfied with the level of service we provide and that no party 
is unduly advantaged or disadvantaged in the long term. 

To determine customer requirements with regard to service level we survey our customers on 
quality, price and service issues on an annual basis through telephone surveys and direct 
customer engagement.  The telephone survey covers key service-related issues such as 
acceptable restoration time and the price-quality trade-off.  Key account management is also 
an integral part of the overall framework to enhance customer insight and realise the full business 
potential from our customer relationships. 

4.3.1 Telephone Surveys 

Aurora Energy has been surveying its residential customers by means of a telephone survey since 
2006.  The survey is primarily focused on gauging feedback on a range of price, quality and 
service issues including: 

• knowledge of retailer/line company names; 
• relative importance of price and quality of supply as well as the acceptability of trade-

offs; 
• number and length of planned outages considered to be reasonable; 
• advice and notice regarding planned outages; 
• recent experience of unplanned outages; 
• interest in paying a premium in order to reduce supply restoration times as well as to 

reduce supply interruptions; 
• satisfaction with contacts in the event of unplanned supply interruption; and 
• satisfaction with contacts involving other issues. 

 

The survey involves a random sample of 400 customers (200 in Dunedin and 200 in Central) and 
is designed to have a margin of error of 4.9% at the 95% confidence level.    
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4.3.1.1 Summary Results 2016 
The survey design was updated in 2015 to improve 
the experience of respondents and to ensure more 
statistically valid results. The principal results and 
conclusions of the 2016 telephone survey were: 

• Overall customer expectations of 
restoration times after an unplanned 
outage have decreased, with weighted 
average acceptable outage times 
increasing from 3.8 hours to 4.0 hours. 
However in Central expectations have 
increased from 3.8 hours to 3.6 hours; 

• customer expectations of reliability and 
propensity to pay for higher reliability were 
extremely low in both Central and Dunedin 
(2%); 

• although customers have low levels of 
recognition of both retailers and line 
companies, awareness of the Aurora Energy 
brand has increased significantly 
particularly in Dunedin; 

• 91% of customers were satisfied with the 
amount of information and notice provided 
for planned outage programme impacts.  
(These impacts have increased significantly 
in the Central area as a result of the large 
works programme);  

• Satisfaction with staff handling other 
enquiries decreased to 58% with the most 
noticeable drop in Central falling form 62% 
to 20%; and   

• 87% of customers who sought service when 
experiencing an interruption to supply in the 
6 months prior to the survey were satisfied 
that they had spoken to the correct person 
and had received appropriate information. 

 



Asset Management Plan 2017-2027 

| P a g e  48 

 

 

 
FIGURE 4-1 CUSTOMER ENGAGEMENT FRAMEWORK 

4.3.2 Consultation with Large Consumers 

Aurora Energy has a demand management program which targets large capacity connections 
and provides an opportunity for these consumers to offer feedback on a large number of issues, 
including service levels.  Some of Aurora Energy’s large capacity connections in Dunedin and 
Central are shown below: 

• Central Otago: Queenstown Lakes District Council, Central Otago District Council, NZ Ski, 
Cardona Ski field and Queenstown Airport. 

• Dunedin: Otago University, Port of Otago, Turners & Growers, Dunedin District Council, 
Cadbury, Fonterra, NZ Wood Mouldings, Southern DHB, Kiwirail and the Ravensdown 
Fertiliser Co-operative. 

Specifically, the demand management service that Aurora Energy provides to large customers 
consists of customer assistance, customer education and monthly progress reporting.  

4.3.3 Customer Complaints 
Aurora Energy is required, under the Electricity Industry Act 2010, to be a member of the Utilities 
Disputes scheme.  The scheme has a comprehensive constitution document approved by the 
Minister of Consumer Affairs, which prescribes the handling of complaints, including 
timeframes. The requirement for processing complaints regarding Aurora Energy’s service 
(including complaints about Aurora Energy contractors) is detailed in Aurora Energy’s Handling 
of Electricity Complaints policy. 
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4.3.4 Other Stakeholder Consultation  

4.3.4.1 Feedback from electricity retailers 
From time to time, Aurora Energy receives feedback from individual consumers, via their 
electricity retailer, on aspects of the Aurora Energy delivery service.  

4.3.4.2 Consultation with other stakeholders 
Aurora Energy regularly consults with local councils and business groups on major projects; 
including discussion of the costs and benefits of various projects.  In 2015, Aurora Energy 
commenced detailed discussions with the Otago Regional Council; Dunedin City Council; 
Central Otago District Council and the Queenstown Lakes District Council on the review of the 
various Regional and District Plans within the region.   

These discussions have covered a variety of topics including our desire to introduce planning 
provisions relating to the protection of Regionally Significant Infrastructure and Critical Electricity 
Lines (CELs) which are crucial to the region’s quality, reliability and security of electrical supply 
and, therefore, economic well-being. 

In order to progress the concept of CELs across the region Aurora Energy has canvassed the 
experience of other Electricity Distribution Businesses including, Transpower, and participated in 
industry forums and actively engaging with rural interest groups to ensure that the need for and 
implications of the proposed planning provisions are clearly understood.  

It is anticipated that 2017/18 will provide further opportunities for Aurora Energy to continue 
consultation and dialogue with interest groups on this issue.  

 

4.4 Future Service Level Targets  
Service level targets for the current regulatory period (2016-2020) are shown in Table 4-3 below. 
In setting these, Aurora Energy has given consideration to safety, customer feedback, historic 
trends in network performance, knowledge of current network health and the volume of 
programmed work.  

This has resulted in unplanned SAIDI and SAIFI targets being set in line with the regulatory limits.  
 
Planned SAIDI and SAIFI for future years (2018, 2019 and 2020) has been formulated based on 
Actual March 2017 figures with a 15% loading to cater for the increased volume of work 
scheduled and changes to our live line practises.   
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TABLE 4-3 FIVE YEAR SERVICE LEVEL TARGETS 

Service Level Measure FY16 FY17 FY18 FY19 FY20 

Safety 

Total Recordable Injury Frequency Rate 
(TRIFR) per200,000 man hours 7.0 6.5 4.75 4.50 4.25 

Actual harm to public 0 0 0 0 0 

Reliability 

SAIDI - Unplanned ≤76.41 ≤76.41 ≤76.41 ≤76.41 ≤76.41 

SAIDI - Planned ≤6.95 ≤6.95 ≤138.4 ≤138.4 ≤134.9 

SAIFI - Unplanned ≤1.40 ≤1.40 ≤1.40 ≤1.40 ≤1.40 

SAFI - Planned ≤0.05 ≤0.05 ≤0.52 ≤0.52 ≤0.50 

Overhead faults per 100km 10.5 10.5 10.5 10.5 10.5 

Underground faults per 100km 2.5 2.5 2.5 2.5 2.5 

Power Quality Voltage complaints per 10,000 customers <10 <10 <10 <10 <10 

Responsiveness 

Hours to restoration Dunedin and Central 
(excludes Central rural) <4 <4 <4 <4 <4 

Hours to restoration rural Central <6 <6 <6 <6 <6 

Response to customer enquiries > 7 days 0 0 0 0 0 

Response to power quality or voltage 
complaints > 7  0 0 0 0 0 

Absent notification of planned interruption 1 1 1 1 1 

Efficiency 

Load factor % ≥54% ≥54% ≥54% ≥54% ≥54% 

Loss ratio ≤6.0% ≤6.0% ≤6.0% ≤6.0% ≤6.0% 

Utilisation % ≥31% ≥31% ≥30% ≥30% ≥30% 

Environmental 

Sulphur hexafluoride leaks 0 0 0 0 0 

Polychlorinated biphenyl leaks 0 0 0 0 0 

Breaches of Resource Management Act 0 0 0 0 0 

Falcon Safety Site Installations #   +3 +3 +3 

4.4.1 Capability to Deliver 

Skill shortages and current resource (personnel) limitations are acknowledged as a key factor 
influencing the timeframe required to plan and deliver the quantum of work programmed over 
the 10-year period, and indeed the next 30 years.  While prioritisation processes assist to focus on 
areas considered to be high risk, further work is required to more accurately quantify and 
prepare for future needs, including training and development.   
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4.5 Evaluation of Performance 
In the following sections we review our performance against the targets stated in our previous 
AMP. 

4.5.1 Performance Overview  

Despite not meeting our reliability for the period ending 31 March 2016 the year was a very 
successful one with some of the highlights listed below: 

• Aurora Energy’s assets increased by 5% to $436.5m and customers increased 1% to 
86,622, primarily due to high growth in the Central Otago region. 

• Upgraded power supply to Omakau and surrounding areas in Central Otago including 
overhead line upgrades and construction of a new substation at Lauder Flat Road, which 
was livened in January 2016. 

• Strengthened power supply to the Closeburn and Glenorchy areas of Lake Wakatipu. 

• Achieved major milestones in multi-year project to modernise and upgrade our network 
management, control and communication systems: the completion of the SCADA 
system upgrade to a modern advanced distribution management system and a new 
24/7 network control centre for Dunedin.  

4.5.2 Safety 

The safety of contractors and public is one of Aurora Energy’s primary service levels and remains 
a core area for ongoing improvement. 

Delta implemented the Incident Cause Analysis Method (ICAM) during 2014/15.  Using ICAM to 
investigate incidents and near misses has led to the implementation of a number of key actions 
and preventative measures to avoid, mitigate or eliminate future occurrences. 

Aurora Energy’s safety performance has improved due to a number of initiatives including: 

• Participation in a safety and compliance audit conducted by Energy Safe. Aurora last 
participated in an audit back in 2006. 

• development of a competency framework for all contractors working on the Aurora 
Energy network. This also serves as an input into Delta’s internal competency and training 
programme; 

• promptly imposing de-energised work restrictions on Long and Crawford oil insulated 
switchgear following a fatality in Western Australia. A review of maintenance practices 
and selected renewals is currently under consideration; 

• standardisation of PPE to protect against arc flash, detailed calculation of safe working 
distances for substation equipment and improved ability to mitigate through changes to 
fusing at the point of supply; 

• a full review of substation security measures and upgrades to the SCADA alarms system 
monitoring entry points into substations. Perimeter fencing and access doors have since 
been upgraded to provide safe, reliable and secure access to and from substations for 
approved contractors; and  

• implementation of Job Safety Analysis and an increased emphasis on safety by design. 

4.5.3 Reliability 

Aurora Energy measures network reliability performance using two metrics: average duration 
(SAIDI) and average frequency (SAIFI) of service interruptions per consumer. These measures also 
govern Aurora Energy’s performance under its regulated price-quality path. 
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Aurora Energy failed to comply with the 2015 and 2016 quality standards set under the relevant 
default price quality path determinations2.  This section provides an overview of the factors that 
contributed to non-compliance. 

4.5.3.1 Summary 
• Reliability performance in 2015 was marred by a couple of high impact events in May 

2014 and January 2015, of which one gained some relief from boundary substitution.  
Otherwise, performance was broadly in line with the quality path limits; 

• Reliability performance in 2016 was affected by a significant number of extreme events, 
much of which was triggered by weather; however, some affect from the 
unmanageable risk of fall-length trees was experienced; 

• Aurora Energy has taken on board the recommendations of the 2013 Strata report into 
Aurora Energy’s quality breach in 2011 and 2012, and has placed significant emphasis 
on improving asset condition data, pole replacement and vegetation management in 
the intervening period. 

• Aurora Energy is currently spending in excess of its network operational expenditure 
allowance to manage factors directly affecting reliability, and is forecasting to spend 
well in excess of its capex allowance during the regulatory control period, a significant 
proportion of which is associated with asset renewal. 

• As a result of public safety concerns regarding its pole fleet, Aurora Energy directors have 
approved an accelerated pole risk reduction programme, which will impact on current 
and future reliability. 

Table 4-4 summarises the quality result for the 2015 and 2016 years. 

 
TABLE 4-4 SUMMARY OF 2015 AND 2016 QUALITY RESULT 

 2015 2016 
Measure Result Limit Exceed? Result Limit Exceed? 
SAIDI (minutes) 123.6 98.29 Yes 128.73 83.37 Yes 
SAIFI (interruptions) 1.37 1.67 No 1.75 1.45 Yes 

 

The difference in quality limits, between 2015 and 2016, arises from the introduction of a revised 
normalisation methodology, and a 50% de-weighting of planned interruptions as part of the reset 
of Aurora Energy’s default price-quality path from 1 April 2015.  The quality limits for 2016 to 2020 
are also impacted (lowered) by removal of the (approximately) 2.74% and 14.92% improvements 
in SAIDI and SAIFI, respectively, over the 2005 to 2014 disclosure years. 

As Aurora Energy exceeded the quality limit in 2015 and 2016, in respect of SAIDI, it breaches rule 
9.1(b) of the Electricity Distribution Services Default Price-Quality Path Determination 2015. 

4.5.3.2 2015 Reliability 
During the 2015 disclosure year, only one major event day occurred, based on the 2010-2015 
boundary values of 11.93 minutes and 0.30 interruptions.  

  

                                                      
 
 
 
2 For the 2015 disclosure year, the Electricity Distribution Services Default Price-Quality Path Determination 2012 applies, and for the 
2016 year, the Electricity Distribution Services Default Price-Quality Path Determination 2015 applies. 



Asset Management Plan 2017-2027 

| P a g e  53 

That event occurred on Saturday 24 May 20143: 

“On Saturday 24 May 2014, an extreme weather event occurred, which was largely 
isolated to the Dunedin subnetwork, and resulted in 18.37 SAIDI minutes.  This 
triggered a boundary substitution, limiting the regulatory impact of the event to 
11.93 minutes. 

The storm struck mid-afternoon, with heavy winds and rain. Approximately 5mm of 
rain fell within half an hour, accompanied by a temperature drop of approximately 
10 degree over a period of minutes.  

The event interrupted 2,749 consumers, with 1,488 consumers interrupted overnight, 
as conditions were deemed to be unsafe for repair works to continue in the dark.  
46 consumers were interrupted for a period of 71 hours. 

Line crews that normally service the Central Otago sub-network were brought to 
Dunedin to assist with repairs.”4 

Had the 2015-2020 normalisation methodology applied, with boundary values of 3.382 minutes 
and 0.060 interruptions, then four major event days would have occurred. 

• 24 May 2014, affecting both SAIDI and SAIFI (as noted above); 

• 26 May 2014, affecting SAIDI only, involving consequences of the wind storm two days 
earlier and further unsettled weather; 

• 1 August 2014, affecting SAIFI only, driven by a wind-storm affecting the Central Otago 
subnetwork ; and 

• 31 January 2014, affecting SAIDI only, caused by a tree felled through a 33kV line near 
Queenstown. 

The relatively low number of major event days and the frequency index being within limits, 
suggests that the year was characterised by outages longer than average duration, but not 
excessively long as to trigger a major event.  This is verified by the average, non-normalised, daily 
SAIDI (0.447 minutes) in 2015, being 30% higher than the preceding 10-year daily average of 
0.343 minutes. 

4.5.3.3 2016 Reliability 

The 2016 year saw a number of extreme events affect network performance, including impacts 
from unmanageable risks like damage from fall-distance trees. Ten major event days were 
recorded during the 2016 disclosure year: 

• 25 May 2015, affecting both SAIDI and SAIFI; 
• 4 October 2015, affecting both SAIDI and SAIFI; 
• 7 October 2015, affecting SAIDI only; 
• 17 October 2015, affecting SAIDI only; 
• 24 November 2015, affecting both SAIDI and SAIFI; 
• 26 November 2015, affecting SAIDI only; 
• 27 November 2015, affecting both SAIDI and SAIFI; 
• 23 December 2015, affecting SAIFI only; 
• 10 March 2016, affecting both SAIDI and SAIFI; and 
• 15 March 2016, affecting both SAIDI and SAIFI. 

 
  

                                                      
 
 
 
3 See also https://www.odt.co.nz/news/dunedin/it-missed-inches.  
4 Aurora Energy Limited. (2015). Annual Compliance Statement. 31 March 2015. p7. 

https://www.odt.co.nz/news/dunedin/it-missed-inches
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Detailed explanations of those events were provided in Aurora Energy’s 2016 Compliance 
Statement5, and for completeness, are repeated below: 

 

Date: 25 May 2015 MED Type: SAIDI and SAIFI SAIDI: 11.843 min. SAIFI: 0.095 int. 
Wintry weather hit the South Island, with snow closing roads around the region and storms causing power 
outages in Dunedin and Central Otago.  The Dunedin received multiple lightning strikes resulting in 
damage to four large 6.6kV/400 distribution transformers.  Transformers were unrepairable, requiring 
removal and replacement, and the use of temporary generation to maintain supply.  Affected areas 
were Musselburgh, Port Chalmers and part of the Otago Peninsula.  In Central Otago, the snow loading 
on trees and conductors resulted in multiple conductor breaks.  Areas most affected were Omakau, 
Queenstown/Frankton, Lake Hayes, and Arrowtown. 

Date: 4 October 2015 MED Type: SAIDI and SAIFI SAIDI: 20.437 min. SAIFI: 0.132 int. 
A severe wind event hit the South Island from Christchurch south.  The Central Otago and Dunedin 
networks were hit by severe winds, lightning, and hail.  Power remained out in some parts of Dunedin 
and Central Otago overnight (Glenorchy, Kinloch, Closeburn, Omakau, Macandrew Bay and Leith 
Valley) as severe weather made it unsafe for service crews to continue repairs.  Making safe response 
continued through the night.  The severe weather resulted in 25 high voltage feeder faults.  Severe wind 
speeds delayed the fault response by precluding the use of helicopters to conduct line patrols.  The 
lightning storm reoccurred in some areas of Central Otago, requiring several return visits to carry out 
repairs to HV transformer fuses.  

Date: 7 October 2015 MED Type: SAIDI only SAIDI: 6.183 min. SAIFI: 0.058 int. 
The region experienced hot temperatures with high wind gusts of 80-100kph, including Dunedin which 
recorded a high of 29 degrees.  The Otago Rural Fire Authority issued a “spike day” alert notification due 
to the high temperatures and wind gusts.  A number of fires occurred, resulting in pole damage, and 
trees and conductor clashes caused interruptions in the East Taieri, Alexandra and Queenstown areas.  
A significant fire on Saddle Hill prevented access by service crews for around 8 hours. 

Date: 17 October 2015 MED Type: SAIDI only SAIDI: 4.324 min. SAIFI: 0.014 int. 
At 5:18am, all supply was lost to Omakau with the tripping of the single 33kV circuit from Alexandra to 
Omakau.  The weather conditions were mild with little, if any, wind.  The cause of the fault was found to 
be a failed 33kV splice wrap joint, mid span, close to the Alexandra end of the feeder. The fault location 
was on steep country with limited vehicle access which made identifying and repairing the fault more 
difficult.  Subsequent to this event, all 33kV line wrap splices have been removed from the Omakau circuit 
and are no longer used on the Aurora Energy network for joining inline 33kV conductors. 
Date: 24 November 2015 MED Type: SAIDI and SAIFI SAIDI: 4.660 min. SAIFI: 0.166 int. 
The Central Otago network experienced high winds for a relatively short period of time between mid-
morning and 4pm.  Two significant interruptions impacted on more than 11,000 customers: 

• A large tree (towards Glenorchy) fell through lines and across the main road to Glenorchy.  A 
manual reclose of the feeder by the Network Coordinator resulted in a protection tripping of 
Fernhill T1, affecting part of the Queenstown central business district, Closeburn and 
Glenorchy. 

• A prolonged (87 seconds) high resistance earth fault occurred within Aurora Energy’s Cromwell 
33kV system.  This was likely caused by a pole fire on the Cromwell – Wanaka 66kV No. 1 circuit.  
Due to the high resistance nature of the fault (~25A), feeder protection at Aurora Energy’s 
Cromwell zone substation did not detect the fault.  As a result, Transpower’s Neutral Earthing 
Resistor (NER) earth fault protection operated to clear the fault, tripping Cromwell CB1082 
(Transpower) and causing a loss of supply at the grid exit point, as Cromwell T5 (Transpower) 
was not in service during the fault.  If Cromwell T5 (Transpower) had been in service, a GXP 
interruption may have been avoided, as the fault current would have been shared between 
T5 and T8.  Transpower are looking into this in more detail; however, as this event was likely 
trigged by an incident within the Aurora Energy network, we have not excluded this incident 
from Aurora Energy’s quality assessment. 

  

                                                      
 
 
 
5 Aurora Energy Limited. (2016). Annual Compliance Statement. 31 March 2016. P8-10. 
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Date: 26 November 2015 MED Type: SAIDI only SAIDI: 6.641 min. SAIFI: 0.044 int. 
Strong winds affected the Central Otago network and caused a number of fault events in the Wakatipu 
and Alexandra areas.  The bulk of the SAIDI impact (4.825 minutes) was attributable to a tree through 
the Queenstown – Glenorchy 11kV circuit, which took 20.4 hours to restore service to all affected 
customers.  The bulk of the SAIFI impact (0.030 interruptions) was attributable to transient faults (likely 
wind-blown debris) cleared by successful manual reclose attempts. 

Date: 27 November 2015 MED Type: SAIDI and SAIFI SAIDI: 21.497 min. SAIFI: 0.069 int. 
Severe weather and high winds caused service interruptions on the Aurora Energy network in parts of 
Central Otago and Dunedin (Wanaka, Dalefield, Lake Hayes, Frankton Flats, The Neck, Makarora, 
Cardrona, Closeburn, Glenorchy, Springvale, Alexandra, East Taieri, Saddle Hill, North East Valley, and 
Port Chalmers).  High winds caused damage to power poles and caused trees to clash into overhead 
lines.  Service crews responded and restored power where it was safe to do so; however, a number of 
repairs were delayed until after daybreak for safety reasons. The event required activation of Aurora 
Energy’s operational coordination centre, active media, personnel and fatigue management. 

Date: 23 December 2015 MED Type: SAIFI only SAIDI: 1.569 min. SAIFI: 0.093 int. 
Supply was interrupted to the Upper Clutha, including Wanaka, when both Cromwell – Wanaka 66kV 
sub-transmission circuits tripped.  A fault occurred on one circuit while the inter-trip protection scheme 
between Cromwell and Wanaka was inoperable.  The inoperable status of the inter-trip protection was 
unknown to the Control Room.  The backup protection correctly tripped the second transformer at 
Wanaka, to disconnect the alternative feed into the fault.  The actual cause of the fault on the 66kV 
circuit from Cromwell to Wanaka remains unknown; however, members of the public reported a flash of 
light close to the Cromwell end of the circuit, and It is suspected a flash over occurred on an underbuilt 
11kV circuit, and caused the fault on the 66kV circuit (same pole structure).  It is not uncommon for loose 
cover material from vineyards and orchards to tangle around poles and lines in the Cromwell area.  
Subsequent to this event, the inter-trip scheme has been repaired and a fail-condition alarm activated 
in SCADA. 
Date: 10 March 2016 MED Type: SAIFI and SAIFI SAIDI: 43.292 min. SAIFI: 0.199 int. 
A severe wind event hit Dunedin, beginning at 17:30pm on Thursday 10 March 2016, and continued to 
affect parts of the network through to 8am on Friday 11 March 2016.  The severe gales, with gusts 
recorded in excess of 150kph (average wind gusts 130kph), caused significant disruption to customers 
connected to Aurora Energy’s network.  The strongest gusts recorded were 152kmh at Taiaroa Head at 
6pm and 7pm, while Goat Island, by Port Chalmers, had winds of 144kmh at 7pm.  Over the period of 14 
hours (6pm to 8am) a total of 13 high voltage feeders sustained significant damage as a result of tree 
contacts and conductor breaks.  The main areas affected were Green Island, Outram, Henley, Allanton, 
Momona, Cape Saunders, Harwood, Otakou and Taiaroa Head.  Most significantly, Halfway Bush - Green 
Island 33kV circuits No1 and No2 sustained multiple tree contacts/trees falling through lines.  The section 
where these circuits pass through the Green Island pine forestry block suffered the most damage.  
Extensive damage occurred to 6 x 33kV poles, crossarms, conductors and pilot wire control cables. Both 
circuits required significant repairs and reconstruction. The event required activation of Aurora Energy’s 
operational coordination centre, active media, personnel and fatigue management. 
 
Date: 15 March 2016 MED Type: SAIFI and SAIFI SAIDI: 3.396 min. SAIFI: 0.063 int. 
At 6:00am, a protection fault resulted in the tripping of Green Island - Halfway Bush 33kV circuit No1.  At 
the time of the fault, Green Island zone substation was on ‘n’-security due to continuing repair works on 
Green Island - Halfway Bush 33kV circuit No2, as a consequence of the severe storm 5 days earlier (see 
above).  The fault was traced to a pilot cable failure and required the replacement of 600 metres of 
multi-core cable.  A visual inspection of the cable points to a lightning strike; however, it is unclear when 
this occurred. 

 

Consistent with the high number of major event days, weather is generally noted to be a factor 
in in the 2016 quality result.  

4.5.3.4 Network Structure and Quality Performance 
Aurora Energy comprises two dis-contiguous networks with quite different characteristics. 

The predominantly urban Dunedin subnetwork, comprising 54,601 connection points and a 
circuit length of 1,736 km (excludes street lighting), experiences generally flat growth in terms of 
demand and connections.  91 percent of the Dunedin subnetwork is located within 10km of the 
coast, and is aged, leading to a predominantly renewal-based focus.   
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The generally mixed urban & rural Central Otago subnetwork comprises 32,009 connection 
points, and has a circuit length of 2,187 km (excluding street lighting).  The Central Otago 
subnetwork is fast growing, with a significant step-change in demand for irrigation connections 
occurring between 2013 and 2016.  This subnetwork also includes the fast growing communities 
of Cromwell, Wanaka, and Queenstown, although Aurora Energy’s growth in Queenstown is 
moderated somewhat by the presence of a competing grid-connected distributor at Frankton.6  
The Central Otago subnetwork, therefore, has a mix of aged and newer assets.  Accordingly, 
the investment focus in this subnetwork is split between growth and renewal. 

Following Strata’s review of Aurora Energy’s reliability performance in 2013, Aurora Energy has 
continued to focus on enhancing asset data, renewal of aged infrastructure and management 
of vegetation. 

This focus has resulted in an increase in the quantum of SAIDI and SAIFI attributable to planned 
work.  Both the 2015 and 2016 year saw planned interruptions significantly above the average 
annual planned allowance of 14.7 minutes and 0.094 interruptions (un-weighted) that are 
intrinsic to Aurora Energy’s quality limits see Figure 4-2 and Figure 4-3. 

 

 
FIGURE 4-2 PLANNED SAIDI (10 YEARS) 

                                                      
 
 
 
6 Electricity Southland Limited is subject to regulation under Part 4 of the Commerce Act 1986; however, ostensibly due to its 
identical ownership structure to OtagoNet Limited, its regulatory disclosures are consolidated and masked. 
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FIGURE 4-3 PLANNED SAIFI (10 YEARS) 
 

4.5.3.5 Relative Performance In 2016 
There is an inherent trade-off between price and quality, although this is not recognised within 
the regulatory framework, other than through the quality incentive/penalty scheme within the 
default-price quality path. 

For the disclosure year ending 31 March 2016, Aurora Energy remained a top quartile performer 
in the trade-off between SAIDI quality performance and price ($/ICP, ¢/kWh, $/MW) although 
just falls outside the top quartile for SAIFI quality performance.   

 
FIGURE 4-4 NORMALISED SAIDI V DELIVERY COST ($/ICP) 
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FIGURE 4-5 NORMALISED SAIDI V DELIVERY COST (c/KWH) 

 
 

 
FIGURE 4-6 NORMALISED SAIDI V DELIVERY COST ($/MW) 
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FIGURE 4-7 NORMALISED SAIFI V DELIVERY COST ($/ICP) 

 
 
 

 
FIGURE 4-8 NORMALISED SAIFI V DELIVERY COST (C/KWH) 
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FIGURE 4-9 NORMALISED SAIFI V DELIVERY COST ($/MW) 

 

4.5.3.6 2017 Reliability performance to-date 
Aurora Energy’s breached its SAIDI and SAIFI limits in early March 2017 primarily as a result of the 
of the significant pole renewal investment programme that Aurora Energy has committed to. 
Non-compliance with the quality standards in 2018 is all but inevitable, and as a result we have 
initiated discussions with the Commerce Commission regarding our planned works programme. 

 

4.5.3.7 Long term historical performance 
Over the last ten years, Aurora Energy’s average interruption duration has tended to remain 
stable whilst over the same period the average number of interruptions experienced by network 
customers has been reducing – although we expect that there will have been some movement 
in these averages given the trend experienced in the last 2 years. 

Some periodic features are evident in the historical data where prevalence of interruptions – 
typically dominated by unplanned faults can be seen across both sub-networks most notably in 
the 2007, 2012, 2015 and 2016 periods see Figure 4-10. 

The evidence of high impact interruptions during these periods across both sub-networks 
suggests the influence of environmental factors such as major storm events.  

 
FIGURE 4-10 TEN YEAR NETWORK RELIABILITY 
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Owing to both the radial network configuration and the large area covered, interruption 
duration is higher in Central Otago as shown in Figure 4-11 

 
FIGURE 4-11 10 YEAR SUB NETWORK CONTRIBUTION TO SAIDI 

 
 

4.5.3.8 Planned interruptions 
Aurora Energy periodically undertakes preventative and corrective maintenance, and works to 
renew assets at end-of-life, requiring planned and notified interruptions to supply. The impact of 
an increasingly intensive maintenance and renewal programme is evident in the component of 
planned interruptions – see 4.5.3.4. 

4.5.3.9 Unplanned interruptions 
Service interruptions also result from events that occur without any prior indication, making them 
more difficult to control. A common cause of unplanned faults is adverse weather, in particular 
wind events which impact on pole stability and overhead line phase-to-phase contacts.  Asset 
condition also affects reliability by failure due to end of life factors or reduced capacity under 
conditions outside of the design envelope. 

On the Aurora Energy network, faults involving tree contacts result in the greatest impact on 
average duration. This is especially evident in Central Otago where longer, exposed overhead 
spans are typically skirted by road-side tree lines and wind breaks, in contrast to Dunedin’s largely 
urban network. 

Interruptions resulting from storm events continue to adversely impact reliability metrics, 
particularly in exposed areas of the Central Otago network such as Roxburgh-Ettrick and the 
Omakau-Lauder regions, with a lesser contribution originating from the Halfway Bush, East Taieri 
and Dunedin Peninsula regions. 
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FIGURE 4-12  INCIDENTS AND WIND SPEED 

 

 
FIGURE 4-13  2016 UNPLANNED SAIDI BY CAUSE (WIND SPEED >80KM/HR) 
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FIGURE 4-14 TREE CONTACT AND VEGETATION EXPENDITURE 

 
 

4.5.3.10 Least reliable feeders 
Aurora Energy operates 246 high voltage feeders that distribute energy to domestic, industrial 
and commercial customers. Each feeder typically supplies approximately 200-300 households, 
businesses and bulk supplies to large customers.  Feeder reliability is considered by accounting 
for unplanned interruptions at the distribution level. 

Customers are supplied either in urban areas, featuring high/medium connection density, or in 
lower density rural zones, generally characterised by sparsely populated, longer overhead lines 
or some mix of the two.  A feeder is classed as “mixed” when both urban and rural consumers 
are present on the feeder.  Feeders are classified according to the majority of customer location, 
as shown below: 

• Urban – all customer on the feeder lie within the urban boundary 

• Rural – all customers  on the feeder on the feeder lie within the rural boundary 

• Mixed – Urban – the majority of customers  on the feeder lie within the urban boundary 

• Mixed – Rural – the majority of customers on the feeder lie within the rural boundary. 

4.5.3.10.1 Urban feeders 

Typically, Aurora Energy’s purely urban feeders have exhibited a lower SAIDI impact owing to 
greater network intertie capability, which allows better isolation of faults, and rapid restoration 
of service to the majority of customers affected.  Other factors that tend to result in more reliable 
supply result from underground distribution that lowers exposure to wind and tree contacts –see 
Figure 4-15. 
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FIGURE 4-15 NON NORMALISED SAIDI BY FEEDER TYPE 

 

FIGURE 4-16 WORST PERFROMING URBAN FEEDERS (SAIDI) 
 
 

4.5.3.10.2 Rural feeders 

Aurora Energy’s rural HV feeders generally comprise radial spur lines with low customer density, 
and tend to incur greater interruption durations when a fualt occurs, owing to greater distances 
that need to be traversed to identify ane repair the fault.  Rural feeders comprise predominantly 
overhead assets with greater exposure to winds, wind-blown debris, and vegetation. 
Queentown QT5202 and Omakau 656 feeders have been identifed as a high priority for 
vegetation programmes to drive reliability improvement. 



Asset Management Plan 2017-2027 

| P a g e  66 

 
FIGURE 4-17 RURAL FEEDER PERFORMANCE 

 

4.5.3.10.3 Mixed urban 

Mixed Urban feeders are mainly characterised by high density urban connections, and outlying 
rural spurs. Continued efforts to control vegetation in both Wanaka and Frankton are expected 
to reduce the rolling average interruption duration over time. 

 

 
FIGURE 4-18 MIXED - URBAN FEEDER PERFORMANCE 
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4.5.3.10.4 Mixed rural 

Aurora Energy has also identified mixed rural feeders as another high priority for reliability 
improvements. Port Chalmers 3 serves an area between Otakou and Taiaroa Head, on the 
Otago Peninsula, which is subject to frequent and strong north-east winds.  The feeder serves the 
extreme end of the Otago Peninsula, and faults will often result in long interruption durations 
owing to its remote distance from the Dunedin service base. A programme to reinforce 
overhead assets in this area is under consideration.  

 
FIGURE 4-19 MIXED - RURAL FEEDER PERFORMANCE 

 

A summary of Aurora Energy’s least reliable feeders, determined on the basis of impact to 
network SAIDI over the preceding four years, is shown below in Figure 4-20. Overhead assets in 
both Port Chalmers and Omakau remain at high risk for SAIDI impact owing to both their 
exposure to high winds and relative remoteness for fault identification and repair. Various options 
to improve reliability in these regions are under review. Vegetation works at Camphill have been 
programmed for the 2016/2017, period which will reduced SAIDI impact. 

 
FIGURE 4-20 - LEAST RELIABLE FEEDERS BASED ON SAIDI 
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4.5.3.10.5 FAIDI and FAIFI  

FAIDI and FAIFI are similar in form to SAIDI and SAIFI, but measure the reliability of supply 
experienced by consumers connected to a particular HV feeder. 

• FAIDI is the feeder average interruption duration index and reflects the number of minutes 
the average consumer connected to the feeder is without supply during the year, as a 
result of distribution faults or planned network outages; 

• FAIFI is the feeder average interruption frequency index and reflects the number of 
interruptions the average consumer connected to the feeder experiences during a year, 
as a result of distribution faults or planned network outages. 

By plotting FAIDI versus FAIFI it is possible to get a more accurate picture of network reliability 
than by looking at SAIDI and SAIFI alone – see Figure 4-21. 

 

 
FIGURE 4-21 2016 FAIDI AND FAIFI PLOT 

4.5.4 Power Quality 

In the 2015/16 period there were 0.023 proven voltage complaints per 10,000 customers, which 
is well below the target (<10) set for the period. 

4.5.5 Responsiveness 

If, as a result of a general network failure, supply has not been restored within four hours (urban 
areas) or six hours (rural areas) of notification of the failure, then Aurora Energy will generally7 
pay the electricity retailer8: 

• $50 (including GST) for 8 kVA and 15 kVA standard domestic connections; 

• one month’s use-of-system charges for other connections. 

                                                      
 
 
 
 
8 Electricity retailers are contractually obliged to pass service failure payment to affected customers. 
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The actual spend on service failure payments over the past 10 years is shown in Table 3.4.  While 
variable, there is a general increasing trend in the number of events and therefore total paid.  
Some of this upward trend is driven by improved processes that have been implemented to 
identify service failure payment obligations, however.  

 
TABLE 4-5 HISTORIC SERVICE FAILURE PAYMENTS 

Year to 
30 June Events Consumers  

Affected 
Total 
Paid 

%   
Line 

Revenue 
2006 14 324 $21,435 0.036% 
2007 15 246 $13,210 0.021% 
2008 16 1,171 $61,717 0.092% 
2009 14 671 $36,094 0.044% 
2010 24 794 $48,653 0.068% 
2011 33 1,897 $143,366 0.195% 
2012 26 1,183 $79, 275 0.103% 
2013 4 646 $34,247 0.040% 
2014 18 1,816 $101,186 0.119% 
2015 60 3,534 $205,372 0.226% 
2016 44 1,294 $96,199 0.106% 

For 2017/18, Aurora Energy will continue with its commitment to respond to enquiries regarding 
power quality or service interruption investigations within 7 working days. 

4.5.6 Technical Efficiency 

Economic efficiency reflects the level of asset investment required to provide network services 
to consumers and the operational costs associated with managing these assets.   

Aurora Energy’s consumer surveys have historically indicated that consumers perceive price as 
being more important than quality, and they are generally less willing to pay more for an 
improvement in quality (reliability), but at the same time also do not want to pay less if it means 
there may be more interruptions.  As such, providing a cost effective, reliable and secure network 
for electricity delivery is a primary focus for Aurora Energy.  

4.5.6.1 Load factor 
Aurora Energy achieved a load factor of 54.37% in 2015/16 against a minimum target of 54%. 

4.5.6.2 Capacity utilisation ratio 
For 2015/16, capacity utilisation was 30.7% against a minimum target of 30%.     

4.5.6.3 Energy loss ratio 
For 2015/16, Aurora Energy’s energy loss ratio was 6.1% against a target of 6%. 

4.5.7 Environmental 

The North City No.2 33kV cable is an important part of the subtransmission system, connecting 
the North City zone substation to the South Dunedin GXP.  The 2.5km long, 40 year old cable, 
developed a leak in 2009 and attempts to isolate the problem have, so far, been unsuccessful.  

The North City No.2 cable is a General Cable NZ – A – 190883 which is filled with T3788 cable 
insulating oil. None of the ingredients of this product are classified as hazardous.  In addition, it is 
noted that the substance is a mobile liquid, which is insoluble in water and is readily 
biodegradable.   The leak, at an average of 2 litres per day, varies over time and has not 
become significantly worse over the interim period. 
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In July 2015, Aurora Energy Directors approved a staged approach to locate and repair the leak 
and we are now in the final stages of that work, which involves the use of perfluorocarbon 
tracing. 

 

4.6 Performance Results 
TABLE 4-6 FY 16 PERFORMANCE RESULTS 

Service Level Measure Performance Indicator 
(per annum) 

Target 
FY16 

Actual 
FY16 

Safety 
Contractor safety Total Recordable Injuries 

Frequency Rate (TRIFR)  7.0  3.11 

Public safety Actual harm to public 0  0  

Reliability Average customer 
interruption duration SAIDI 83.37  128.73  

Average customer 
interruption frequency SAIFI 1.45  1.75  

Overhead Number of faults per 100km 10.5  15.45 

Underground Number of faults per 100km 2.50  2.58 

Power quality Proven voltage complaints Number per 10,000 customers <10  0.023 

Responsiveness Restoration following general 
network failure 

Within 4 hours of notification 
(Dunedin) <4 Hrs  <4 Hrs  

Within 4 hours of notification in 
urban areas (Central) <4 Hrs  <4 Hrs  

Within 6 hours of notification in 
rural areas (Central) 6 Hrs  <6 Hrs  

Response to customer 
enquiries 

Within 7 days Aurora Energy will 
investigate and respond in detail 
or advise when a final response 
can be expected due to the 
nature of the problem  6 1 

Response to power quality or 
voltage  

Within 7 days Aurora Energy will 
investigate and respond in detail 
or advise when a final response 
can be expected due to the 
nature of the problem  0  0 

Notification of planned 
service interruptions 

Absent notification of planned 
interruption 1  1 

Efficiency Load factor % Energy into the network / peak 
kWh ≥54% 54.37%  

Loss ratio % Energy into the network less 
energy delivered / energy into 
the network ≤6.0%% 6.1%  

Distribution substation 
utilisation % total peak / total capacity ≥30% 30.7%  
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Service Level Measure Performance Indicator 
(per annum) 

Target 
FY16 

Actual 
FY16 

Environmental Sulphur hexafluoride leaks Number of incidents 0  0  

Polychlorinated Biphenyl 
leaks Number of incidents 0  0  

  



Asset Management Plan 2017-2027 

| P a g e  72 

5 RISK MANAGEMENT 
5.1 Introduction 
Risk management is the process of identifying, assessing and responding to risks, and 
communicating the outcomes of these processes to the appropriate parties in a timely manner. 
An effective risk management system:  

• improves planning processes by enabling the key focus to remain on core business and 
helping to ensure continuity of service delivery; 

• reduces the likelihood of potentially costly ‘events’ and assists with preparing for 
challenging and undesirable events and outcomes; 

• contributes to improved resource allocation by targeting resources to the highest level 
risks; 

• improves efficiency and general performance; 

• contributes to the development of a positive organisational culture, in which people and 
agencies understand their purpose, roles and direction; and 

• improves accountability, responsibility, transparency and governance in relation to both 
decision-making and outcomes. 
 

Aurora Energy recognises that risk management is fundamental to asset management.  Risks 
need to be controlled and managed within acceptable limits to achieve the most satisfactory 
outcome.  Where risk cannot be eliminated, training, competency, safe work practices and 
asset design / maintenance are used to control risks.  

To assist us manage our risks in an appropriate manner, we have adopted the fundamental risk 
management process described in AS/NZS ISO 31000 (Figure FIGURE 5-1).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
FIGURE 5-1 RISK MANAGEMENT PROCESS (AS/NZS ISO 31000:2009) 
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5.2 Risk Process and Methodology 

5.2.1 Establishing the Context  

Establishing the risk management context of an activity is a pivotal step in the risk management 
process at Aurora Energy.  It defines the basic parameters within which risks must be managed, 
and sets the scope for the rest of the risk management process.  

5.2.2 Identifying Risk 

When risks are identified, they are described and monitored by those with accountability in 
specific areas. These risks both inform and are informed by our strategic and operational plans 
and standards. The requirements for the identification, rating, monitoring and communicating of 
risks under each category is described in a series of supporting standards. 

All categories of risk are recorded in the risk register. The aim of this register is to summarise the 
risks, including likelihood of occurrence, consequences and mitigation. 

5.2.3 Analysing Risks 

Risk analysis establishes the level of significance of a risk and assigns a priority rating to each risk, 
taking into account any existing factors that operate to reduce or control the risk. Risk is 
measured at the intersection of likelihood and consequence, as set Figure 5-2. 
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FIGURE 5-2 LIKELIHOOD AND CONSEQUENCE MATRIX 
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5.2.4 Prioritising Risks 

Priority is given to identifying and addressing high-level risks, and those operational risks that are 
likely to impact most significantly on our business processes.  Where the qualitative risk assessment 
indicates a Class 4 or 3B risk (low likelihood / catastrophic consequence) a further quantitative 
risk assessment is completed.  This may include, but is not limited to, probabilistic assessment, 
Monte Carlo analysis or Bow Tie analysis. 

 
TABLE 5-1  RISK CLASSIFICATION 

Risk Level Significance Level of Risk Acceptability Countermeasure 

Class 1 Low Tolerable if improvement is 
uneconomic. 

Low-cost prevention or mitigation 
where justified.  Should be 
periodically reviewed. 

Class 2 Moderate Most likely unacceptable; but 
may be tolerable if the cost of risk 
elimination or reduction is greater 
than the improvement gained. 

 

Preventive measures and 
mitigation measures required, 
where practicable.  Requires 
routine review. 

Class 3 High Unacceptable without further 
control or treatment; may be 
tolerable if the cost of elimination 
or reduction is significantly greater 
than the improvement gained. 

Preventive measures are required 
where practicable.  Mitigation 
measures required in all cases. 
Requires regular review.  Reported 
immediately to the Divisional 
Manager. 

Class 3B High As Class 3.  Low likelihood / high 
consequence risks - Additional 
quantitative risk assessment 
required before finalising risk 
assessment and treatment. 

As Class 3 with additional 
Quantitative risk assessment 
required. 

Class 4 Critical Intolerable.  Risk reduction must 
be implemented. 

Prevention and mitigation 
measures reported immediately to 
the Chief Executive. 

5.2.5 Risk Treatment 

Our risk treatment consists of determining what will be done in response to the identified risks.  In 
some cases, there will be no existing treatment, and an appropriate treatment needs to be 
determined.  The decision of a treatment type is the first step in risk treatment planning. 

 

At Aurora Energy, treatment may consist of one or more of the following methods: 

• actively accept – accept the risk and consider options for the treatment of the risk; 

• passively accept – accept the risk as it is; i.e., no further treatment is appropriate or 
possible at this time; 

• transfer/share – pass the risk in whole or part to others; e.g., through contractual 
agreements or insurance - appropriate where others are best able to manage the risk; 

• avoid – change parts of the activity so that there is no longer any exposure; and/or 

• minimise – reducing the likelihood of experiencing the threat; and / or 
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• mitigate – reduce the consequence of experiencing the threat by means such as 
establishing ‘post occurrence’ contingency and disaster plans to reduce the 
consequence of experiencing the risk.  

 
The following sections outline the risk categories that are used to categorise the types of risks that 
Aurora Energy has (or will identify) as part of its risk management programme. 

 

5.3 Strategic Risks  
Strategic risks relate to uncertainty in achieving key organisational objectives which require 
senior management and  Board oversight and are typically a superset of the risk categories. Risks 
currently being categorised as strategic risks include:  

• Regulatory and Compliance Risks – a key risk to Aurora Energy is non-compliance with 
legislative and regulatory requirements; 

• Health and Safety –this is a risk that arises from a safety control failure resulting in the 
fatality or serious harm of our staff, contractors or the public; 

• Critical Asset Failure – a risk that arises from the failure of critical assets to perform their 
required function; 

• Resourcing Risk- the risk of not obtaining adequate competent human resources for 
timely design and construction is an industry-wide risk.  This situation is compounded with 
the need to design and order items such as power transformers before finishing detailed 
design.  Resource consent processes and the possibility of objector delays creates further 
uncertainty; 

• Financial – a risk where the Company will suffer an unexpected significant loss of revenue 
or cost Increase; 

• Natural Disaster - as a lifeline utility, Aurora Energy has significant exposure to natural 
disaster. This risk is primarily about inadequate resilience and recovery following an 
emergency. 

5.3.1 Compliance Risk 

Aurora Energy aims to achieve compliance with all relevant legislation, regulations, standards 
and codes of practice that relate to how the electricity distribution network is managed and 
maintained, including any relevant environmental legislation. 

5.3.2 Safety Related Risks 

We operate in a high-risk industry where a proportion of our people undertake tasks every day 
that expose them to the risk of harm.  Nonetheless, we are committed to providing a safe and 
healthy work environment for our employees, contractors and the communities in which we 
operate.  We insist that everyone has the right to come to work with the expectation that they 
will return home safe and healthy, every day.  

We believe there is no single factor that determines safety in an organisation –every factor 
determines the safety of the people within it.  Safety is a by-product of the effectiveness of the 
business. Our safety model controls hazards by focusing on three core components; the 
environment, policies and standards, and our people. 

5.3.3 Environment 

The environment represents the physical aspects of interacting with our network.  It includes our 
equipment, PPE, safety by design, and housekeeping. If these things are effective in our 
Company, then the risk associated with safety is reduced. If they are ineffective then we increase 
the risk of a fatality or serious harm incident.   
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5.3.4 Strategic Risk Assessment 

Two critical, over-arching, risks are presently identified within the current Strategic Risk Register - 
asset failure and serious harm resulting from a safety control failure.  Equipment failures that result 
in the loss of electrical or structural integrity of infrastructure have the potential to cause harm to 
the public or contracting staff.   

Two specific, event-based, high profile risks are identified as:  

• the North City 2 oil cable leak, which is subject to a detailed remediation plan presently 
in implementation; and  

• the more general regulatory quality breach, to which asset related faults have 
contributed.  

 
TABLE 5-2 STRATEGIC RISK REGISTER 

Group-wide Overarching Risk 

Strategic Risk Context Controls Inherent Residual Level of 
Control 

Aurora Energy Asset 
Fails to Significantly 
Meet Its (Primary and 
Secondary) Function 

Risk of condition 
related failures or loss 
of structural and 
electrical integrity in 
some aged condition 
assets.  

Asset Management 
Plan and associated 
renewal projects Critical High Improving 

Delta unable to 
resource Aurora 
Energy Capital Plan 
and/or lacks 
capability to 
continuously improve 
productivity 

Aurora Energy 
entering new phase of 
increased capital 
spending to improve 
asset condition and 
meet new demand 
needs 

Delta Operating 
Model 
implementation.  
Increase in resources 
in E&C in Delta. 

High Moderate Improving 

Public or Delta Fatality 
/ Serious Harm 
Resulting From a 
Safety Control Failure 

Exposed asset classes 
in the public domain. 
High risk nature of the 
work completed by 
contractors on behalf 
of Aurora Energy.   

Public Safety 
Management System. 
Aurora Energy Health 
& Safety Plan and 
Assurance Program. 

Critical High Improving 

Inadequate Resilience 
& Recovery from a 
Major Event 

As a lifeline asset, and 
an inherently exposed 
asset class, Aurora 
Energy has significant 
exposure to major 
disruptive event.  
Reliant on Delta's ICT 
resilience and 
information security 

Delta Business 
Resilience Standard 
and Emergency 
Response 
Management Plan. High Moderate Improving 

Negative Regulatory / 
Compliance Impact 
on Business Model 

Regulatory exposures 
including: H&S at Work 
Act; CDEM Act; Part 4 
of Commerce Act; 
Electricity Act & 
Regulations 

Monitoring and 
modelling processes.  
Submission on key 
regulatory changes High Moderate Effective 

Customer competition 
and/or lower than 
desired reputation 
with customers 

Aurora Energy seen as 
a monopoly.  
Customer intimacy not 
a core discipline.  ESL 
risk to Aurora Energy in 
Queenstown. 

Various initiatives to 
build on customer 
delivery processes 
and skills. Moderate Moderate Improving 

Disruptive technology 
impacts risk leads to   
reduced revenues or 
standed assets in the 
long-term 

Solar.  Electric 
vehicles. Battery 
technology etc. 
Alternative fuels 
adopted by major 
consumers 

Active in industry and 
technology working 
groups.  
Implementation of EV 
strategy and strategic 
pricing.   Specific 
customer 
opportunities under 
investigation. 

High Moderate Effective 
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Group-wide Overarching Risk 

Risk of erosion in 
planned returns on 
significant capital 
investments 

Risk of increased 
regulatory restraint on 
RAB entries.  Potential 
exposure to Delta cost 
performance to plan 
on major projects. 
Reliance on definitions 
in Part 4 to determine 
returns on capital 
investments. 

Improving Asset 
Management 
planning processes 
and project delivery 
disciplines High Moderate Effective 

  

Specific Event Based High Profile Risk 

Strategic Risk Context Controls Inherent Residual Level of 
Control 

Environmental 
Contamination Event 

Aurora Energy 
underground oil filled 
cables approaching 
end-of-life.  Oil leaks 
from NC2 cable being 
investigated currently 

AMP.  Professional 
advice and 
investigation of 
specific failures.  
Consultation with 
relevant authorities. 

Moderate Moderate Improving 

Quality Breach for 
RY2016 

Aurora Energy 
breached quality 
compliance threshold 
limits for both SAIDI 
and SAIFI in the 
regulatory year ended 
31st March 2016, 
initiating a breach 
investigation. 

Preparatory analysis 
for breach.  
Implementation of 
2012 breach review 
recommendations.  
Active engagement 
with ComCom. 

High Moderate Improving 

 

5.4 Policies Standards and Practice 
Our standards and practices guide our behaviour.  Standards and practices include complying 
with the “Safety Manual, Electricity Industry”, which is a set of safety rules for the New Zealand 
Electricity Generation, Transmission and Distribution Industry.  Practices also include the 
effectiveness of procedures for: 

• identifying work risks and hazards; 

• ensuring effective controls are in place by utilising Job Safety Analysis; 

• testing for safety; 

• working at heights; 

• working alone; 

• isolation, proving de-energisation and earthing; and 

• ensuring protection from voltage difference. 

Like the environment component, the more effectively and efficiently that we implement these, 
the greater the reduction in risk. 

Aurora Energy regularly undertakes audits against our standards using NEL Consulting Limited 
(NCL).  
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5.4.1 People 

The people component of our model includes the skills, experience, competency, behavioural 
choices and team work of those working on our network.  Since almost all work associated with 
Aurora Energy’s network is carried out by contractors (and the main asset management 
contract being with Delta), particular attention is given contractor management in our Health 
and Safety Plan which, among other things, requires the primary service provider to: 

• ensure health and safety management has appropriate focus and expertise; 

• measure and monitor the key health and safety performance of itself and contractors 
working on the Aurora Energy network; 

• encourage employee participation and promote employee awareness; 

• ensure all contractors working on the Aurora Energy network are competent for the 
activities they are engaged to undertake, either directly by Aurora Energy, or under the 
primary service provider; and 

• adopt leading industry practice and a commitment to continual improvement. 

5.4.2 Public Safety 

Aurora Energy is required to have a public safety management system (PSMS) under section 61A 
of the Electricity Act 1992.  Delta holds and maintains a PSMS, on behalf of Aurora Energy, that 
complies with NZS7901:2008 Electricity and Gas Industries – Safety Management Systems for 
Public Safety, and is audited annually.  The intent of our PSMS is to prevent serious harm to any 
members of the public or significant damage to their property.  

The methodology adopted by Delta is to ensure that:   

• systems identify hazards associated with Aurora Energy’s electricity assets in both normal 
and abnormal conditions; 

• systems asses the risk of serious harm to the public, or significant damage to their property, 
that may arise from any identified hazard; and 

• processes serve to eliminate, isolate or minimise significant hazards to the extent that the 
residual risk is as low as reasonably possible. The PSMS-Toolkits / ALARP (as low as 
reasonably practical) will be used as guidance for expenditure. 

5.4.2.1 Types of public safety risks 
The following summarises known public safety risks from electricity networks as they apply to 
Aurora Energy. The broad categories of risk are: 

• public comes into contact with the electricity network through third-party action; e.g., 
cable strike (person-to-network); 

• public comes into contact with the electricity network through equipment failure; e.g., 
pole failure (network-to-person); 

• major natural events; e.g., fire or earthquake; and 

• loss or unexpected restoration of electricity supply. 

The primary controls for public safety risk are the physical separation of people from electricity 
and network equipment (e.g., poles in healthy condition, trees clear of lines, cables buried, 
substations secure). In some situations, total control is impractical (e.g., to bury cables tens of 
metres underground), temporarily failures (e.g., wind brings line down, vehicle damages pole) 
or is incomplete (e.g., overhead line heights are sufficient in most situations, but not for high 
loads).  

Public awareness of necessary safety precautions and behaviours provides some mitigation in 
situations where physical controls are insufficient to prevent actual or potential harm. The 
following table is an example of typical public safety risks. 
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TABLE 5-3 PUBLIC SAFETY RISKS 

Public safety risks by probability, impact and stakeholder 

Type Risk Likelihood Impact Stakeholder 
audiences 

Trees and 
vegetation 

Trees touch lines and 
conduct electricity; trees 
down lines and/or poles 

High probability, 
medium to high 
impact 

Electrocution, 
electric shock, 
power surges, 
appliance 
damage, 
outages, fire 

Tree owners, 
Public, 
contractors 

Unauthorized Entry Person enters a Substation 
or electrical enclosure. 
Security barrier has either 
failed or been forced 

Low probability, 
medium to high 
impact 

Electrocution, 
electric shock, 
outages 

Public, school 
children, 
contractors 

Theft of copper or 
network 
components 

Person contacts cable and 
conducts electricity or 
protective earthing is 
removed 

Medium probability, 
medium to high 
impact 

Electrocution, 
electric shock, 
power surges, 
appliance 
damage, outages 

Public, school 
children, 
contractors 

Cable strike Person, machinery or 
object contacts cable and 
conducts electricity 

High probability, 
high impact 

Electrocution, 
electric shock, 
outages 

Contractors, 
rural workers, 
public 

Overhead line 
strike, high loads 

Person, vehicle, machinery 
or object contacts line and 
conducts electricity 

High probability, 
medium to high 
impact 

Electrocution, 
electric shock, 
outages 

Contractors, 
transport 
operators, rural 
workers, 
boaties 

Service lines Person contacts line or 
energised part (e.g. 
ladder) 

Medium probability, 
high impact 

Electrocution, 
electric shock 

Public, DIYers 

Downed lines Person contacts line or 
energised part (e.g. fence) 

Medium probability, 
high impact 

Electrocution, 
electric shock 

Public, animals 
(livestock and 
pets) 

Pole failure Person or property crushed 
by pole, live lines come 
into contact with person 

Medium probability, 
high impact 

Crush, 
electrocution, 
electric shock 

Public 

DIY Person contacts line or 
cable and/or energised 
part (e.g. hedge trimmers, 
ladder) 

Medium probability, 
medium to high 
impact 

Electrocution, 
electric shock 

Electricians, 
householders 

Vehicle damage Vehicle damage causes 
contact with energised 
equipment 

Low probability, 
high impact 

Electrocution, 
electric shock, 
damage to 
network 
equipment 

Public, drivers 

Severe weather 
events 

Downed poles or lines Medium probability, 
high impact 

Electrocution, 
electric shock, 
outages 

Public, rural 
workers 

Fire, earthquake Equipment damage (e.g. 
downed poles or lines, 
ruptured cables) 

Low probability, 
high impact 

Electrocution, 
electric shock, 
outages 

Public 

Loss of supply Loss of electricity supply to 
customer 

High probability, 
low to medium 
impact 

Disconnection of 
vulnerable 
customers, public 
(if extended 
outage) 

Medically 
dependent 
customers, 
public 

Street lighting 
outage 

Street lights do not function Medium probability, 
low impact 

Traffic and 
pedestrian safety, 
public safety 
(crime) 

Drivers, public 
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Public safety risks by probability, impact and stakeholder 

Type Risk Likelihood Impact Stakeholder 
audiences 

Unexpected 
restoration 

Person contacts live 
equipment, believing it to 
be de-energised (e.g. after 
planned outage) 

Low probability, 
high impact 

Electrocution, 
electric shock 

Public, DIYers, 
rural workers 

Appliance 
damage 

Damage to sensitive 
electrical equipment due 
to power surge 

Medium probability, 
low impact 

Damage to 
appliances 

Electricity 
customers, 
businesses 

Bird/animal harm Bird or animal comes into 
contact with live 
equipment 

Low probability, 
high impact 

Electrocution Native birds, 
livestock 

Aurora Energy 
Energy work sites 

Public in contact with work 
site hazards 

Medium probability, 
high impact 

Work site hazards 
(e.g. slip, trip, 
crush, fall, electric 
shock) 

Public, school 
children, 
contractors 

5.4.2.2 Vegetation management 
Vegetation in close proximity to power networks has a profound impact on network risk. Trees 
touching power lines are our most frequent cause of outages, as a result of physical contact 
between the conductor and the vegetation.  In such situations, arcing erodes the conductor 
until its mechanical strength is no longer able to withstand the tension.  Vegetation also poses a 
major hazard by conducting electricity, with the potential to cause injury or death as a result of 
earth potential rise. Under the Electricity (Hazard from Trees) Regulations 2003, Aurora Energy, 
along with vegetation owners, is jointly responsible managing the impact of trees on the network.  

The most significant vegetation risks relating to Aurora Energy’s network are:  

5.4.2.2.1 Backlog versus New Discovery  

As discussed in Section 6 - Llifecycle Asset Management - there is a backlog of trees in close 
proximity to lines that will take an extended time to clear. This creates a period of increased risk 
of tree contact incidents. The proposed accelerated vegetation plan along with prioritisation is 
expected to limit this heightened risk to a 2-year period. 

The network was last fully surveyed in FY 2012; however, proposed regular surveying and timelier 
processing of tree discovery is expected to further reduce risks. 

5.4.2.2.2 Fall Zone Trees  

Opus Consulting prepared a report on the “the effectiveness of the Electricity (Hazards from 
Trees) Regulations 2003”. In that, ENA respondents indicated that 80% of tree related SAIDI was 
caused by trees that sat outside the clearance zone prescribed in the regulations. This New 
Zealand SAIDI data compares with a 2009 US study where it was reported that outside right-of-
way, tree events accounted for 85% of all outages. Fall Zone tree outages are thought to be a 
significant issue on the Aurora Energy network.  

5.4.2.2.3 Climate Change between 2010 and 2016 

There has been an increase in the number of major storm events in New Zealand, and globally, 
resulting in significant damage to overhead lines and prolonged outages. The Government 
agency NIWA, predicts that these events are likely to increase in frequency over the next 50 
years and, therefore, it can be expected that more attention will be needed to ensure that tree 
related outages don’t cause undue disruption to electricity supply.  Drier conditions have also 
increased fire risks and have required careful management of both network assets and 
vegetation in the vicinity of electric lines. 
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5.4.2.3 Aurora Energy Public Safety Communication 
Aurora Energy has previously run public safety advertisements (below), most recently in 2012 in 
regional daily and community newspapers (Otago Daily Times, Southland Times, Mountain 
Scene, Central Otago News). 

The cartoon-based print advertisements carried messages look up before you climb, look up 
before you cut, look up before you lift [boat mast], know where cables are before digging, never 
approach broken power lines, build tree huts away from power lines and remove old temporary 
earth rods.  

 
FIGURE 5-3 PUBLIC SAFETY ADVERTISEMENTS 

 

Aurora Energy has advertised in the Dunedin Emergency Planning Guide, “Six dos and don’ts in 
a power cut”. The free publication is distributed to Dunedin households and produced by 
Dunedin City Council’s Civil Defence Emergency Management.  

Public notices on the tree regulations and tree owner’s responsibilities have appeared annually 
in the Otago Daily Times, in accordance with the regulatory requirement. 



Asset Management Plan 2017-2027 

| P a g e  83 

5.4.2.3.1 Education 

Public safety information is available on the Aurora Energy 
website, covering topics:  

• Working around power lines and cables; 
• Damaged power lines or poles; 
• Trees and power lines; 
• Staying safe in a power outage; 
• What to do in an electrical emergency; and 
• Medically dependent customers. 

5.4.2.3.2 Safety advice around the network 

Aurora Energy publishes a free guide to working safely near electricity 
and communications networks. The guide is available on the website, 
to walk-ins seeking cable location services and on request. The “Stay 
Safe Near Electricity” guide was last updated May 2016 to reflect 
change in temporary disconnection / cover-up practice.  

Aurora Energy, via Delta, provides free advice on cable location and 
cable mark outs, and close approach and high load permits. Delta has 
also held contractor briefings in recent years focused on check-before-
you-dig safety for contractors following cable strikes related to ultrafast 
broadband rollout in Dunedin. 

A map of the Aurora Energy network including location of assets is 
available on the website.9  

5.4.2.3.3 Tree safety 

Aurora Energy carries out first trims on trees in the trim zone near 
overhead lines. We participated in the Alexandra Emergency 
Awareness Day on 19 October 2015, with electricity / tree safety 
messages alongside other emergency and community organisations. 

Through the Electricity Networks Association and Electricity Engineers 
Association, we supported nationwide radio advertising with a tree 
trimming safety message in autumn 2016. 

5.4.2.3.4 Severe weather and outage communication 

Aurora Energy provides 24/7 media response in the event of severe 
weather events affecting the network and for electricity and street 
lighting outages. We also provide media with safety advice ahead of forecast severe weather 
events where there is a high likelihood of network damage and power outages. The advice 
includes the importance of avoiding contact with fallen powerlines and other electrical 
equipment and of being prepared for extended power outages. Aurora Energy recognises the 
need for better reporting of outages on the Aurora Energy website and expect to undertake this 
improvement following the implementation of the new outage management system (OMS) 
scheduled for 2018.     

                                                      
 
 
 
2 Network Map. http://www.auroraenergy.co.nz/get-connected/network-map/  

http://www.auroraenergy.co.nz/get-connected/network-map/
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5.4.2.3.5 Stakeholder engagement 

Major projects on the Aurora Energy network now plan for stakeholder engagement. We identify 
local stakeholders and the planned work is explained in advance with opportunity to identify 
and minimise potential disruption and public safety risks.  

Stakeholder communication is through email, meetings, website information and project boards 
on site and/or at community centres. Planned outages associated with construction and 
installation are advertised locally, where the effect of the outage is widespread.  

5.4.2.3.6 Safety signage 

Aurora Energy zone substations all have publicly visible site signage that 
identifies the substation name, provides emergency contact and hazard 
warnings.  

5.4.2.3.7 KāreareaSafe programme 

Public safety includes protecting native fauna and livestock from harm. Aurora Energy and the 
Department of Conservation are working together to reduce the risk of kārearea (New Zealand 
falcon) electrocutions in the Queenstown Lakes and Central Otago areas, and raise awareness 
of other risks to this rare and beautiful bird.  

Kārearea are at risk of being electrocuted when they land, perch or take off from un-insulated 
overhead power equipment. Aurora Energy formed a conservation partnership in July 2015 to 
address suspected kārearea electrocutions on power lines in the Queenstown Lakes and Central 
Otago areas.  

Aurora Energy has pinpointed potentially hazardous 
components of overhead electrical equipment and 
devised methods to insulate and safeguard 
equipment to make them electrically safer for 
kārearea. 

Four sites have been retrofitted with insulation in 
Glenorchy (near Queenstown) including several 
transformers and lightning arrestors. The new designs 
remove the ability of a falcon's wings to bridge live 
wires and equipment. 

5.4.2.3.8 Outage notification 

Aurora Energy notifies electricity customers or scheduled outages via electricity retailers in 
advance and advertises some major planned outages in advance. It also provides media 
response to power outages on enquiry. Otherwise, Aurora Energy provides no outage event 
information direct to its electricity customers either via its website, social media or recorded 
message or robust system for frontline reception to handle calls. 

5.4.2.3.9 Customer care and inbound call handling 

Public safety requires customer support to answer safety enquiries and respond to faults. Aurora 
Energy customer enquiries are handled by Delta reception staff then forwarded to an individual 
staff member, typically operations personnel. If escalated, formal complaints are handled by the 
Network Commercial group. An after-hours service takes calls and passes messages to available 
after hours staff. Customer focus and the quality and resourcing of our customer care function 
have been identified as a priority for improvement.  

5.4.2.4 Critical Electrical Lines (CELs) 
Aurora Energy defines all of its 33kV and 66kV subtransmission lines and small portion of its 11kV 
infrastructure as critical electricity lines.  CELs and their associated substations play an essential 
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role in ensuring the quality, reliability and security of electricity supply. In addition, CELs contribute 
to the social and economic wellbeing, and health and safety of the region.   

However, CELs are at risk from encroaching subdivisions and development, that don’t meet the 
requirements of NZECP 34: 2001 and the Electricity (Hazards from Trees) Regulations 2003. Aurora 
Energy has proposed provisions within the, Queenstown Lakes, Dunedin and Central Otago 
District Plans to enable Aurora Energy to protect, in perpetuity, the operation and maintenance 
of its critical network assets. 

Figure 5-4 , Figure 5-5 and Figure 5-6 provide an overview of the CELs’ in both Dunedin and 
Central.  
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FIGURE 5-4 CROMWELL CRITICAL ELECTRICAL LINES 
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FIGURE 5-5 FRANKTON CRITICAL ELECTRICAL LINES 
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FIGURE 5-6 DUNEDIN CRITICAL ELECTRICAL LINES 

 

5.5 Asset Risks 
Over the recent past, Aurora Energy’s focus has turned to assessing and understanding critical 
assets and the risk profile of the electricity network.  These assessments provide a consistent basis 
for developing risk-based programmes of work across the portfolio of assets owned by Aurora 
Energy.  The aim of these programmes is to deliver value back into the network by targeting 
critical works as a priority.  In this section, critical risk is considered both across the asset classes 
and detailed failure mode. 

5.5.1 Asset Risk Assessment 

Risk prioritisation is a key driver for setting out plans for investments in renewal, maintenance and 
operational management.  The asset base has a significant population of aged assets across a 
large geographical area. Further, assets are widely distributed in the public space, meaning the 
risks are closely related. The average asset risk for major asset classes is illustrated in Table 5-4, 
which provides a summary of the critical network risks that Aurora Energy is addressing in this 
plan. 
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TABLE 5-4 GENERAL ASSET RISK REGISTER 

General Asset Class Risk Register 

Asset Class Context Controls Inherent Residual Level of 
Control 

Support 
Structures 

Risk of condition related 
failures or loss of structural 
integrity in Condition 0 
and 1 poles.  Lack of 
confidence in pole 
reinforcement plans and 
media attention.  

Accelerated programme 
for pole inspection and 
risk reduction.   Re-
evaluation and 
completion of due 
diligence on 
reinforcement.  
Reorientation of pole 
assessment methodology 
to Section 41.  

Critical High Improving 

Circuit  
Breakers 

Good knowledge of 
specific risks and 
mitigation for small 
population of high value 
assets. Bulk oil insulated 
CBs at older Dunedin 
substations; 33kV VWVE 
outdoor CBs; pole 
mounted CB and KFE 
recloser renewal in 
Central.  Neville Street 
considered highest risk.    

Bulk oils CBs to be 
replaced concurrent with 
substation upgrades with 
balance subject to more 
intensive maintenance; 
VWVE and Central CBs 
and recloser 
replacements as per AMP 
schedule. 

High Moderate Improving 

Switchgear Diverse range of non-
standardised switchgear 
in service with varying 
maintenance strategies.   
Key risk associated with oil 
filled RMUs (GEC, Reyrolle 
and Statter), 33kV ABS 
and 6/6/11kV ABS and 
fuses (Pacific, FDA-1, and 
EETEE). 

Progressive replacement 
of orphaned oil-filled 
switchgear.  DNOs in 
place for fusegear and 
switches with known 
defects.  Operational 
mitigation includes arc 
flash tool and remote 
actuators.  Other 
renewals to be informed 
by more detailed asset 
condition assessment in 
FY2017. 

Critical High Improving 

Power 
Transformers 

Long life assets with 
comprehensive dissolved 
gas analysis informing 
interventions.   Failure 
history consistent with 
analysis and results.   Key 
risks associated with 
system security not public 
safety. 

Major transformer 
replacement occurring in 
conjunction with zone 
substation upgrades.  11 
units scheduled in next 3 
years. 

Moderate Low Effective 

Distribution 
Transformers 

Large fleet of assets of 
varied types and designs 
between Central and 
Dunedin.   Key risks are 
associated with old pole 
mounted units in Central; 
large capacity pole 
mounted structures in 
Dunedin; and lack of 
detailed condition data 
across the fleet. 

Renewal plans include 
48% of poor condition 
ground mount units over 
planning period and 
ground mounting of large 
units >200kVA on poor 
condition poles.  
Renewals to be further 
informed by detailed 
asset condition 
assessment in FY2017.  
Increase in ground-
mounting of large units 
underway associated with 
accelerated pole risk 
reduction programme. 

High Moderate Improving 

Voltage 
Regulators 

Limited fleet with age 
based and visual 
assessments indicating 
little near term 
intervention required. 

Maintenance, inspection 
and refurbishment 
interventions based on 
load.  Thermographic 
assessment to be 
undertaken. 

Moderate Low Effective 
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General Asset Class Risk Register 

Asset Class Context Controls Inherent Residual Level of 
Control 

Subtransmission 
Lines 

72% by length in Central 
with almost 50% greater 
than 40 years old.  
Generally good condition 
on the basis of visual 
inspection with highest 
risks in costal Dunedin.   
Incidents of line failures 
rare but of potentially 
critical severity.  66kV 
Central circuit design 
under review after 
incidents suggesting 
design issues.  Interaction 
with vegetation 
significant. 

Specific line assessments 
underway for Port 
Chalmers crossing and 
PC3.  Engagement with 
industry on conductor 
assessment and testing. 
More detailed condition 
assessment regime to be 
introduced in FY2017.   
Accelerated vegetation 
programme based on 
Regulations in place. 

Critical High Improving 

Distribution  
Lines - HV 

2335km of 6.6kV or 11kV 
lines.  Age profile suggests 
further critical evaluation 
of replacement 
requirements.  Interaction 
with vegetation 
significant.    HV cable 
connections including 
those using potheads 
presently replaced on 
fault or during de-
energisation. 

Visual assessment of 
condition undertaken for 
approximately 25% of 
network in conjunction 
with Xivic structure 
assessment.   More 
detailed condition 
assessment regime to be 
introduced in FY2017.   
Accelerated vegetation 
programme based on 
Regulations in place. 

Critical High Improving 

Distribution  
Lines - 400V 

1037km of 400V 
distribution overhead plus 
200km street lighting 
circuits, predominantly in 
Dunedin.   Criticality 
associated with limited 
detailed historical 
information.   Interaction 
with vegetation 
significant.    Cable 
connections including 
those using potheads 
presently replaced on 
fault or during de-
energisation. 

Some assessment of 
condition undertaken in 
conjunction with Xivic 
structure assessment.   
More detailed condition 
assessment regime to be 
introduced in FY2017.  
Accelerated vegetation 
programme based on 
Regulations in place. 

Critical High Improving 

Subtransmission 
Cables 

Mixture of PILC, gas, oil-
filled and XLPE cables.   
Redundant 33kV network 
with fault history primarily 
associated with oil 
draining from paper 
(Kaikorai); gas cable joints 
and bronze tape 
deterioration (Willowbank, 
Smith Street).  NC2 cable 
leak unfound despite 
significant effort.   Skills 
and parts for gas cable 
repair in short supply.  
Current gas cable joint 
failure at Smith Street 
under repair.    Key risks 
associated with system 
security not public safety. 

Old gas filled cables 
scheduled for 
replacement as per AMP 
and in coordination with 
substation works.   Gas 
cable parts and skills 
identified and available.  
NC2 leak detection 
programme and 
consultation underway. Critical High Improving 
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General Asset Class Risk Register 

Asset Class Context Controls Inherent Residual Level of 
Control 

Distribution 
Cables 

790km of 45% PILC and 
55% XLPE/PVC. Cable 
rated at 11kV (although 
much operating at 6.6kV).  
Specific issue with 1954 Al 
sheath paper insulated 
cable where sections 
replaced.  Submarine 
cable trouble free since 
1990.  Majority of faults 
associated with third party 
damage. 
500 Cast Iron Cable 
Terminations in service 
prone to age related 
failure with varying 
danger to the public. 

Network close approach 
procedures and 
contractor education 
improved.  No material 
interventions on cables 
based on age or 
condition.    
Cast Iron termination are 
scheduled for 
replacement prioritised on 
public safety risks. 

Moderate Low Effective 

Low Voltage 
Cables 

825km of LV cable, 
predominantly XLPE 
except for Dunedin CBD 
where PILC exists.  Few 
faults associated with 
water ingress at joints or 
third party damage. 
LV Connection Boxes, 
widely used for linking 
circuits and customer 
point of connections, 
positioned in road reserve 
and highly accessible by 
the public. Common 
failure is from vehicle 
collisions, vandalism and 
moisture ingress. Impact is 
exposed live conductors 
or localised outages. 

Cable - network close 
approach procedures 
and contractor education 
improved.  No material 
interventions based on 
age or condition. 
Connection Box's - difficult 
to predict failures, repairs 
are initiated by customer 
complaints and faults. 
Replacements are 
repositioned in less 
vulnerable locations and 
in high risk locations 
modern in-ground Link 
Box replacements are 
used.  

Moderate Low Effective 

SCADA Major replacement and 
consolidation of two 
technically obsolete 
SCADA systems 
underway, in conjunction 
with majority of related 
secondary control, 
protection and 
communication systems.   
Long term project. 

Dunedin ADMS live with 
Central scheduled for 
FY2018. Backup facilities 
implemented and 
replacement of 
secondary systems and 
RTU underway in Central. 

Critical High Improving 

Communications 
General 

Mixture of copper pilots, 
fibre optic and UHF radio 
in Dunedin; with 
predominantly VHF and 
UHF in Central. 

Comprehensive 
communication upgrades 
underway as part of SCCP 
project.  Primary 
communications via fibre 
in Dunedin ad microwave 
to Central. 

High Moderate Improving 

Ripple Control Combination of older 
1050 Hz ripple injection in 
Dunedin and 
predominantly 317Hz solid 
state in Central.   Some 
deterioration in 1050Hz 
system associated with 
comms channels and 
relays.   Central system 
relying on technically 
obsolete PLC control.   
Risks associated with 
public lighting. 

1050Hz system and 
receivers being phased 
out and decommissioned.   
Legacy injection PLC in 
Central to be replaced as 
part of SCCP. 

High Moderate Improving 
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General Asset Class Risk Register 

Asset Class Context Controls Inherent Residual Level of 
Control 

Mobile Plant Three mobile distribution 
substations (Dunedin) plus 
a 5MVA mobile substation 
(Central).   Key risks 
associated with 
operational safety. 

Replacement mobile 
distribution substation in 
design with replacement 
schedule in AMP.  Safety 
and operational 
improvement made to 
existing units.   

Moderate Low Effective 

Protection 
Systems 

Combination of 
electromechanical, 
analogue and digital 
systems.   Specific risks 
associated with Translay 
electromechanical 
protection.   Protection 
age profile matches 
switchgear.   Older 
equipment not capable 
of SEF of fault analysis. 

SCCP programme and 
switchgear replacement 
projects allow modern 
protection relays to be 
implemented.   Pilot 
schemes involving SEF 
underway.  Strategy for 
data and setting 
maintenance to be fully 
developed. 

High Moderate Improving 

Buildings and 
Grounds 

39 zone substation 
buildings, ranging from 
new to 70 years old.  Fire, 
security and seismic risks.    

Comprehensive seismic 
assessments in FY2015, 
with recommendations 
being implemented.  Fire 
and security review 
completed in FY2016 with 
improvements underway. 

High Moderate Effective 

5.5.2 Support Structures  

The age profile of Aurora Energy’s pole assets is older than most other Electricity Distribution 
Businesses in New Zealand, and currently presents a higher safety risk than other networks. 
Condition-based replacement is discussed in section 6.6.  Aurora Energy’s key renewal objective 
for poles is to:  

• reduce the risk exposure of in service pole failure;  

• repair or replace all non-compliant poles by Dec 2018; and 

• reduce the number of cross-arm defects to sustainable levels. 

Aurora Energy minimises the safety risk exposure of pole failures by closely coordinating with 
stakeholders on non-compliant pole sites. Risks to contractors are controlled via Aurora Energy’s 
Overhead Line Close Approach Approval process. Other key stakeholder activities involve: 

• providing information on hazard labelling protocols to Council agencies and other utilities 
that access Aurora Energy poles; 

• providing non-compliant site locations to Council agencies. 

• supporting the rollout of ultrafast broadband and coordinating with Chorus on the 
installation of overhead fibre using Aurora Energy power poles in some instances; and 

• public safety campaigns designed to raise safety awareness. 

5.5.3 Oil Filled Switchgear 

Aurora Energy operates a fleet of around 1,111 ring-main units (RMUs) dominated by ABB units 
(722).  A programme of removing deteriorating, high-risk, oil-filled RMUs on the network 
commenced in 2014.  This short-to-medium-term programme is focused on replacing the older 
Statter, Reyrolle and Long & Crawford units in that order.  Some of the known criticalities on these 
units include: 
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5.5.3.1 Statter 

• the oil chambers are not free breathing, and all oil chambers are vulnerable to moisture 
ingress around gasket interfaces. The moisture can affect the fuse carriage insulation; 

• corrosion around the operating shaft entry point on the load switches, which can lead to 
moisture ingress; 

• voids can occur in the compound in the busbar system due to solar gain, if not shielded; 

• failure of busbars due to moisture ingress; 

• failure of cable boxes due to moisture ingress; and 

• failure of fuse chambers, probably due to moisture ingress. 

5.5.3.2 Reyrolle 

• broken nylon trip arms; 

• catastrophic failures of the main tank; 

• multiple cable box failures (some report damage through to the main tank causing loss 
of oil); and 

• cracked fuses found after reclosing low voltage circuit breaker repeatedly onto fault. 

5.5.3.3 Long & Crawford 

• these fuse switches can be particularly vulnerable to maintenance induced failure 
compared to other types. Criticality is usually on the contact settings of the fuse carrier 
which are fit for service when set according to the manufacturer’s instructions; 

• the alignment of the fixed and moving contacts on the fuse-switch are critical because 
they are a butt-faced contact. The fixed contact risers must not be disturbed from their 
vertical position to ensure alignment; 

• the viewing windows on the front of the main tank, as fitted in Aurora Energy units, are a 
significant vulnerability, adding additional risk to the operator; and 

• there have been instances, not frequent, of end caps being blown off on fault and 
leaving exposed conductors which can then be re-energised. 

While our primary focus is on removing the high-risk units from the network we are also developing 
improved condition based strategies to manage the ABB units in long term. 

5.5.4 Subtransmission Lines 

The critical risk for this category relates directly to the incident severity of subtransmission lines 
and specific line condition degradation brought on by coastal environments. Risk is being 
mitigated via condition inspections and replacement, as discussed in section 6.12 and 
vegetation management. 

5.5.5 HV and LV Distribution Lines  

An analysis of unplanned outage statistics for 2016 shows a number of outages related to 
conductors where there is a line down, broken tie wire, or tree contact involved. Recent incidents 
have indicated a high potential for harm to the public. Contact with rural fences and proximity 
to urban footpaths are just a few examples of how fallen conductors present a significant public 
safety risk. 
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TABLE 5-5 UNPLANNED OUTAGES RELATING TO CONDUCTORS FOR 2016 

Cause Central Dunedin Grand Total % of Total 
Vegetation - Touching / Burning 39 25 64 35.56% 
Weather Winds 20 35 55 30.56% 
Equipment Deterioration 16 6 22 12.22% 
Weather Snow 4  4 2.22% 
Foreign Interference Animals 3 4 7 3.89% 
Incorrect Installation 3  3 1.67% 
Lightning 3  3 1.67% 
Vegetation Control Planned 3  3 1.67% 
Machinery Interference 8 2 10 5.56% 
Environment Fire  1 1 0.56% 
Other 8  8 4.44% 
Grand Total 107 73 180 100% 

The monitoring of conductor condition is discussed in section 6 and the reduction of incidents is 
closely related with the management of support structures and trees. The primary response is 
reactive, after being alerted via; fault indication in SCADA, reports from emergency services or 
members of the public. 

5.5.6 Gas Insulated 33kV Cables 

Most failures that occur in 33kV gas cables have a cause that is well known. Analysis indicates 
that the primary failure mechanism of our cables is deterioration of the bronze tapes as a result 
of age. Typically, gas cable faults are located where land disturbance has occurred due to new 
water pipes, fibre or power pole installations. This is due to voids being created in the soil that 
results in lower surrounding pressure on the cable, allowing the lead sheath to rupture. The lead 
sheath is able to rupture due to the mechanical strength in the bronze tape having failed. As the 
mechanical strength supplied by the bronze tapes reduces, more failures of these gas cables 
are likely to occur.  

The risk associated with the failure of a 33kV gas cable are mitigated to a large extent by having 
redundancy or duplication built into the system. In the case of our 33kV gas cables, redundancy 
is achieved by having a second 33kV cable nearby. This means it would take multiple coincident 
failures or a catastrophic event; e.g., a large scale earthquake for there to be a sustained loss of 
supply.  
 
TABLE 5-6 REPLACEMENT PLAN FOR 33KV GAS FILLED CABLES 

Zone Substation Installed 2018 2019 2020 2021 2022 

Carisbrook  1961 Construct     

Willowbank 1963  Design Construct  

Smith Street 1959 Design /Construct    

Ward Street 1967 Design Construct   
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5.5.7 Cast Iron Cable Terminations 

A specific risk within this asset class is the failure of pitch filled Cast Iron Cable Terminations (CICTs). 
In rare cases, failure of CICTs has presented a safety risk to the public. The major failure mode for 
CICTs is when the cable has been de-energised and is energised again. Whenever we undertake 
works that requires the CICT to be de-energised we take the opportunity to replace the CICT at 
that time.  In addition to undertaking reactive replacement of CICTs, there is a prioritised 
programme which was first developed in 2014 utilising a safety rating of 1 to 10. 

A nominal risk level of 5 was adjusted up or down based on the likely occupancy of the area 
(exposure) and, in-turn, risk of injury during a termination failure. The scale is relatively subjective 
and relies on estimations of foot traffic, attractions and amenities in the area, and the proximity 
to; schools, playgrounds, bus stops, pedestrian crossings, shops, seating, etc. Initially, sites with a 
safety grade above 6 were prioritised for replacement; however, this program of work is being 
accelerated.  The grading distribution is illustrated in Figure 5-6 below. 

 

 
FIGURE 5-7 CAST IRON CABLE TERMINATION SAFETY RISK GRADING 

5.5.8 Supervisory, Control and Data Acquisition (SCADA) Upgrade 

Aurora Energy’s existing operating systems, SCADA hardware and load control systems were 
installed between 12-25 years ago, and most are facing technological obsolescence, with 
limited ability for use and operation with more modern protocols and systems. 

The SCADA, Control, Communications and Protection (SCCP) project reduces the risks 
associated with these issues by implementing a new SCADA (system incorporating distribution 
and outage management systems, new communication links between control rooms and 
substations, new remote terminal units (RTUs) at each substation, new load control equipment, 
subtransmission circuit protection equipment, and direct communication links between Aurora 
Energy and Transpower). 

The SCCP project has a construction timeline of approximately 7 years, at an estimated cost of 
$22.21 million. Once the programme is completed, a significant portion of the existing network 
control and operation risks will be eliminated.  Network operational efficiency will also be 
significantly improved. 
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5.5.9 Zone Substation Buildings and Equipment 

Aurora Energy has 39 zone substations and many (particularly in Dunedin) are housed in buildings 
that are up to 70 years old and likely to require significant upgrades to meet today’s standards.  
Comprehensive assessments of fire, security and seismic risk for all Aurora Energy’s zone 
substation buildings and equipment were carried out in FY2015.   

Since then, Calibre Consulting has carried out detailed design and documentation of seismic 
upgrades to 100% of New Building Standard (NBS) for Importance Level 3 (IL3).  The scope of the 
work carried out for each building comprised: 

• review of Detailed Structural (Quantitative) Assessment (DSA) and available drawing 
records including site photos from previous inspection; 

• a desktop liquefaction study (Andersons Bay, North City, South City, St Kilda, Ward Street); 

• a site visit to perform intrusive investigations and confirm feasibility of proposed 
strengthening concept; 

• engineering design for the proposed concept; 

• preparation of detailed drawings and design report; 

• preparation of technical specifications (drawing sheet) sufficient for building consent 
and construction; and 

• Producer Statement (PS1). 

 

The seismic strengthening program is shown below: 

 
TABLE 5-7 SEISMIC STRENGTHENING PROGRAM (FY YEAR ENDING 30 JUNE) 

Risk ranking 2018 
($000) 

2019 
($000) 

Total 
($000) 

Design 279  $279 

Strengthening of buildings  390 680 $1,070 

Strengthening of equipment $162 670 $832 

Total $831 $1,350 $2,181 

 

5.6 Network Capacity Risk 
An important aspect of planning a distribution network is to ensure that predicted network loads 
are compared with the capacity of the network.  Our analysis indicates potential risks relating to 
the Cromwell, Frankton and Halfway Bush Grid Exit Point (GXP) supply areas in the short-to-
medium term.  

A particular focus for Aurora Energy is the Upper Clutha valley, which has necessitated 
investment in Aurora Energy’s network in recent years including: 

• construction and commissioning (November 2015) of a new 66/33/11kV, 7.5MVA, zone 
substation at Camp Hill; 

• a range of projects aimed at providing secure supply to the Manuherikia Valley; 

• a new switching station at the corner of Riverbank Road and Ballantyne Road in Wanaka, 
along with associated 66kV cabling. Riverbank road is expected to be commissioned in 
2018. 
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5.7 Financial Risks 
Financial risk relates to uncertainty in achieving financial objectives.  The methods for managing 
financial risk include: 

•  project, tender and contract management standards; 

•  business planning, budget, fraud standards, controls and audit processes; and 

•  Strategic Review Committee standards. 
 

5.8 Regulatory Risks 
A key risk to Aurora Energy is non-compliance with legislative and regulatory requirements.  
Aurora Energy aims to achieve compliance with all relevant legislation, regulations, standards 
and codes of practice that relate to how the electricity distribution network is managed and 
maintained, including any relevant environmental legislation. 

 

5.9 Sustainability Risks 
Sustainability risks relate to uncertainty in Aurora Energy achieving its environmental, community, 
cultural, people, and reputational objectives. 

5.9.1 Community 

Feedback has been sought from both customers and stakeholders through surveys, open 
requests for feedback, safety reviews, industry forums, and through day-to-day customer 
engagement (e.g., phone complaints). 

5.9.2 People  

In reviewing the progress of capital works in particular, over the next three years, the ability of 
the supply industry to meet what have been historically reasonable deadlines has declined.  
Consulting staff are not as available as they have been in the past, and equipment procure-
ment, particularly power transformers, requires long lead times. 

The risk of not obtaining adequate competent human resources for timely design and 
construction is an industry-wide risk.  Longer lead times are, therefore, required to minimise the 
possibility of industry peak workloads causing unacceptable pricing of works.  This situation is 
compounded by the need to design and order items such as power transformers before finishing 
detailed design.   Resource consent processes and the possibility of objector delays creates 
further uncertainty. 

5.9.3 Environmental 

Aurora Energy's policy is to act in an environmentally responsible manner, and as required under 
legislation.  

The Resource Management Act is the major legal driver. The provisions relating to the discharge 
of contaminants into the environment, the duty to avoid unreasonable noise, and the duty to 
avoid, remedy, or mitigate any adverse effect on the environment are of particular relevance.  

The Local Authority District Plan requires appropriate consents for new work, and requires 
management systems (mainly for environmental and public safety issues) in relationship to 
existing works. Aurora Energy develops practices on the basis of being a reasonable and prudent 
operator, to ensure that both environmental and public safety issues have been addressed. 

The main environmental risk from Aurora Energy operations is the accidental discharge of 
insulating oil into waterways. Oil spill kits are provided at all zone substations, and contractors are 
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required to carry oil spill kits in vehicles that are used to transport oil-filled equipment. Where 
practicable, zone substations have adequate bunding to contain potential oils spills. 

The use of equipment with SF6 is actively discouraged where economic alternatives exist, due to 
the potential for SF6 to act as an ozone depleting agent if it is accidentally released into the 
atmosphere. 

 

5.10 Emergency Management  
Our emergency response planning is based on the concepts of the Four “R’s” – Reduction, 
Readiness, Response, and Recovery used by emergency services, Civil Defence Emergency 
Response Organisations and many utility operators in New Zealand:  

Reduction – identifying and analysing risks to the business, assets and community, and taking 
steps to eliminate or reduce those risks. 

Readiness – developing operational systems and capabilities before an incident occurs so that 
the organisation is prepared, trained and tested to respond in a way that will ensure the business 
can return to full operational capacity as soon as is possible 

Response – actions taken immediately after an incident occurs to protect life and assets, and 
take initial actions to ensure the business can consider returning to full operational capacity 

Recovery – coordination of the organisation (and potentially external organisations) to return the 
business to full capability (recovery can take weeks, months or years depending on the severity 
of the incident; e.g., Canterbury earthquakes). 

5.10.1 Classification of Incidents 

Aurora Energy uses a quick reference chart that highlights how we classify, respond and escalate 
emergency management incidents –see Appendix B. 

5.10.2 Interdependence 

All lifeline services rely to some extent on some or all of the other lifeline services in order to 
operate.  Therefore, a hazard impacting on one lifeline network is likely to have a knock-on effect 
on others.  To mitigate the risk that arises from this interdependence, many lifelines have backup 
services should the lifeline service they rely on fail, such as on-site generators. 

Figure 15 summarises the extent of interdependence between Aurora Energy and other lifeline 
sectors.  The figure reflects the impact on lifeline services following 1 week of outage of another 
lifeline service, in an emergency response situation.  Dependence levels may be different in 
business-as-usual or shorter/longer duration outages. 
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FIGURE 5-8 LIFELINE INTERDEPENDENCY 

 

5.10.2.1 Command structure  
Our response planning incorporates the use of the Coordinated Incident Management System 
(CIMS), which is used by emergency services, Civil Defence Emergency Response Organisations 
and many utility operators in New Zealand for managing the response to an incident involving 
multiple responding agencies.  The model is: 

 

General 
Manager

Health & Safety Incident 
Controller

Corporate 
Communications

OperationsLogisticsPlanning & 
Intelligence

 
 

FIGURE 5-9 COORDINATED INCIDENT MANAGEMENT SYSTEM MODEL 
 

5.10.3 Potential Impacts of Natural Hazards 

In 2014-2015 Aurora Energy participated in the Otago lifelines project. The purpose of this project 
was to assess the potential impacts of hazards on the region’s lifeline infrastructure, identify 
mitigation strategies to reduce that risk, and to improve critical infrastructure resilience.   

This programme of work identified that storm/flooding, earthquakes and high winds are our major 
natural disaster risks, and these are covered in more detail below. 
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5.10.3.1 Storm/flooding 
While distribution lines are unlikely to suffer damage from floodwaters, the biggest potential for 
damage is inundation of our substations, which could have the potential for delays of days or 
weeks for full restoration of services.  Critical sites in flood risk areas include: 

• Transpower’s South Dunedin substation (GXP) which services 17,000 customers.  
Transpower is currently evaluating a project to link the Halfway Bush and South Dunedin 
GXPs to provide back-feed options if the South Dunedin GXP is not operating; 

• Mosgiel zone substation - mitigated using temporary barriers; and 

• our underground substations in the Dunedin CBD.  

5.10.3.2 High winds 
Strong winds can occur under a number of different atmospheric conditions, including strong 
north-west winds lasting from 6-10 hours generated from a deep trough advancing across the 
Tasman Sea squeezing against an intense blocking anticyclone to the east of the South Island.  
Another high wind scenario is short (less than one hour) but extreme southerly wind gusts 
associated with a rapid progression of cold air up the eastern coast of the South Island.  

Events in the last few years illustrate that there can be widespread impacts in a significant wind 
event resulting in days to weeks’ restoration time for some customers. Figure 5-10 indicates the 
number of days where wind speed exceeded 80 km/hour, for each of Aurora Energy’s sub-
networks.  This graph highlights a significant increase in the number of high – extreme wind days 
impacting our Central Network between 2010- 2016 (1 February 2016).  Interestingly the Central 
network typically accounts for approximately 2/3 of our network System Average Interruption 
Duration Index (SAIDI). 

 

 
FIGURE 5-10 HIGH WIND DAYS HISTORIC PROFILE 
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5.10.3.3 Earthquakes 
A large number of active faults lie within Otago, and many more outside the region are capable 
of affecting the region. While ground shaking will almost always be felt during large earthquakes, 
the occurrences of liquefaction, lateral spread and surface rupture are largely dependent on 
the size and style of earthquake. 

5.10.4 Emergency Procedures and Plans 

Aurora Energy has developed a number of quality procedures and plans to enable us to respond 
to events beyond our control. These include: 

5.10.4.1 Civil Defence Emergency Management Act 2002 
Aurora Energy is defined as a lifeline utility under this Act and is required to ensure that it can 
operate to the fullest extent, even if at a reduced level, during and after an emergency.  A plan 
is in place that details how we would ensure the effective use and co-ordination of resources 
within Aurora Energy’s electrical supply area.   

5.10.4.2 Business Continuity Plan 
Aurora Energy has a continuity programme in place to respond to major incidents.  The 
programme includes: 

• business continuity plan for response; 

• response guide for use in an incident; 

• responder training; and 

• plan exercise and testing programme to demonstrate capability and competence. 

Our Business Continuity Plan (BCP) is designed to manage and support a number of scenarios, 
including IT system failure, major infrastructure failure, natural disasters and pandemics.  

5.10.4.3 Contingency Plan 
Contingency plans have been developed to assist in the timely restoration of supply following 
an outage to a major distribution feeder or zone substation.  It should be noted that it is not 
possible to offload peak loads at most substations for potentially rare “n-2” events; i.e., transfer 
a complete substation’s load for a combined failure, such as both subtransmission circuits or both 
transformers at the larger substations.   

5.10.4.4 Participant outage Plan 
Our participant outage plan is designed to comply with the System Operator’s security of supply 
outage plan.  The participant outage plan details how Aurora Energy would manage severe 
generation shortages and /or significant transmission constraints. 

5.10.4.5 Contingency Plant 
Aurora Energy owns mobile substations and generators as described in section 6.21. The range 
of these assets are designed to provide backup to Aurora Energy’s N-security Zone Substations 
and HV feeders under a variety of contingent scenarios.    
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FIGURE 5-11 33/11KV 5MVA MOBILE SUBSTATION 

 

5.11 Conclusion 
This section has highlighted the main risks related to Aurora Energy’s activities and some of the 
work being undertaken to mitigate them.  The following sections cover the lifecycle 
management practice and programmes as well as network development projects that are 
planned to minimise or mitigate many of these risks. 
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6 LIFECYCLE ASSET MANAGEMENT 
6.1 Introduction 
Aurora Energy manages electricity assets throughout their lifecycle in three geographically 
separate networks (Dunedin, Central Otago and Te Anau), with both rural and urban 
characteristics.  Delta operates the network, carries out network planning and develops the 
maintenance plans and programmes on behalf of Aurora Energy. The Asset Management Plan 
has a 10-year horizon and describes the work required to manage the lifecycle activities of the 
assets to ensure risks, costs and performance are appropriately managed. The plan is refreshed 
annually to ensure it reflects the best available information. 

 

6.2 Maintenance Policy and Strategy  

6.2.1 Policy 

The maintenance policy for Aurora Energy’s network sets requirements associated with 
maintenance and refurbishment of electricity network assets.  This policy requires the preparation 
of maintenance plans and programmes for all asset categories, the maintenance of records, 
ensuring resources are available, and that effective work management systems are established. 

6.2.2 Strategy 

Aurora Energy's maintenance strategy is based on monitoring of asset condition to achieve the 
optimal balance of risk, cost and performance. Aurora Energy’s network maintenance is 
conducted in line with the risk management policy described in section 4, and is reflective of 
safety, customer, community, compliance and shareholder expectations.   

Routine procedures for maintenance specific to each asset category have been developed.  
These define the frequency of servicing/inspection and the scope of work that must be covered. 
They are based on a combination of manufacturers' recommendations, industry practice, and 
Aurora Energy's own experience; which, in turn, is based on the incidence of faults and defects 
for each asset design, type, make or model, and factors such as its operating environment (salt-
laden atmosphere, wind, etc.).  Aurora Energy continues to refine its maintenance management 
systems by reviewing practices and policies regularly. 

 

6.3 Lifecycle Asset Management 
Lifecycle asset management encompasses all practices associated with considering 
management strategies as part of the asset lifecycle from planning to disposal.  The objective of 
lifecycle asset management is to maximise the economic return of physical assets over their life, 
by achieving desired service levels, while effectively managing the risks inherent in owning and 
operating a large asset base. 

Aurora Energy’s lifecycle activities span the following five stages as reflected in Figure 6-1below, 
which is expanded upon further in the following sections: 
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FIGURE 6-1 ASSET LIFECYCLE PROCESS 

 

6.3.1 Planning 

The planning phase covers confirming the level of service required and ensuring the most 
effective solution is found to meet that need. The planning lifecycle extends right through to 
approval and handover for implementation. 

6.3.2 Creation, Acquisition or Enhancement of Assets 

Aurora Energy’s assets are typically low-medium value with long asset lives; however, many of 
these assets are approaching or past their midlife. Consequently, a strategy of capital renewal 
is built in to our Asset Management Plan. All major works that are planned to be undertaken are 
preceded by verification of condition, issues, risks and potential solutions to mitigate the risks and 
realize improvement opportunities. 

6.3.3 Operating and Maintaining Assets 

The operations phase includes real-time operational control, outage coordination and 
contingency planning. In contrast, the maintenance phase covers everything involved in 
retaining or restoring assets to a state in which they can perform a required function.  A successful 
maintenance programme ensures that work effort is executed as cost-effectively and efficiently 
as possible, and that the equipment performs in accordance with the needs of the business.  

6.3.3.1 Maintenance types and strategies 
Maintenance strategies can range from run-to-fail, through to sophisticated monitoring systems. 
Each strategy has a distinct cost and benefit associated with it, and each strategy is appropriate 
for a particular set of circumstances. The maintenance types and strategies adopted by the 
Asset Management Team are described below: 
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6.3.3.1.1 Preventative maintenance 

Preventative maintenance is carried out at predetermined intervals, or according to prescribed 
criteria, aimed at reducing the failure risk or performance degradation of the equipment. 
Examples include painting of network assets and maintenance of access tracks, including 
associated security structures and weed and vegetation clearance. 

6.3.3.1.2 Condition-based Maintenance 

Condition-based maintenance is work triggered by the condition of the equipment, as 
determined by inspections, tests or operational readings. Maintenance is then scheduled and 
performed at an appropriate time. The extent of this secondary condition-based maintenance 
work is based on the condition found, and may be a repair or replacement of a particular item.  

This strategy is typically applied where ongoing condition inspections are needed to comply with 
regulations or where the costs of condition monitoring are small compared with the costs 
associated with failure. 

6.3.3.1.3 Corrective maintenance 

Corrective maintenance is a task initiated as a result of the observed or measured condition of 
an asset before or after functional failure. Corrective maintenance can be carried out in 
response to an unplanned instantaneous event or incident that impairs the normal operation of 
network assets (e.g., service interruptions and emergencies) or as part of our planned 
programme of work. 

6.3.3.1.4 Run-to-fail 

A minimal, run-to-fail maintenance strategy is appropriate in certain circumstances. Aurora 
Energy applies this strategy where the consequences of failure are not major and where the 
costs of ongoing condition monitoring may outweigh the costs of failure. 

6.3.4 Repair and Renewal of Assets 

Repairs are carried out in response to the need to maintain network asset integrity for current 
security and/or quality of supply, and can be either planned or unplanned. In contrast, 
replacement of equipment is scheduled when the annual cost to own, operate and maintain 
existing equipment, plus the average annual cost of consequential failure, exceeds the annual 
cost to own operate, and maintain new equipment.   Replacements are also scheduled when 
the design or condition of equipment is a significant hazard to operating staff or the public.  

For new or replacement assets, specifications are compiled and the scope is defined. The 
specification then becomes the basis for detailed design, installation, and subsequent testing. 
Aurora Energy works closely with its designers and suppliers to ensure that these stages are 
formally in place, and works proactively to ensure the best outcome to minimize risks. 

6.3.5 Decommissioning/Disposals 

A policy on site decommissioning for Aurora Energy’s assets has been drafted. This standard sets 
out the requirements for site decommissioning of Aurora Energy’s electrical assets to ensure 
public safety, avoid environmental damage, and avoid property damage.  The scope of this 
standard covers both overhead and underground assets.  Major assets and any item that 
represents an elevated environmental risk, risk to property damage or risk to the public have 
been separately identified.  For assets that fall outside this criteria, the standard must still be 
followed. 

It is proposed that decommissioning of Aurora Energy’s electrical assets follow an 
environmentally sustainable process that considers certain steps for removing, assessing, 
remarketing and recycling.   
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6.4 Asset Details by Category 
The quantity of Aurora Energy’s assets by category) is presented in Table 5.8 included in the 
appendices.  Further information on age, condition and performance is provided in the following 
section.   

 

6.5 Asset Management Planning 

6.5.1 Introduction 

To support our asset management approach we have defined a set of assets groups which form 
the basis for our intervention strategies and associated expenditure forecasts. For planning and 
to inform our Information Disclosure (ID) we have grouped similar into portfolios. This approach 
marks a progression to a more consolidated approach to managing common asset types. 

The functional groups that have been selected for forward asset lifecycle management are as 
follows: 

 
Portfolio Lifecycle Management Plans Additional Notes 
Support Structures  Poles  

Switchgear 

Circuit Breakers  
Zone Substation Switchgear   
Distribution Switchgear  
Oil Filled Ring Main Units (RMU’s)  

Transformers and Voltage 
Regulators 

Power Transformers  
Distribution Transformers  

Overhead lines  
Subtransmission (km)  
Distribution (km)  
Low Voltage (km)  

Cables  
Subtransmission  
Distribution  
Low Voltage  

Communication Systems Communication Systems Remote communication sites, 
SCADA, sun workstation, ripple 
control units (ST & HV injection 
units) 

Mobile Plant 

Mobile Distribution Subs  
Trojan Filtering Units  
Generators  
Mobile Power Transformers  

Protection Systems  Protection Systems Protection (relays / inter-trips / 
alarms / pilots), battery banks 

Buildings and Grounds Buildings and Grounds  

Other Primary Equipment Primary Equipment 
Earths, earthing resistors, surge 
arrestors, UG/GM link boxes, LV 
pillars, earth grids, metering 

 

6.5.2 Asset Description 

This section contains a brief description of the type, function and location of each asset class 
within the asset functional groups.  
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6.5.3 Asset Condition and Performance 

The Electrical Engineers Association (EEA) released guidelines10 in January 2016 to assist 
electricity distribution businesses in the assessment of asset condition. Aurora Energy has 
adopted an approach based on the framework presented within the EEA Asset Heath Indicator 
(AHI) guidelines; that is, assessment of asset condition derived from a combination of different 
inputs (in many case we have used age) weighted appropriately, resulting in a condition 
grading system that is consistent across all assets classes.  

This approach enables more effective renewals planning using a common set of definitions from 
excellent condition (C5) to replacement (C1). 

6.5.3.1 The Use of Age in Asset Health Indicators 
Often age is used as a proxy for asset condition where obtaining useful data is either not cost 
effective or is yet to be implemented. When age is considered an appropriate proxy for 
condition, the calculation of remaining life can be used to inform forward renewal/refurbishment 
programmes.  

However, this is considered rare because asset health depends on many factors such as 
construction materials, design, initial quality, local environment, and operating and 
maintenance practices. For these reasons, differences can be expected in the end of life age 
parameters from utility to utility, making it impractical to provide definitive values. As a result, the 
guide unequivocally states that age-based AHI should not be used as the sole source of 
information for asset replacement.  

Instead the guide advocates using age-based AHI to classify assets with otherwise ‘unknown’ 
AHI characteristics. Under this approach, assets in categories C1, C2 and C3 become 
candidates for assessment using condition-based criteria, after which the age-based AHI would 
be superseded.   

Some examples of Aurora Energy’s programmes designed to improve understanding of asset 
condition, to enable better long-term lifecycle management and start phasing out our reliance 
on age related data, include:  

• distribution switch maintenance programme - inspections and intrusive maintenance on 
our RMU fleet over the 10-year planning period; 

• aerial conductor surveys of 33kV lines; 

• pilot condition inspections of our pole-mounted distribution transformer fleet;  

• pilot condition inspections of our 6.6/11 kV overhead lines in Dunedin and Central; and 

• aerial vegetation survey of our most critical lines. 

 

 

                                                      
 
 
 
10 Asset Health Indicator (AHI) Guide 2016 (EEA) 

Asset Condition Grade Condition Interpretation 

C5 As new condition 

C4 Some deterioration present 

C3 End of life drivers present, regularly monitored 

C2 Intervention likely within 3 years 

C1 Replacement recommended 
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6.5.3.2 Understanding Asset Health Indicators and their Use 
While the health indicator formulation methods are simple and general, the guide does not 
provide details on: 

• the intricacies of assessing the condition of particular assets; 

• the pros and cons of one condition assessment technique over another; 

• methods for predicting the future health of assets;  

• methods for determining the probabilities for asset failure; and 

• criticality. 

In essence, AHI are not definitive, but rather a tool that can be refined to support the application 
of sound engineering judgement, and the application of best practice asset management 
processes. 

6.5.4 Planned Replacement / Refurbishment Plans  

Replacement and refurbishment normally forms part of annual scheduled work to restore, 
replace or renew an existing asset to its original capacity. Renewal planning is accomplished 
through analysis of remaining life, in conjunction with a risk-based prioritisation. 

6.5.5 Creation/Acquisition plan 

This is capital work that creates a new asset or improves an existing asset beyond its existing 
capacity.  Aurora Energy produces development reports (DR) for major projects that provide 
detailed appraisal of issues, options and recommended solutions.   

 

6.6 Support Structures  

6.6.1 Asset Description 

Aurora Energy has approximately 54,047 poles, which are predominantly constructed out of 
either pre-stressed concrete or hardwood.  These poles support subtransmission, distribution and 
low voltage conductors.  

The other main components of pole structures, besides the poles themselves, are the wood or 
galvanised steel cross arms that support the insulators. Deteriorated cross arms on pole structures 
have generally been replaced by tallow wood cross arms with preferred lengths of either 2.1m 
or 2.7m for (11kV) depending on span length. 
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FIGURE 6-2 AGE DISTRIBUTION OF POLES BY MATERIAL 

6.6.2 Asset Condition and Performance  

Pole assets are assessed according to a condition rating (0 – 6), where Condition 0 indicates the 
highest urgency for renewal. Most poor condition poles in the fleet are old hardwood poles (90%) 
that tend to rot just below ground level, reducing the cross sectional area to a point where the 
structure cannot reliably carry design or normal loads. There are, as at 13 November 2016, 573 
poles that are not capable of supporting normal loads, and 756 poles that are capable of 
supporting normal loads but not design loads.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
FIGURE 6-3 CONDITION OF POLE STRUCTURES 
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6.6.3 Inspection and Maintenance 

The EEA Guide to Work on Poles and Pole Structures (August 2016) is an industry procedure as 
defined in the Safety Manual – Electricity Industry (SM-EI).  The methodology in the EEA Guide 
assesses poles with a diameter equal to or less than 80% of the original pole diameter as 
deteriorated. When assessed as deteriorated, the guide describes a decision path for marking 
such poles and the allowable work to be undertaken on those poles. The guide requires 
deteriorated poles to be marked.   The recommended markings for deteriorated poles are set 
out in Table 6-1. 

 
TABLE 6-1 RECOMMEDED MARKING FOR DETERIORATED POLES  

 
 
 
 
 
 
 
 

For companies that are required to comply with Regulation 41 of the Electricity (Safety) 
Regulations 2010, poles that are tagged with an orange /yellow disc would require replacement 
within 12 months while those marked with a red tag or disc would require replacement within 3 
months. 

Current practice at Aurora Energy is to red tag all Condition 0 or Condition 1 poles.  This practice 
will be reviewed in 2017 to determine if we would be better served by implementing the 
recommended markings in Table 6-1. 

6.6.3.1 Aurora Energy Pole Assessments 
The Aurora Energy pole population can be broken down into three categories: 

• poles that have been subject to mechanical loading and deflection testing; i.e., Deuar 
Mechanical Pole Testing (MPT); 

• poles that have been tested using the enhanced visual evidentiary basis available in 
Xivic; and 

• poles that have been tested under the subjective traditional regime prior to the 
implementation of Xivic. 

The level of subjectivity inherent in pole testing results is significantly higher within the traditional 
testing regime. 

6.6.3.1.1 Deuar Mechanical Pole Testing (MPT)  

Deuar MPT 40 employs a chain at the pole base plus a portable hydraulic arm that leverage’s 
off the chain to apply a mechanical bending moment on the pole to test a pole. Instruments 
(inclinometers) affixed to the pole record the bending during the application and removal of 
the applied force. Poles which are “free to bend” that meet predetermined criteria for 
conductor arrangement and alignment of applied force may be tested using only one 
inclinometer. Other poles require the use of two inclinometers.  If there is any doubt to whether 
a pole is “free to bend” two inclinometers are used.   The instruments are sufficiently sensitive that 
the applied force can be made at a fraction of the breaking strength of the pole.  

Through mathematical modelling, Deuar MPT estimates the current pole strength as a 
percentage of design working load, allowing Deuar tested poles to be rated as meeting design 
load or not.  

  

Recommended Marking Requirements for 
Procedures Category of Pole  

Orange /Yellow Disc or Marking 8a. or 8b. 
Capable of supporting 
normal loads but not 
design loads 

Red Disc or Marking  8b. Could fail under normal 
loads 

No Marking  Above Design Load 
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Deuar has provided opportunities (to-date 2,200+ poles have been Deuar tested) to apply 
modern technology to minimise the subjective element of determining pole condition ratings, 
and can assess, with greater confidence, if a pole is: 

• capable of supporting greater than design load (i.e. SF > 1.0), and with what safety 
factor; or  

• incapable of supporting design load (i.e. SF < 1.0 ); or 

• incapable of supporting normal structural loads (which is conservatively defined as 
having a SF < 0.84). 

The advanced status output bands for Deuar MPT and their reconciliation with the pole condition 
grade and the related safety factors are shown in Table 6-2.  

 
TABLE 6-2 DEUAR MPT OUTPUT BANDS 

 

6.6.3.1.2 Deuar MPT Testing 

Deuar MPT has been used and tested around the world for well over a decade.  One of the 
largest independent testing programs was carried out back in 2006 and 2007 by Georgia Power 
in the United States.  

In RY2018 Aurora will undertake its own independent testing regime comparing both 
conventional testing and Deuar MPT with the results from break testing of the poles in situ to 
enable a greater degree of confidence in the accuracy of pole inspections. 

6.6.3.2 Traditionally Inspected Poles 
While traditional pole inspection assesses a pole a deteriorated if less than 80% of the original 
pole diameter remains, it is only possible to subjectively determine if a pole is:  

• capable of supporting greater than design load, and with what safety factor; or  

• incapable of supporting design load; or 

• incapable of supporting normal structural loads. 

Xivic-enhanced visual inspections were implemented to assist in the determination of where our 
traditionally inspected poles are on the lifecycle curve. 

6.6.3.3 Enhanced Visual (Xivic) Based Inspections 
Poles that have been assessed under the Xivic framework can be catergorised based on the 
remaining good wood percentage (RGWD %) and the degree of decay (Widespread, Isolated 
Pockets, No Decay) as illustrated in Table 6-3.  

 
  

Advanced End 
Status 

Requirements for 
Procedures 

Condition 
Grade  Risk Period 

Design 
Working 
Load % 
Lower 

Design 
Working 
Load % 
Upper 

Failed Initial Test Below normal 
working  load 0 < 3 mths. 0% 84% 

Compromised Below normal 
working  load 0 < 3 mths. 0% 84% 

High Priority Reject Above normal load, 
Below design load 1 < 12 mths. 84% 169% 

Medium Priority 
Reject Above design load 2 1 - 3 yrs. 169% 254% 

Low Priority Reject Above design load 2 1 - 3 yrs. 254% 338% 
Serviceable Above design load 3 >3 yrs. >338% n.a. 
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TABLE 6-3 ENHANCED VISUAL (XIVIC) BASED INSPECTIONS – KNOWN RGWD % AND DECAY 

 

 

 

 

 

 

 

 

 

 

 

Our Maintenance strategy for poles is outlined in Table 6-4. 
 

TABLE 6-4 POLE STRUCTURE MAINTENANCE STRATEGY 

Activity  Purpose  Interval  

Detailed ground based 
condition assessment. 

 Assess structural condition of poles using 
either Deuar MPT or traditional dig probe and 

hammer testing 
• Assess condition of insulators, hardware 

Minimum of every 5 years 

Cross arm condition 
assessments 

 Assess condition of cross arms to enable 
planned replacement 

Minimum of every 5 years 

 
A core component of our 2017-2027 plan is to reduce the reliance on subjective, non-scientific 
testing and we have allocated additional operational and capital financial resources to meet 
this goal.  

6.6.4 Planned Replacement / Refurbishment Plans  

The approved 2016 Asset Management Plan (2016 to 2026) included provision for the 
introduction of pole reinforcement to the Aurora Energy network, as part of an integrated asset 
management approach to poles.   This was intended to smooth the bow wave associated with 
poles approaching end-of-life (poles requiring replacement in the next 2-5 years), reducing the 
risk associated with in-service pole failures in parallel to existing replacement programs.  

Reinforcement was scheduled to begin in October 2016 and, while a small number of poles were 
reinforced, operationalisation of this technology was delayed.  While pole reinforcement is 
expected to play a role in improving and maintaining the risk profile of the pole population, it 
was confirmed at the September 2016 Board meeting that options for accelerating the pole 
replacement programme would be assessed as a priority.  We have now altered our lifecycle 
management plans to fast-track our existing pole replacement programme, which will see all 
currently identified poles that do not meet normal load replaced or remediated by April 2017 
and all currently identified poles that do not meet design load replaced or remediated by 
December 2017. 

  

Advanced End 
Status 

Requirements 
for Procedures 

Condition 
Grade  

RGWD% 
Lower 

RGWD% 
Upper Decay  

Failed Initial Test Below normal 
working  load 0 n.a n.a n.a 

Compromised Below normal 
working  load 0 0% 66% n.a 

High Priority 
Reject 

Above normal 
load, Below 
design load 

1 66% 80% Widespread 
Decay 

Medium Priority 
Reject 

Above design 
load 2 66% 80% 

Isolated 
Pocket of 
Decay 

Low Priority 
Reject 

Above design 
load 2 66% 80% No Decay 

Serviceable Above design 
load 3 n.a n.a. n.a 



Asset Management Plan 2017-2027 

| P a g e  113 

Further discussions are underway with a number of recognised experts and users of pole 
reinforcement, including Western Power in Perth, who have implemented the largest wood pole 
condition assessment and pole reinforcement programme in Australasia. 

 
 
TABLE 6-5 FORECAST ANNUAL POLE REMEDIATION 

Substation 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Pole Remediation Dunedin 600  650   650   650   500   500   500   500   500   500  

Pole Remediation Central 1100  850   850   850   600   600   600   600   600   600  

Customer Service Line 
Replacements 

125 125 125 125 125 125 125 125 125 125 

 

6.7 Circuit Breakers 

6.7.1 Asset Description  

A circuit breaker is an automatically operated electrical switch. Its basic function is to provide 
safe interruption of current during power system faults. They are strategically placed in the 
network for line, cable and primary equipment protection. When a current is interrupted, an arc 
is generated. This arc must be contained, cooled and extinguished within an insulating medium, 
so that the gap between the contacts can again withstand the voltage of the circuit. Some 
examples of such insulating mediums are vacuum, oil and SF6. All of these types are present on 
Aurora Energy’s network; however, the most commonly used type is the oil-filled circuit breaker.    

Circuit breakers can be differentiated further by the function and configuration of the unit. 33kV 
circuit breakers are used to protect zone substation power transformers from incoming 
subtransmission feeders and, similarly, 6.6/11kV units protect equipment from a power 
transformer downstream to high voltage distribution feeders. Auto-recloser units (reclosers) 
protect customers downstream of their location in rural spur lines. Reclosers are also useful in 
protecting against transient interruptions, such as tree contacts, by immediately tripping the 
circuit following a fault and then closing again after a short duration, with the rationale that the 
transient fault will have cleared in that timeframe. Reclosing will only be attempted once or twice 
over a very short period of time. 

6.7.2 Asset Condition and Performance 

Circuit breaker condition grades were calculated from the combination of age and the number 
of fault operations, as recorded in Aurora Energy’s outage management system. The analysis 
shows that of the 84 circuit breakers recommended for replacement, a large number are within 
the 6.6kV/11kV ground-mount category, which are predominately high voltage distribution 
feeder circuit breakers. This cohort comprises exclusively of oil-insulated circuit breakers located 
in the Halfway Bush, Neville Street and Smith Street zone substations. The Neville Street zone 
substation is scheduled to be decommissioned in 2019 and replaced with the Carisbrook zone 
substation – see 7.10.1.11 

  

https://en.wikipedia.org/wiki/Electric_arc
https://en.wikipedia.org/wiki/Vacuum
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FIGURE 6-4 CONDITION OF CIRCUIT BREAKERS 

 
Maintenance data shows there are 9 Copper oil immersed vacuum breakers (VWVE) 33kV circuit 
breakers on the network, and moisture ingress has been a problem with these units. Failures have 
been attributed to moisture in the oil, due to the failure of the bushing extension seals, leading 
to corrosion of the aluminium extension tubes. 

6.7.3 Inspection and Maintenance 

TABLE 6-6 - CIRCUIT BREAKER MAINTENANCE STRATEGIES 

Activity Purpose Interval 

Visual Inspection of Zone 
substation Circuit Breakers 

 Check for signs of leakage if applicable (SF6 
pressure and oil level), corrosion, tank distortion, 
broken porcelain, tracking on bushings 

monthly 

Thermal Imaging  To identify any hotspots which may indicate 
damage to the circuit breaker in order to prevent 
functional failure 

yearly 

Trip Timing  Ensure protection works as designed 2-yearly 

Partial Discharge Test   Partial discharge measurement is carried out to 
assess the condition of the circuit breaker’s solid 
insulation and is used in determining the 
remaining life of the circuit breaker. 

Half-life (20 years) 
5 years thereafter 

Circuit breaker Overhauls  Restore condition of circuit breaker contacts and 
insulating oil 

 Maintain/lubricate operating mechanism 
 Confirm correct operation of system 

~10 years - however 
actually being 
performed 4 yearly to 
coincide with zone 
substation overhaul 

Operation Based Maintenance  To ensure the continued operation of the CB 
following a certain number of fault operations 

3 earth fault trips 

Painting of Outdoor CB’s  Prevent corrosion 10 years 
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6.7.4 Replacement / Refurbishment Plans 

6.7.4.1 33kV CB (indoor) 
No renewals are scheduled within the planning period. 

6.7.4.2 33 kV CB (outdoor) 
The 33kV Copper oil immersed vacuum breakers (VWVE) located at the Port Chalmers zone 
substation were replaced in FY2017. Other 33 kV CB (outdoor) renewals are detailed below:  

 
TABLE 6-7 33KV OUTDOOR CIRCUIT BREAKER REPLACEMENT 

Substation 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Alexandra 3 
          

Neville Street 3         

Outram  2        

Mosgiel       4   

Roxburgh    4      

Wanaka  3        

Queenstown    5      
 
The 33kV circuit breakers at Alexandra zone substation are planned to be completed within 
financial year ending 30 June 2017. 

6.7.4.3 6.6/11kV zone substation CB (Ground Mounted) 
Replacement has been recommended for 63 units in this sub-group, with a further 52 likely 
requiring intervention in the next three years. The immediate renewals concern high voltage 
distribution feeder circuit breakers located at Halfway Bush, Green Island and Willowbank zone 
substations, which are scheduled to take place in line with other substation upgrades, such as 
installation of new power transformers. Life extension maintenance, including shorter cycles and 
detailed post-fault evaluations of the units, will be intensified for the units located at Smith Street 
and Halfway Bush, to ensure that the units remain in service until renewal. 

 
TABLE 6-8 6.6/11KV ZONE SUBSTATION CIRCUIT BREAKER REPLACEMENT PROGRAMME 

Substation 2018  2019 2020 2021  2022 2023 2024 2025 2026 2027 

Halfway Bush     16      

Neville Street 32         

Smith Street   15       

Outram 5         

Andersons Bay  14        

Willowbank    15     

Green Island      15    

 

6.7.4.4 6.6/11kV CB (Distribution) 
No renewals are scheduled within the planning period. 
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6.7.4.5 6.6/11kV CB (pole mounted) 
A small cohort of pole-mounted circuit breakers remains at some Central Otago zone 
substations. These will be progressively removed from service, individually or due to other sub-
station upgrades projects.  
 
TABLE 6-9 6.6/11KV CIRCUIT BREAKER REPLACEMENT PROGRAMME 

Substation 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 
Clyde - Earnscleugh 
substation     6     

 

6.7.4.6 6.6/11kV (pole-mounted) – reclosers and sectionalisers 
A total of six reclosers were installed on the network in 2016, comprising of two renewals and 4 
additional assets. 

 
TABLE 6-10 RECLOSER WORKS 2016 

Area HV 
Feeder Driver Status 

Andersons Bay Tomahawk Road AB9 New asset Complete  

Alexandra Dunstan Road AX168 New asset Complete  

Alexandra Letts Gully AX168 New asset Complete 

East Taieri, Morris Road ET 2 New asset Complete 

Cromwell, Lowburn CM832 Renewal Complete 

Port Chalmers, Weir Road PC3 Renewal Complete 
 
Future plans for recloser projects consist of continuing renewal of remaining KFE type reclosers in 
Dunedin and Central Otago, as well new assets installed in both sub-networks as per Table 6-11. 

 
TABLE 6-11 FUTURE PLANNED RECLOSER INSTALLATION PROJECTS 

Project 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Recloser replacements 
in Dunedin 1          

Recloser replacements 
in Central  1 1 1       

New 11kV reclosers and 
switches Dunedin 1 1 1 1 1 1 1 1 1  

New 11kV reclosers and 
switches central 2 2 2 2 2 2 2 2 2  
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6.8 Switchgear 

6.8.1 Asset Description  

Switchgear is the collective term for equipment used to provide distribution network isolation, 
protection and switching facilities.  The distribution switchgear portfolio contains a large number 
of diverse asset types, including pole-mounted switches and fuses, ground-mounted switchgear 
and 6.6kV/11kV air-break switches. Switchgear technology has evolved, and continues to 
evolve over time, to improve both safety and reliability.  

Due to the diverse nature of distribution switchgear installed on the network, maintenance 
strategies will vary substantially from type to type. Details of the maintenance requirements of 
distribution switchgear are listed in Table 5.9. 

 
FIGURE 6-5 AGE DISTRIBUTION OF SWITCHGEAR 

6.8.1.1 Ground Mounted Switchgear 
Ground mounted switchgear includes ring-main units (RMUs), switches, fuses and links.  Our fleet 
comprises a range of makes and models, with various insulating media. Over the past five years, 
we have predominantly installed SF6 (sulphur hexafluoride) and vacuum switchgear utilising arc 
containment designs but, historically, we have used oil-filled switchgear. 

Oil-filled switchgear is not used in new installations as it requires intensive maintenance, has the 
potential to fail explosively, and carries environmental risks.  

6.8.2 Asset Condition and Performance 

6.8.2.1 6.6/11kV ground mount ring main units 
The condition of the majority of our ground-mounted switchgear fleet is reasonable, given its 
age, with very few recorded failures. The primary issues relate to the maintenance requirements 
of our old oil-filled switchgear and type issues. 

The potential for oil-filled switchgear to explosively fail and cause fatalities was highlighted 
recently, in Australia, in an incident that occurred during switchgear maintenance. As a result of 
this incident, we have imposed safety measures on certain models of oil switchgear. In addition, 
we have adopted the use of the Linak remote switching devices for ABB RMUs, and a Remote 
Operating Device (ROD) for Long and Crawford RMUs, to mitigate operational hazards. 
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The consequence of failure of aged oil-filled switchgear includes damage, injury or death, and 
is much higher than for modern equivalent assets. As a result, oil-filled switchgear with identified 
type issues has been prioritised for replacement (e.g., Long and Crawford). 

6.8.2.2 Asset Health 
In the case of ground-mounted switchgear, our AHI is based on asset age and known type issues.  
For distribution switchgear, age is a useful proxy for condition as, over time, switchgear insulation 
degrades, mechanical components wear, and enclosures corrode. 

Based on this criteria, there are 177 units recommended for near-term replacement, and a 
further 80 units that are likely to require intervention within the next 3-5 years. In order to improve 
practical forward-planning decision-making, a comprehensive maintenance regime is taking 
place to determine asset condition, which will very likely change this distribution.  

FIGURE 6-6 CONDITION OF 6.6/11KV GROUND MOUNT RING MAIN UNITS 

6.8.2.3 33kV switch (pole mounted) 
On the basis of asset age, 104 assets in this class are recommended for replacement over the 
life of the plan.   

6.8.2.4 6.6/11kV switches and fuses (pole mounted) 
Repeated failures of stand-off insulators (M2025) on Canterbury Engineering FD-A fuse mounts 
has led to a do-not-operate order being issued last year. Samples of recovered and failed 
insulators (in mark 2 design) have been assessed by the manufacturer, who has concluded that 
the failure was due to corrosion of the aluminium, used for a period, as an insert in the product. 
The aluminium is prone to corrosion, with the corrosion products causing the insulator to fail by 
cracking or shearing at the base of the cement. The FD-A fuse mounts age from the late 1960s 
until the 1990s.  The product has gone through two design changes over the years, with the 
original lead (Pb) setting being replaced with Portland cement, and the threaded insert 
changing from brass to aluminium. 

Canterbury Engineering’s FD-A mounts are pictured in Figure 6-8, below (left), and are distinct 
from the older EETEE fuse mounts, which have a pin type insulator and not a standoff.  
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FIGURE 6-7 CONDITION OF 6.6/11KV POLE MOUNT SWITCHGEAR 
 

Both FD-A and EETEE fuse mounts have been previously described as ‘ET’ fuses, which stems from 
one of the brands of fuse they typically carry, and the fuse mount they replaced; i.e., EETEE.  ‘ET’ 
has become a generic term for such current limiting / HRC fuses in Dunedin. 

 

 

 

 

 

 

 

 

 

 
FIGURE 6-8 FDA AND EETEE FUSE MOUNTS 

6.8.2.5 Restricted Operation Switchgear 
Aurora Energy’s Network Operations Centres (NOCs) are responsible for maintaining the register 
of Aurora Energy assets with operational restrictions. The operational restrictions register for assets 
on the Dunedin subnetwork is maintained and managed in the GE PowerOn Fusion Advanced 
Distribution Management System (ADMS).  While the register for the Central Otago subnetwork 
is maintained and managed as part of the Control Room day log. This register will be integrated 
into the ADMS on go-live of the system in Central Otago. 

  

FD-A MARK 2 

FD-A MARK 1 

EETEE 
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The operational status of assets held in the operation restrictions register is used as an input to 
both planning and real-time operations processes.  At Aurora Energy, the operational restrictions 
are categorised into two distinct groups: 

• in-service and not available for operation –see  

• Table 6-12; and  

• in-service assets available for conditional operation (Table 6-13).  Typically this will require 
that the asset can only be operated in a de-energised state. For example, the HV RMUs 
that are currently subject to an industry-wide safety alert due to a unit failure in Australia.  

 
TABLE 6-12 DO NOT OPERATE ORDERS - SWITCHGEAR   

Asset type Description of condition Dunedin  Central 

HV air-break switch Switch non operational 12 4 

HV air-break switch  Mounted on Red tagged pole 10  

HV air-break switch 33kV South Dunedin Transpower GXP  17  

HV ground-mounted switch  
Insufficient room clearance to operate 

energised. 
2  

HV ground-mounted switch 
Switch non-operational(leaning, requires 

maintenance) 
7 7 

HV links 6.6kV Non-operational links 2  

HV fuse switch 11kV Non – operational repairs required  1 

Total  50 12 

In 2018, we will implement a prioritised programme of work to address the items currently 
classified as “in-service and unavailable for operation”. 

 
TABLE 6-13 SWITCHGEAR OPERATIONAL RESTRICTIONS 

Asset type Description of condition Dunedin  Central 

HV Switch fuse Ripple Plant and Local Service - earthing 2  

HV Ring Main Units   
Switchgear operated de-energised – Industry Safety 

Alert  
17  

HV Circuit Breaker 
Circuit break non-operable live (Outram substation 

T2 configuration) 
1  

Secondary 

controls 

Equipment non-operational (Outram substation T2 

configuration) 
4  

HV Airbreak 

switch 
Conditional operation – i.e. not opened under load  2 

HV Fuses/Links 

11kV 
Clearance and or condition - Do not operate live  3 

Total  24 5 

 

6.8.3 Inspection and Maintenance  

For oil-filled switchgear, various experts agree that oil is a key indicator of the overall condition 
of the unit, as water and other contaminants can reduce the insulation properties of the oil. Our 
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preventative maintenance strategy specifies a maintenance schedule with intervals of 6-
monthly, 3-yearly, and 9-yearly.   
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The challenge of these recommended inspection and maintenance intervals, however, is the 
lack of dedicated resources to perform the switchgear inspections and the switchgear 
maintenance. We will look to address this by utilising external resources. 
 
TABLE 6-14 SWITCHGEAR MAINTENANCE PLAN 

Activity  Purpose  Interval  

Oil filled ground mount switch -
Routine Inspection.  

Check switch is free from obvious heat damage, 
vegetation is in check the site is secure, surface has a 
reasonable level of protective paint and the 
equipment mounting and foundation is fit for purpose  

1 yearly 

Oil filled ground mount switch -  
Condition Assessment 

Detailed deenergised condition assessment of entire 
fleet of ground mount oil filled 6.6/11kV ring main unit 
switchgear. Assessment includes inspection of all 
internal components,  checking weather seals, oil top 
up and operating switch to make sure contacts have 
make good contact (including interlock system).  

3 yearly 

Oil filled ground mount switch - 
Full invasive maintenance 

Thorough servicing of the unit to ensure the asset is 
maintained to an acceptable level. Includes partial 
discharge test, replacing any non-conforming Perspex 
adjacent to cable terminations, re-make cable 
termination if they fail partial discharge tests, check 
fuse carriers / fuse racks (where applicable), replace 
fuse contacts if dislodged/cracked, full oil change / 
silting, flushing tank with clean oil, testing oil dielectric 
strength (prior & after maintenance), moisture 
content, and oil acidity. 

9 yearly 

33kV air break switches visual 
inspections  

Identify visually apparent defects, carry out diagnostic 
testing, perform operational checks, cleaning and 
carry out minor repairs. 

1 yearly 

11/6.6kV air break switches visual 
inspection 

Identify visually apparent defects, perform operational 
checks, cleaning and carry out minor repairs 

3 yearly 

6.8.4 Planned Replacement / Refurbishment Plans  

6.8.4.1 6.6/11kV RMU 
Reliability and health safety drivers are met through progressive replacement of “orphaned” oil-
filled RMUs. A replacement plan is already in place for oil-filled RMUs manufactured by Reyrolle 
and Statter, under a short to medium term programme that commenced in 2014. This plan aims 
to accelerate the rate of replacement aiming to replace 69% of the units categorised as C1/C2 
based on age within 10 years. Information from our expanded distribution switch maintenance 
program will inform the programed replacements ensuring the largest possible reduction in risk. 
 
TABLE 6-15 6.6/11KV RMU REPLACEMENT PROGRAMME 

 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Replacement of Ground 
Mounted Distribution  
switchgear 

15 16 20 20 22 21 21 21 21 24 
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6.8.4.2 33kV switch (pole mounted) 
A small cohort of 33kV switches are to be replaced in both Dunedin and Central Otago. 
 
TABLE 6-16 33KV POLE MOUNT SWITCH REPLACEMENT PROGRAMME 

 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

33kV air break switch 
replacement Dunedin 

5 5 6 6 8 8 8 9 9  

33kV air break switch 
replacement Central 

7 4 4 4 4 4 4 4 4  

6.8.4.3 6.6/11kV switches and fuses (pole mounted) 
Projects listed in Table 6.17 progressively remove pole mount fuse and HV switchgear which are 
the subject of industry safety alerts.  
 
TABLE 6-17 6.6/11KV POLE MOUNT SWITCH REPLACEMENT PROGRAMME 

 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Replace Pacific fuses   6   6   6   8 10 10 10 10 10 10 

Replace FDA-1 fuses 62 62 62 62       

Replace EETEE fuses  20 20 20 20       

Replace 6.6/11kV air 
break switches (Dunedin) 20 20 20 20 20 20 30 35 35  

Replace 6.6/11kV air 
break switches (Central) 20 20         

 

 

6.8.4.4 Replacement / Refurbishment Plans - In-ground LV Link boxes 
The existing in-ground link boxes on Aurora Energy’s Dunedin network eliminate risks from 
exposure to vehicle collisions and vandalism. However, these assets also present operational 
safety risks due to their exposed terminals and single phase operation. Moisture ingress and high 
arc-flash potential increases the impact of the risks.  Rather than converting to above-ground 
link pillars, Aurora Energy has opted to replace these units with modern Quadlink in-ground LV 
link boxes that eliminate the above operational risks. Figure 6-9 illustrates the replacement of an 
LV link box (left to right).  

 

         
FIGURE 6-9 REPLACEMENT OF AN IN-GROUND LINK BOX 

 

Table 6-18 indicates we will replace a total of 150 underground link boxes over the next 10 years 
including all our high risk sites.   
 
TABLE 6-18 LV LINK BOX REPLACEMENT 

Project 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

LV Link Box Replacement 15 15 15 15 15 15 15 15 15 15 
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6.9 Transformers and Voltage Regulators - Power Transformers 

6.9.1 Asset Description 

Power Transformers are installed at zone substations in order to transform subtransmission 
voltages (e.g., 33kV) to distribution voltages (e.g., 11kV). These units operate at variable voltages 
using on-load tap changers to assist with maintaining the required delivery of voltage on the 
network. Typically, large zone substations have two power transformers that have bunds to 
contain any oil spill and fire walls between the transformers to minimise the risk of fire spreading 
in the event of catastrophic failure. 

The transformers are capable of operating continuously at their rated capacity, or at a higher 
rating for shorter periods depending on the ambient air temperature. 

6.9.2 Age 

The average age of our power transformers is 36.6 years, although the transformers in Dunedin 
are noticeably older, with an average age of 44 years (compared with Central Otago’s 29 
years).  About 84% of power transformers in Dunedin and about of 45% in Central Otago are 
older than the expected on-set of unreliability (OoU) age of 35 years – the age at which 
replacement drivers are expected to first become evident within the population.  

In Dunedin, 2 power transformers have past the nominal maximum practical life (MPL) of 65 
years. These transformers are located at Neville Street and will be replaced as part of the new 
Carisbrook zone substation (2017-2019). 

 
FIGURE 6-10 POWER TRANSFORMERS AGE DSITRIBUTION 
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6.9.3 Asset Condition and Performance  

Zone substation power transformers are long life assets that are required to operate with a high 
degree of reliability. Aurora Energy’s power transformers been relatively trouble-free, with the 
exception of transformers located at the Halfway Bush, Roxburgh and Ward Street substations, 
which have been replaced due to end-of-life. 

The internal condition of power transformers cannot be directly observed, and this presents a 
challenge in quantifying their failure risk. There are many transformer tests used for condition 
assessments such as Dissolved Gas Analysis (DGA), Furans and Degree of Polymerisation (DP). 
These tests can help us understand how the transformer ages, and indicate if there are any 
systemic issues. 

For many years, dissolved gas analysis and fluid quality testing have been used as diagnostic 
tools for our power transformers. By far, the most widely accepted standards for transformer fluid 
testing and interpretation in the last decade have been the 1991 revision of the IEEE guides, 
C57.104 and C57.106. 

 

We utilise TJ/H2b Analytical Services and their patented Transformer Condition Assessment, TCA® 
(see Table 6-19) to provide condition information for the management of oil condition, 
management of paper condition, and the identification of core lamination problems, core 
ground problems, no-load tap changer problems, terminal and connector problems. 

 

TABLE 6-19 DIAGNOSTIC TESTS PERFORMED BY TJ/H2B 

Diagnostic Testing as part of TCA 
Dissolved Gas Analysis (IEC-599) interfacial Tension (ISO-6295) 

Particle Profile Colour (ISO-2049) 

Dielectric Breakdown (ASTM D-1816) Acid Number (IEC-296) 

Moisture in Oil (IEC-814) Furan Analysis 

 
FIGURE 6-11 POWER TRANSFORMER CONDITION GRADE 

 

  



Asset Management Plan 2017-2027 

| P a g e  126 

The next section briefly discusses the most significant risks and issues relating to our power 
transformers.  

6.9.3.1 Deteriorating condition 
Power transformers deteriorate with age; particularly their cellulose insulation and insulating oil, 
which are affected by heat, moisture, acids and the compounds generated by the deterioration 
of the cellulose and oil. As a consequence of the deterioration of mechanical and electrical 
strength of the solid insulating materials, the transformer has a reduced ability to withstand the 
forces generated by high through-fault currents and switching surges. 

If the asset health of the transformer fleet deteriorates over time, there is a risk of that transformer 
failure rates will be higher. 

6.9.3.2 Tap Changers 
Tap changer failures depend not only upon the quality of original design and manufacture, but 
also on how many times the tap changers have operated, their loading conditions during 
operation, and how often and well they have been maintained. There have been problems with 
the manually operated mechanisms resulting in misaligned contacts, leading to burnt contacts, 
gassing in the oil, and the actual tap position not agreeing with the tap position indicator.  

FIGURE 6-12 WATER INGRESS INTO TAPCHANGER 
AT  NEVILLE STREET (LEFT)  & GREEN ISLAND TAP CHANGER DIVERTER AFTER FAULT (RIGHT) 
 

 
FIGURE 6-13 WILLOWBANK – TAP CHANGER MECHANISM FAILURE 
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6.9.3.3 Corrosion 
Corrosion is a significant problem with many of our power transformers. The major reasons for the 
occurrence of corrosion include, lack of painting, poor or deficient surface preparation; 
insufficient coating thickness; deterioration due to weather conditions and pollution. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 6-14 ANDERSONS BAY T1C1 LID CORROSION 
 

6.9.3.4 Seismic design capability 
Many of the older power transformers, although fitted with seismic restraints, do not comply with 
our latest seismic design requirements. These older transformers are expected to withstand a 
moderate seismic event, but failure may occur for earthquakes within the current design 
standard.  

Aurora Energy will be carrying out seismic upgrades as part of this plan. 

6.9.3.5 Fire Risks 
Transformer fire is a very low probability event, but the consequences are severe. In general, our 
policy is to install fire walls to provide protection against the effects of transformer fire on 
adjacent equipment, where there is insufficient separation distance. 

6.9.3.6 Corrosive Sulphur 
Certain sulphur compounds in transformer oil can react with the copper (that is, windings and 
busbars) or silver, causing metallic corrosion. This creates fine deposits that embed within the 
paper insulation. The metallic deposits are conductive and, as a result, create a conductive 
path that in-turn lowers the dielectric strength of the paper insulation. 

International experience has shown a number of documented cases of transformer failures that 
are believed to be due to corrosive sulphur compounds contained in transformer oils. 

The transformer oil industry now believes it has solved the issue as a result of changes to oil refining 
processes. Tests of corrosive sulphur in oil can be completed to assess the extent of the problem 
in each transformer. However, it is difficult to predict whether a transformer will fail because of 
corrosive sulphur. 

Latest international advice indicates that the transformers most at risk are units that are either 
highly loaded (resulting in moderate to high internal oil temperatures), or units with a lack of 
oxygen in the oil.  

Transformers at Cromwell, Wanaka and Queensberry have been tested for potential corrosive 
sulphur. These transformers were purchased on the same contract as two other transformers 
which have since returned positive corrosive sulphur tests.   
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6.9.4 Inspection and Maintenance  

TABLE 6-20 POWER TRANSFORMER MAINTENANCE 
 

Activity  Purpose  Interval  

Preventative maintenance  Oil level recordings 2 weekly 

Ground level inspection   To identify apparent defects in the tank/ pipe-
work including oil  leaks and to ensure pumps 
and fans are operating correctly and record 
tap changer cyclo Monthly 

Transformer service 
maintenance  

 Detailed close visual inspection of bushings, 
pipework and systems 

 Confirm correct operation of cooling systems 
 Repair minor damage/rust/leaks 4 yearly 

Corrective maintenance  Repair any major defects  As required 

Oil tests and DGA testing  Routine oil dielectric tests to evaluate 
condition of oil. Dissolved gas analysis to 
identify the presence of internal faults 

 Furan analysis to evaluate the rate of 
transformer ageing 1 year  

Trojan plant dry out  Remove Moisture content from oil  Cyclic  

Tap changers refurbishment  Ensure continuing operation and reliability of 
tap changer 

At a maximum 
interval of 3 years or 

after a set number of 
operations 

Painting of outdoor 33KV 
transformers  10 yearly 

6.9.5 Planned Replacement / Refurbishment Plans  

A power transformer is usually replaced because it is in poor condition (with condition used as a 
proxy for failure risk) or it cannot serve its required load. Often, both happen around the same 
time, so we take a coordinated approach when planning replacements. As part of our planning, 
we ensure that a new power transformer can serve its expected future load at the zone 
substation. Power transformer replacements are among the larger projects we undertake, and 
it is not unusual for other projects to be coordinated to occur at the same time – for example 
switchgear replacements. 

TABLE 6-21 ZONE SUBSTATION POWER TRANSFORMER PROGRAMME 

Zone Substation 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

New Carisbrook power 
transformers to replaces Neville 
street substation 2        

 

Install new 2 x 24 MVA power 
transformers at Cromwell 
substation  2       

 

Upgrade Outram zone 
substation   2        

 

Upgrade Andersons Bay 
substation power transformers  2       

 

Upgrade Arrowtown substation 
power transformers   2      
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Zone Substation 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

 

Smith Street 
  2      

 

Willowbank 
   2     

 

Upgrade Clyde-Earnscleugh 
zone substation     1    

 

Green Island 
     2   

 

Port Chalmers substation power 
transformer replacement      2   

 

South City 
       2  

Corstorphine 
        2 

 

6.10 Transformers and Voltage Regulators- Distribution transformers 

6.10.1 Asset Description 

Distribution transformers are installed on our network to transform voltage to a suitable level for 
customer connections.  The sub-types of distribution transformers on Aurora Energy’s network are 
pole and ground-mounted.  There are currently 2,773 ground-mounted transformers and 4,140 
pole-mounted transformers in service on the network.   Auto-transformers are used in some parts 
of the network to enable the interconnection of 11 kV and 6.6 kV circuits. 

The types of ground-mounted distribution transformers include; 

• Cable Box/Cable Box (standard) - this configuration is generally used when the trans-
former is dedicated to one customer, with the customer’s 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 distribution 
board, and can include HV switchgear. They range in size from 100 to 1,000 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 accommodate 
any integral 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 1,000 kVA capacity, and 
are no longer considered as standard design option ; and 

• Cubicle - these substations consist of a standard, pole-mount, 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. 
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6.10.2 Asset Condition and Performance  

Analysis of the remaining life of distribution transformers is largely based on age and the results 
of visual inspection as a condition proxy. Based on this analysis, a significant proportion of the 
pole-mounted distribution transformer fleet may transition into renewals programming within the 
planning period.   

 

 
FIGURE 6-15 AGE DISTRIBUTION OF DISTRIBUTION TRANSFORMERS 

6.10.2.1 Pole-mounted Transformers 
Based on remaining life, there are 102 pole-mounted transformers currently in-service that have 
been graded as in need of replacement, with 93 of those located in Central Otago. There are 
also a large number of assets (1,357) within the C2 category indicating they may require 
intervention within 3 years. The majority of which (1,100) are under 50 kVA. 

6.10.2.2 Ground-mounted Transformers 
The general condition of ground-mounted transformers is better than the pole-mounted type, 
with less than 5% of the fleet deemed to require replacement in the near future. Again, this 
analysis is to be reinforced through changes to condition monitoring to provide greater certainty 
of condition. 
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FIGURE 6-16 CONDITION OF DISTRIBUTION TRANSFORMERS 

6.10.3 Inspection and Maintenance 

TABLE 6-22 DISTRIBUTION TRANSFORMER MAINTENANCE PLAN 

Activity  Purpose  Interval  

Underground substation DGA testing  Routine oil dielectric tests to evaluate 
condition of oil. Dissolved gas analysis to 
identify the presence of internal faults 1 Yearly 

MDI readings  Record maximum demand for the purpose of 
network development planning 3 Yearly 

Condition assessment of pole 
mounted transformers 

 Visual inspection to assess rust/oil leaks 
Annual 

Condition assessment of ground 
mounted distribution transformers 

 Visual inspection to assess rust/oil leaks. Kiosk 
integrity evaluated, secondary protective 
screens placed in front of fuse ways, door locks 
assessed 3 Yearly 

6.10.4 Planned Replacement / Refurbishment Plans  

There are a number of factors shaping the management of distribution transformers. This 
relatively large fleet of assets is critical, in that they provide service to either large groups of 
customers or significant single customers. 

6.10.4.1 Pole-mounted Transformers 
The cost of replacing of an individual transformer is dependent on the configuration used and 
the rated voltage at which it operates, which effectively determines the capacity of the asset. 

The rated capacity of pole-mounted transformers is an important consideration in the 
development of a renewal strategy. The capacity of pole-mounted transformers ranges from 5 
kVA to 750 kVA; however, network design standards now prohibit like-for-like replacement of 
pole-mounted transformers over 200kVA, which must be ground mounted instead.  
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In order to best manage the large number of distribution transformers renewals, Aurora Energy 
has adopted a strategy that targets end-of-life assets in a cost-effective manner and provides 
greater certainty of asset condition and informs future renewals. 
 
TABLE 6-23 POLE MOUNT TRANSFORMER RENEWAL STRATEGY 

Rated Capacity Strategy Dunedin Central Total 
C1&C2 

< =50 kVA Run to failure 515 586 1101 

51kVA - 200kVA Replace in pole mount configuration 131 50 181 

> 200 KVA Replace in ground mount configuration 208 7 215 
 

A programme of condition-based monitoring will be deployed starting in FY18 to better assess 
remaining life of 1,497 pole-mounted transformers graded either C1 or C2, indicating end-of-life 
may be imminent. Initially, it is expected that the focus will be on larger units with capacity 
greater than 200kVA.   Replacement of transformers with capacity less than 50 kVA will occur 
from the inventory of spares.  

This new data will form a critical input into our renewal and replacement programming, rather 
than relying on age alone. 

 

TABLE 6-24 POLE MOUNTED TRANSAFORMER RENEWALS 

Project 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Pole Mount TX > 200 KVA Dunedin 5 5 8 8 8 8 8 8 8 8 

Pole Mount TX > 200 KVA Central  1  1  1  1 3  

Pole Mount TX 50KVA to 200KVA 
Dunedin 8 8 8 8 8 8 8 8 8 8 

Pole Mount TX 50KVA to 200KVA 
Central 3 3 3 3 3 3 3 3 3 3 

Pole Mount TX <50KVA 60 60 60 60 60 60 60 60 60 60 

6.10.4.2 Ground-mounted Transformers 
The plan currently makes allowance to replace 78% of the condition C1 and C2 ground-
mounted distribution transformers over the planning period. This total breaks down to 108 in 
Dunedin and 12 in Central Otago, as detailed in Table 6-25 below. 

 

TABLE 6-25 GROUND MOUNT TRANSFORMER RENEWAL PROGRAMME 

Project 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Ground Mount Distribution 
Transformer Renewal 
(Dunedin) 

10 10 10 10 10 10 16 16 16 16 

Ground Mount Distribution 
Transformers Renewal 
(Central) 

0 0 0 2 2 2 2 2 2 2 
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6.11 Transformers and Voltage Regulators - Voltage regulators 

6.11.1 Asset Description 

A voltage regulator is designed to automatically maintain a set voltage level. The length of some 
of our 11kV distribution necessitates the installation of voltage regulators partway along the 
feeders to maintain the correct voltage at the end of the feeder. 

A voltage regulator may be set up to allow for only forward power flow and/or reverse power 
flow. The regulators are controlled by primarily digital controllers, with a few older controllers in 
service. There are two voltage regulator sites in the HV distribution system in Dunedin refer Table 
5-18.  These two regulator sites are fitted with by-pass switches to allow supply to customers 
downstream of the regulators should the regulator be taken out of service. This also allows fast 
removal of the regulators from service for maintenance. 

 
TABLE 6-26 VOLTAGE REGULATOR ASSET DESCRIPTION 

Site No Site Name HV Feeder Regulator Type Capacity  
kVA 

3474 Macandrew Bay Regulator AB4 T & J (Tap Changing) 3,000 

7569 Brighton Regulator ET3 Siemens (Tap Changing) 2,500 
 

There are ten voltage regulator sites in the HV distribution system in Central Otago as per Table 
6-27. All sites are constructed out of single phase units with two or three units installed at each 
site (three sites have a 3-unit configuration and five sites have a 2-unit configuration). Bypassing 
is achievable at these sites, but primarily consists of physically bridging past the regulators. 

 

TABLE 6-27 CENTRAL VOLTAGE REGULATORS 

6.11.2 Asset Condition and Performance 

Asset condition grading for voltage regulators was determined solely using age as a proxy for 
condition indicators. Overall condition of the fleet is likely good with a handful of units probably 
requiring intervention in the near future.  

Site No Site Name HV Feeder Regulator Type Capacity 
kVA 

75346 Lowburn CM832 McGraw Edison SR32 (x2) 100 amp 

85306 Makarora MA260 McGraw Edison SR32 (x2) 100 amp 

80931 Glendhu Bay WK2754 McGraw Edison SR32 (x3) 50 amp 

73069 Cardrona  WK2752 Siemens Type JFR (X2) 100 amp 

80336 Movern Ferry AT7632 McGraw Edison SR32 (x2)  

83077 Maungawera WK2752 McGraw Edison SR32 (x2)  

73020 Glenorchy QT5202 McGraw Edison SR32 (x3) 50 amp 

74806 Closeburn QTWN5202 McGraw Edison SR32 (x3) 100 amp 

91477 Poolburn OM656 McGraw Edison SR32 (x2)  

76375 Becks OM656 McGraw Edison SR32 (x2) 100 amp 
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FIGURE 6-17 CONDITION OF VOLTAGE REGULATORS 

6.11.3 Inspection and Maintenance  

TABLE 6-28 VOLTAGE REGULATOR MAINTENANCE STRATEGY 

Activity Purpose Interval 

Visual inspection   Prove functionality by exercising the 
tap changer and recording the 
event log 1 yearly 

Thermographic testing  Identify faults 1 yearly 

Maintenance service - heavily 
loaded (>50% of capacity) 

 Ensure continuing operation and 
reliability 

4 yearly or 100,000 
operations 

Maintenance service lightly 
loaded (<50% of capacity) 

 Ensure continuing operation and 
reliability 

10 yearly or 200,000 
operations 

6.11.4 Planned Replacement / Refurbishment Plans  

Based on current condition, our strategy is to undertake refurbishment where possible. 
Depending on the duty the regulator experiences, it will be classed as either heavily or lightly 
loaded. This sets the requirements for time interval or operation-count maintenance, during 
which the regulators are taken out of service and switched for replacement units. The units 
removed from service are then subject to workshop assessment. 

Where it is not economic to maintain the regulator, the unit will be removed from service 
permanently and enter the disposal phase of the asset lifecycle, which includes providing spare 
components to refurbish other units. 

This strategy depends on augmenting inventory such that spare units are held in reserve within 
Aurora Energy’s strategic stock at all times. 
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6.12 Overhead Lines - Subtransmission (33kV-66kV) 

6.12.1 Asset Description 

Subtransmission lines provide important security to Aurora Energy’s network, conveying electricity 
from GXPs to zone substations. Almost 75% of overhead subtransmission lines are located in the 
Central Otago sub-network. 

 
FIGURE 6-18 AGE DISTRIBUTION SUBTRANSMISSION LINES 

6.12.2 Asset Condition and Performance  

Despite the fact that nearly 50% of Aurora Energy’s overhead subtransmission lines are over 40 
years old with end of life drivers present, the 33kV and 66kV lines are considered to be in 
reasonable condition.  Condition of all overhead lines assets are graded according to age and 
proximity to coastline. The impact of older coastal overhead infrastructure is evident in the lower 
condition grading in Dunedin. 
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FIGURE 6-19 CONDITION OF 33/66KV OVERHEAD CONDUCTORS 

6.12.3 Inspection and Maintenance  

Inspection and maintenance requirements for the 66kV and 33 kV network are listed in Table 
6-29. 

 
TABLE 6-29 SUBTRANSMISSION LINE MAINTENANCE 

Activity  Purpose  Interval  

Ground and/or air inspections  Identification and prioritisation 
of potential defects and 
vegetation infringements 

 Collection of condition data for 
asset replacement planning 

Annual 

Detailed condition based 
inspection 

 Assess condition of conductor 5 yearly 

Fault patrol   Identify cause of unidentified 
circuit breaker operations or 
trips to prevent recurrence 

On request if line trips on earth 
fault or over current 

Thermographic inspection  Identification of high resistance 
joints 

On request 

Corrective maintenance  Repair any defects As necessary to meet safety 
and service obligations 

Acoustic testing   Identification and prioritisation 
of potential defects 

On request 
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6.12.4 Planned Replacement / Refurbishment Plans  

While there are some indications that our 33/66 kV lines are aging, particularly in Dunedin, actual 
line failures are extremely rare. As a result, our current strategy is to fix on failure.  The new 
condition assessment regime for 33/66kV lines introduced as part of last year’s AMP which 
included Aerial Survey (see Figure 6-20) will provide additional data to help refine and inform 
future replacement priorities.  

FIGURE 6-20 AERIAL SURVEY ROUTE 
 

While still in the development phase, and dependent on the as-found asset condition, this plan 
makes an allowance for an upgrade of the: 

 Waipori A, B,C lines in 2021 and 2022;  

 sections of the 66kV line in 2026 and 2027;  

 the Green Island line;   

 Omakau 33 line; and 

 Port Chalmers/North East Valley 

 

6.13 Overhead Lines – Distribution Lines (6.6kV and 11kV) 

6.13.1 Asset Description 

Aurora Energy’s overhead distribution system consists of 2,307km of HV lines (approximately 50% 
of Aurora Energy’s total distribution network length), taking supply from zone substations as 
‘feeders’ which form a network to supply distribution transformers.  Of this, approximately 70% of 
overhead HV line is located within the Central Otago network and 30% within the Dunedin 
network.   
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FIGURE 6-21 AGE DISTRIBUTION - 6.6/11 KV LINES 

 

6.13.1.1 Population and Statistics 
There are four main types of conductor used on the HV network, and these are shown below in 
Table 6-30. 
 
TABLE 6-30 HV CONDUCTOR TYPES 

Conductor Type Circuit Length % of total 

Aluminium conductor steel-
reinforced cable (ACSR) 1507 65.3% 

Copper (Cu) 524 22.7% 

Aluminium (AL) 33 1.5% 

No 8 wire 243 10.5% 

Total 2307 100.0% 

The conductor population is ageing, with an average age of 41 years. Our copper and No. 8 
steel wire conductor is considerably older, with an average age of 53 years. It is also less durable 
than aluminium conductor, and as a result, makes up the majority of our expected renewals.   
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6.13.2 Asset Condition and Performance 

 
FIGURE 6-22 CONDITION GRADE OF 6.6/11KV OPEN WIRE OVERHEAD CONDUCTOR 

6.13.3 Inspection and Maintenance  

Inspection and maintenance requirements for distribution lines are detailed in Table 6-31.  

 
 
TABLE 6-31 - DISTRIBUTION LINES MAINTENANCE 

Activity  Purpose  Interval  

Rolling inspection (`600km)  To establish priorities for the maintenance 
programme 

 Ensure the procedures in the Electricity 
(Hazards from Trees) Regulations 2003 are 
followed. 

Annual 

Corrective maintenance  Repair any defects As necessary to meet safety 
and service obligations 

Detailed condition based 
inspection (in conjunction 
with pole inspection) 

 Assess condition conductor 
5 Yearly 

6.13.4 Planned Replacement / Refurbishment Plans  

6.13.4.1 Port Chalmers to Portobello Renewal 
In 2017 Aurora Energy commissioned Groundline Engineering to carry out a preliminary 
engineering options analysis and indicative pricing assessment for the replacement of the 
overhead line crossing the Otago Harbour, between Port Chalmers and Portobello.  The Harbour 
crossing currently consists of 6 steel lattice structures operated at 11kV and insulated to 33kV. The 
line route has one structure located on Goat Island and two structures located on Quarantine 
Island. Three spans cross navigable waterways, and the major shipping channel for access to 
Port Dunedin is within the span between Goat Island and Quarantine Island.  
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Detailed design and construction of the line is expected to be completed by 30 June 2018.  

6.13.4.2 Other Renewals 
We acknowledge that, based purely on age-related data pertaining to the onset of unreliability 
and maximum practical life, there is a need to critically evaluate the level of replacement of our 
distribution network.  We are committed to commencing more detailed condition assessments 
in 2018 to inform and refine our understanding of asset condition.  

While a higher degree of certainty around actual condition will enable us to implement more 
efficient risk-based replacement programs a tentative program has been developed to address 
the areas of the network most in need – see Table 6-32.  
 
TABLE 6-32 RECONDUCTORING OF HV DISTRIBUTION LINES (KM) 

Area 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Dunedin  50 75  50  75  75  75  50  50  50  

Central  60 50 50 100 100 100 100 100 100 
 

6.14 Overhead lines – 400V 

6.14.1 Asset Description 

Aurora Energy has over 1,079km of 400V distribution overhead lines and 542km of street lighting, 
mainly within the Dunedin urban area.  

 
FIGURE 6-23 AGE DISTRIBUTION - LV LINES 

6.14.2 Asset Condition and Performance  

Failure of an overhead conductor can create large safety risks.  This is of concern, given the age 
profile of Aurora Energy’s LV network.  Further, problems are created because LV circuits cannot 
be adequately protected against earth faults using over current devices as they are unlikely to 
see high impedance faults, or may operate but with significant delays.   
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6.14.3 Inspection and Maintenance 

Inspection and maintenance requirements for LV overhead lines are detailed in  

Table 6-33. 
 
TABLE 6-33 – LV LINES MAINTENANCE STRATEGIES 

Activity  Purpose  Interval  

Detailed condition based 
inspection (in conjunction with 
pole inspection) 

 Assess condition of insulators, 
hardware and conductor 

5 yearly 

Corrective maintenance  Repair any defects As necessary to meet safety 
and service obligations 

6.14.4 Planned Replacement / Refurbishment Plans  

Limited data on the condition of the LV conductor population has meant that its replacement 
has generally been reactive.  Data limitations mean that key causes of poor condition are 
difficult to identify, preventing a more proactive approach.  

While the plan does allow for LV conductor replacement, this is toward the latter half of the plan, 
with the majority of LV conductor replacement expected to be completed in years 15-20 of a 
30 year plan.   

 

TABLE 6-34 RECONDUCTORING OF LV DISTRIBUTION LINES (KM) 

Area 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Dunedin      100   100   100   100   100   100  

Central   

  

15 30 30 30 30 30 
 

6.15 Underground Cables - Subtransmission 

6.15.1 Asset Description 

Aurora Energy operates 33kV subtransmission cables, chiefly located in the Dunedin subnetwork, 
with pockets of underground 66kV subtransmission located in Central Otago.  

Aurora Energy’s subtransmission cables are mixture of Paper Insulated Lead Covered (PILC), gas-
filled, oil-filled and Cross-Linked Polyethylene (XLPE).  XLPE is now considered to be the most 
economically efficient choice.  Aurora Energy uses single-core XLPE cables, as opposed to three-
core, as this facilitates the effective application of water blocking tapes.  

After the introduction of XLPE cables in the USA, there were very serious problems with cable 
failures in the late 1960’s and early 1970’s. Whilst some were due to incompatible semi-
conductive materials and lack of triple extrusion, most were due to water ingress. Water blocking 
tapes are an effective means of preventing water and moisture penetrating into the cable and 
travelling along its length. 
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FIGURE 6-24 AGE DISTRIBUTION SUBTRANSMISSION CABLE 

6.15.2 Asset Condition and Performance  

In Dunedin, the PILC cables suffer from oil draining from the paper (particularly if installed on 
steep slopes). This phenomenon has been the cause of several faults on the Kaikorai Valley 
subtransmission.  Gas cables have been more prone to outages that are difficult to locate, 
mainly due to gas leaks.  In Central Otago, thermal resistivity is an issue, so site specific require-
ments are set for new subtransmission cables. 

Leaks in gas cables have also been observed to occur at cable joints, particularly after a shock 
load event.  A shock load will occur when one cable of a pair trips causing the doubling of the 
load on the cable left in service. This increases the chance of having a complete loss of 33 kV 
supply to a zone substation.  The cause of leaks has also been linked to corrosion of bronze tapes 
(e.g. Willowbank) due to deterioration of the cable’s rubber sheath, which allows moisture to 
enter the cable.  Investigation and analysis has identified that gas-pressure cables, in particular, 
have a high failure rate with outages nearly every year over the last 20 years. 

Aurora Energy currently has an issue associated with a fault on its North City 2 oil-pressure cable 
which is resulting in the loss of oil.  The North City 2 cable is a General Cable NZ – A – 190883 
which is filled with T3788 cable insulating oil. None of the ingredients of this product are classified 
as hazardous.  In addition, it is noted that the substance is a mobile liquid, which is insoluble in 
water and is readily biodegradable.  

The issue was originally discovered in 2009 and attempts to isolate the problem have, so far, been 
elusive. The cable route is installed along tidal, reclaimed and backfilled land, which has 
hindered the use of traditional leak finding techniques. However, Aurora Energy has utilised a 
range of techniques to identify the source of the leak, including freezing the cable oil at 
predetermined locations, annual sheath tests, partial discharge tests and use of ground 
penetrating radar technology. Our latest efforts to locate the source of the leak involve the use 
of perfluorocarbon tracing performed by a specialist contractor. This work is expected to be 
completed by the start of RY2018. 
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FIGURE 6-25 AURORA ENERGY SUBTRANSMISSION CABLE CONDITION 

6.15.3 Inspection and Maintenance 

TABLE 6-35 SUBTRANSMISSION CABLE MAINTENANCE 

Activity  Purpose  Interval  

Free cable location plans   To reduce incidence of 3rd party damage to 
cables  On demand  

Above ground visual inspection  To identify asset deterioration, or damage that 
could lead to future failure 1 yearly 

Corrective maintenance   Repair of equipment that has failed in service  As necessary  

Oil and gas filled pressure tests  Provide early detection of possible leaks 2 weeks 

Alarm tests  Confirm condition of alarms 6 monthly 

Outer sheath electrical integrity  
testing 

 To provide a relatively reliable evaluation of 
the condition of the cable, identify deteriora-
tion or damage that could lead to a future 
failure 1 yearly 

Post fault root cause analysis   Determine root cause of cable failures to 
identify if end of life related failures are 
occurring As required  
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6.15.4 Planned Replacement / Refurbishment Plans  

The timing of proposed 33kV cable replacements, in Dunedin, is highlighted in Table 6-36 below. 
This is an initial program and performance of the cables could alter priorities. 

 

TABLE 6-36 DUNEDIN SUBTRANSMISSION CABLE REPLACEMENT PROGRAM 

Zone Substation 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Carisbrook            

Kaikorai Valley          

Willowbank          

Smith Street           

Ward Street          

Mosgiel –East Taieri (Oil)         

South City (Oil)         

St Kilda (Oil)         

 

Network Planning has recommended that the long-term configuration of Dunedin’s 33kV 
subtransmission network retains the existing transformer feeder configuration but with the soon-
to-be-constructed Carisbrook zone substation supplied from the South Dunedin GXP (replacing 
Neville Street substation which is supplied form the Halfway Bush GXP).  

An as yet 4th (undetermined) oil cable replacement is planned for construction in RY2026 and 
RY2027, although which specific cables (if any) will be replaced will be determined based on 
condition and fault data closer to the time. 

 

6.16 Underground Cables - Distribution Cables 

6.16.1 Asset Description 

Aurora Energy’s underground distribution cable system comprises 790km of circuits, representing 
approximately 15% of Aurora Energy’s total network (including a submarine cable).  Of this, 45% 
is PILC and 55% XLPE/PVC.   

HV cable insulation in the Dunedin area is predominately PILC with some XLPE.  For many years, 
all new cable has been rated for 11kV operations, despite being operated at 6.6kV. 

6.16.2 Asset Condition and Performance  

Deterioration of HV distribution cable has not been a particular problem to-date, 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 movement.  There is also a submarine cable crossing the Otago Harbour 
that has been trouble free since the early 1990s. 
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FIGURE 6-26 AURORA ENERGY DISTRIBUTION CABLE CONDITION 

6.16.3 Inspection and Maintenance  

TABLE 6-37 - DISTRIBUTION CABLE MAINTENANCE 

Activity  Purpose  Interval  

Corrective maintenance  Repair of equipment that has 
failed in service 

As necessary 

6.16.4 Planned Replacement / Refurbishment Plans  

There are no current plans to replace our distribution cables. 

 

6.17 Underground Cables - Low Voltage (LV) Cables 

6.17.1 Asset Description 

Aurora Energy has 825 km of LV cable.  Most LV cable is cross-linked polyethylene (XLPE). 
However, in the Dunedin CBD, paper-insulated lead covered (PILC) cable predominates.   

6.17.2 Asset Condition and Performance  

The performance of LV cables is generally good; the majority of failures are due to damage from 
third party construction and poor initial installation at the terminations, allowing water ingress. 
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6.17.3 Inspection and Maintenance  

TABLE 6-38 LV CABLE MAINTENANCE 

Activity  Purpose  Interval  

Corrective maintenance   Repair of equipment that has failed in 
service 

As necessary  

 

6.18 Communication Systems - SCADA 

6.18.1 Asset Description 

Aurora Energy has two SCADA systems: a Foxboro system, dating from 1998, for the control of 
the Dunedin area, and an Abbey system dating from 2000, for the control of the Central Otago 
network. These systems have traditionally been based on a master station (central control 
center) communicating with remote terminal units (RTU). A total of 23 RTUs have been installed 
in Dunedin substations and a further 64 in Central Otago.  Communications between the Central 
Otago RTUs and the Cromwell Master Station are in Abbey HDLC protocol via radio link. All RTUs 
are Abbey RTUs.   

In each substation, the SCADA RTU is connected to field devices such as switches, PLCs, IEDs 
(Intelligent Electronic Devices), and protection relays. All the aggregated information from the 
field devices is sent between the master station and the RTU for supervision and control. Most of 
the RTUs communicate to the master station in Conitel protocol. 

6.18.2 Asset Condition and Performance  

Aurora Energy’s existing operating systems, SCADA hardware and load control systems were 
installed between 12-25 years ago and most are facing technological obsolescence, with limited 
ability for use and operation with more modern protocols and systems. 

6.18.3 Inspection and Maintenance  

TABLE 6-39 - SCADA MAINTENANCE STRATEGIES 

Activity  Purpose  Interval  

Attenuation testing  Monitor and record signal to ensure there is no 
reduction in strength 

2 yearly 

110kV battery bank checks 
(Dunedin) 

 Maximise the performance and service life of 
the batteries and ensure we know when our 
batteries are reaching the end of their useful life 

6 monthly /2 yearly 

UPS battery checks (Central)  Batteries are the most vulnerable part of a UPS. 
Regular testing ensures we know when our 
batteries are reaching the end of their life 

1 yearly 

Stand by generator checks  Ensure the generator is able to be run and fuel 
levels maintained. An on load test is carried out 
6 monthly 

6 Weekly / 6 
Monthly 
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6.18.4 Planned Replacement / Refurbishment Plans  

Aurora Energy has carried out a comprehensive review of its SCADA, control, communication 
and protection systems (SCCP) and is in the process of replacing this equipment.   

The SCCP project contains eight sub-projects, which include new control room arrangements,  
new SCADA (supervisory, control and data acquisition) systems incorporating distribution and 
outage management systems (DMS and OMS), new communication links between control 
rooms and substations, new RTUs at each substation, new load control equipment, 
subtransmission circuit protection equipment and direct  communication links between Aurora 
Energy and Transpower through ICCP (inter-control communication protocol).  

Following the detailed design of the SCCP project, some associated refurbishment work has 
been identified, including improved connectivity between Transpower and Aurora Energy at the 
Half Way Bush GXP.  

 

6.19 Communication Systems – General Communications Equipment 

6.19.1 Asset Description 

Communication systems are integral to the remote indication and control of network 
equipment, protection schemes and enable communications between office-based operations 
with staff/contractors in the field.  Communications are via a number of repeater sites located 
on various hilltops.  Aurora Energy also has a series of lease or rental agreements for its multiple 
radio sites. A number of these are pending review and renewal. 

The existing communications system in the Dunedin area consists of a mixture of copper pilots, 
fibre optic cables, and UHF radio. A pilot cable network, installed with 33 kV cables, provides 
communication with twelve of the eighteen zone substations.  The SCADA communications in 
Dunedin are also mostly via copper pilots using the Conitel protocol. However, the SCADA to 
Mosgiel, East Taieri, Outram and Berwick Substations is via a UHF radio repeater. 

The existing Central Otago communications systems are predominately via VHF and UHF radio 
due to the large distances involved. The only existing fibre optic circuits are for short communica-
tions links. There are two radio links in Central Otago dedicated to providing communications for 
protection. These are Alexandra to Roxburgh and Cromwell to Wanaka. 

 

6.19.2 Asset Condition and Performance  

6.19.2.1 Voice Radio 
The voice radio system is relatively new in both the Central Otago and Dunedin areas. It uses 
relatively simple equipment and has shown high reliability in the past few years.  

 

6.19.2.2 SCADA Radio 
SCADA in Central Otago has been almost exclusively via radio. This has performed relatively 
reliably except for some sites in difficult areas. These sites are generally field reclosers or other 
field devices which have not been a significant priority.  

In Dunedin, radio is used for SCADA to the Taieri substations and this has also functioned reliably 
however the limitations of the low speed of these radio links is becoming apparent in both 
Dunedin and Central Otago as the desire to bring back more data from these substations 
increases. 
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6.19.2.3 Copper Pilot Cables 
Most of the Copper pilot cables have operated reliably, the exceptions to this is are the Green 
Island cable (run mostly overhead), the 1050Hz ripple plant control circuit from Mosgiel to Outram 
and Berwick (run on A and B lines), and the SCADA to Port Chalmers (leased from Chorus).  

Again these pilot cables are showing limitations in speed as we move to more modern systems 
for SCADA and protection that require higher data rates. 

6.19.3 Inspection and Maintenance  

TABLE 6-40 – GENERAL COMMUNICATION EQUIPMENT MAINTENANCE  

Activity  Purpose  Interval  

Protection pilot cable 
inspections 

 Confirm continuity, insulation 
resistance and attenuation 

2 yearly for underground and 
annually for test overhead pilot 
conductor 

 Routine radio repeater 
inspections 

 Check operational levels, 
recorded and adjusted if 
necessary 

1 yearly 

UHF and VHF systems   Check operational levels, 
recorded and adjusted if 
necessary 

12 monthly /4 yearly 

6.19.4 Planned Replacement / Refurbishment Plans  

As part of the SCCP project a major upgrade of all the communications for SCADA and 
protection is occurring. This includes installation of Fibre Optic cables between the Dunedin City 
substations, microwave or other high speed digital radio links to other substations, a high speed 
microwave link between Dunedin and Central Otago, and modern digital UHF radio links to 
reclosers and other field devices. 

At the end of this project it is expected to be able to decommission most of the existing SCADA 
and protection communications systems, with the exception of the circuits used for control of 
the 1050Hz ripple plants in Dunedin. These circuits can be decommissioned as these 1050Hz 
plants are removed from service. 

 

6.20 Communication Systems - Ripple Control 

6.20.1 Asset Description 

Load management in the Dunedin area is via 18 K22/Decabit 1,050 Hz 11kV/6.6 kV ripple 
injection motor/generator 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 Energy. There are approximately 45,000 receiver relays on the Dunedin network and 
Aurora Energy owns 2,195 ripple control relays that are used to switch street lighting circuits.   

Recently three 317Hz injection plants have been installed to cover the Dunedin area. These run 
in parallel with the old 1050Hz plants. Relays in the field are progressively being changed to the 
new 317Hz frequency. The 1050Hz plants will be decommissioned as the relays in each area are 
changed.  
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The majority of load management in the Central area is via Decabit 317 Hz  ripple injection plants. 
These injectors are all solid state units with a nominal life of 20 years.  The Central injection plants 
are controlled by a custom made system dating from 1996.  The load control system used in 
Central Otago was originally installed well before the SCADA system and therefore ran on 
equipment completely separate from the SCADA system.  

A PLC located at the Alexandra Substation makes all the load control decisions. Load control 
data to and from the three Transpower GXPs at Frankton, Cromwell and Clyde, plus data from 
local large-scale distributed generation stations, is fed into the PLC at Alexandra. This load 
control data consists of the GXP metering pulses, generation metering pulses, channel state, 
ripple plant keying, and ripple plant alarming. 

6.20.2 Asset Condition and Performance  

The existing Dunedin 1050Hz Ripple Injection system has been in operation for over 40 years.  

Performance of the overall ripple injection systems is interdependent on the performance of 
controlling systems, communications and ripple receiver relay installations. The deteriorating 
performance of the ripple injection system can be associated to the aging 1,050Hz system and 
related communications networks. 

The programme to phase-out and decommission the 1,050Hz system will improve the current 
performance issues being experienced on the Dunedin network. The upgrading of the 
communications networks will also improve availability of service.  

The planned replacement of the legacy ripple injection PLC system in Central Otago (located 
at Alexandra) will address the issue of operating with a system that is hard to maintain, improve, 
and expand.  

6.20.3 Inspection and Maintenance  

TABLE 6-41 - RIPPLE CONTROL MAINTENANCE STRATEGIES 

Activity  Purpose  Interval  

Comprehensive ripple 
equipment servicing 

 Ensure operability of the signal generating 
equipment, associated motor starting 
contactors, signal impulsing contactors, 
and signal injection equipment. 

1 yearly (1050Hz) / 2 yearly 
(317Hz) 

6.20.4 Planned Replacement / Refurbishment Plans  

Dunedin ripple receivers will be progressively changed from 1,050 Hz to 317 Hz, with the 1,050Hz 
injectors progressively removed. 
 
TABLE 6-42 - RIPPLE RECIEVEER REPLACEMENT 

Area 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Ripple Receiver 
Replacements 

4,500 4,500 4,500 4,500 4,500      
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6.21 Mobile Plant  

6.21.1 Asset Description  

Aurora Energy owns three mobile distribution substation for use in the 11kV and 6.6kV networks. 
One 500kVA unit is based at Cromwell, with 300 and 500kVA units based in Dunedin. These mobile 
substations are used for both planned and fault work, offering a fast and cost-effective means 
of bypassing permanently installed distribution substations. These mobile substations have been 
used for many years and are approaching the end of their life. As mobile assets they are 
subjected to repeated stress of installation and removal, and therefore their condition is closely 
monitored. 

Aurora Energy also owns a 5 MVA mobile substation, which is based at Cromwell as a backup 
for zone substation outages or zone substation transformer maintenance. Due to the scale of the 
5MVA mobile substation, the setup is on a four axle stepped semi-trailer with front and rear 
hydraulic outriggers for levelling and stabilising when deployed. 

6.21.2 Asset Condition and Performance  

The performance of mobile distribution substations has deteriorated in recent years. Work was 
completed in 2015 to repair these mobile distribution substations, with major components such 
as LV trailing cable and LV boards repaired or replaced. Significant time has been spent 
reducing the hazards associated with installation, including replacement of the low voltage 
switchboard, remote switching capability and other health and safety related improvements.  

Each of the mobile distribution substations is unique, as they are built into the chassis of the truck 
they are associated with.  

Performance of the 5MVA mobile zone substation is generally good. The 5MVA mobile substation 
exceeds the NZ Transport Agency “Vehicle Dimensions and Mass 2002” Rule 41001 in height and 
width and, as such, has been granted an exemption under Exemption VDM09/079 and 
associated document B990258. 

6.21.3 Inspection and Maintenance  

TABLE 6-43 - MOBILE PLANT MAINTENANCE 

Activity  Purpose  Interval  

Mobile distribution substation 
inspections  

 To ensure the optimal operat-
ing condition of the mobile 
distribution substation is 
maintained 6 monthly 

Mobile distribution substation 
installation and pre-livening 
checks 

 Ensure the installation and 
livening is performed correctly 
and conducted safely 

Whenever a mobile distribution 
substation is deployed 

Mobile distribution return from 
service inspection 

 To ensure the mobile 
substation is in working order  

Whenever a mobile distribution 
substation is returned from the 
field 

Corrective maintenance  To repair known defects 
discovered through 
inspections  As required 

6.21.4  
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6.21.5 Planned Replacement / Refurbishment Plans  

The current plan has us replacing 3 mobile distribution substations between 2017 and 2022.  

Plan 2018 2019 2020 2021 2022 

5 MVA transformer spare 1     

New mobile distribution substation #1       

New mobile distribution substation #2   1   

New mobile distribution substation #3     1 

 

A new 5 MVA transformer spare will be purchased in 2018 for use in either Central Otago or 
Dunedin. This unit will enable a large number of coinciding major capital projects in the first half 
of the capital programme to be rescheduled while providing long-term security to the network.  

With the planned increase in replacement of distribution substations in the network, the need for 
mobile distribution substations has grown. A new mobile distribution substation is planned to be 
constructed, allowing the old mobile distribution transformers to be retired when considered 
appropriate. The new mobile distribution substation design will take the form of a transportable 
container, decoupling the truck from the substation. Safety is a key design criteria, with hazards 
in the existing mobile substations to be removed by design in the new mobile substation. 

6.21.6 Other  

Ladders, portable earths, and test equipment 
All ladders, portable earths, and safety equipment used in zone substations are inspected or 
tested at six-monthly intervals. Anything identified as requiring refurbishment during these 
inspections is refurbished as required. 

 

6.22 Generators 

6.22.1 Asset Description 

Aurora Energy owns a containerised 500kW generator that was initially installed in the Cardrona 
valley to provide additional capacity and voltage support during the ski seasons. Additionally, 
there are generator units installed in Alexandra, Cromwell and Dunedin to provide power in the 
event of loss of supply to the network operations centre and essential services. 

6.22.2 Asset Condition and Performance 

There are no known performance issues with our in-service generators.  

6.22.3 Inspection and Maintenance  

TABLE 6-44 - GENERATOR MAINTENANCE 

Activity  Purpose  Interval  

Stand by generator inspections • Confirm operability and condition 1 monthly 
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6.22.4 Replacement / Refurbishment Plans 

Replacement of back-up generation is programmed based on the manufacturer’s estimated 
nominal economic life. 

 

6.23 Protection systems 

6.23.1 Asset Description  

Protection systems are established in order to protect network equipment in the event of power 
system faults.  Aurora Energy’s protection systems comprises voltage transformers (VTs), current 
transformers (CTs) and protection relays.  These are predominantly used to protect high voltage 
assets by isolating the faulted section from the rest of the network.  Fuses may also perform a 
similar function, depending on network configuration.  The main types of relays used in the 
Aurora Energy network are electromechanical, analogue, and digital. 

Translay protection systems have been used extensively on the Dunedin 33kV subtransmission 
networks.  

6.23.2 Asset Condition and Performance 

The existing Translay system used in the Dunedin network is an electromechanical design and 
the system is at the end of its operational life. Most of the existing Translay protection systems 
were installed as part of the associated 33kV cable installation, and the age of these devices 
varies between 30 and 52 years.  

Aurora Energy does not currently have specific age profile data for its feeder protection relays. 
Current assumptions are that the age of protection relays is generally the same as the associated 
switchgear. 

6.23.3 Inspection and Maintenance  

TABLE 6-45 - PROTECTION MAINTENANCE 

Activity  Purpose  Interval  

Routine testing of relays (generally 
limited to secondary injection 
testing) 

 To ensure proper protection 
of electrical equipment and 
systems 

Carried out when the associated 
primary equipment has been 
released for servicing 

Intertrip testing  Maintain the integrity of the 
intertrip systems 

6 monthly 

Flooded cell battery checks  Visually check condition of 
battery bank, check 
electrolyte levels, record 
battery bank voltages and 
specific gravity of each cell 
(6 monthly)  

2 monthly / 6 monthly 

Sealed lead acid or alkaline cell 
battery checks 

 Visually check condition of 
battery bank, check 
electrolyte levels, record 
battery bank voltages and 
specific gravity of each cell  

Yearly 

Battery discharge testing  Confirm condition of battery 
banks 

Yearly 
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6.23.4 Replacement / Refurbishment Plans 

Protection relays are generally upgraded to modern Intelligent Electronic Device (IED) relays 
when the associated switchgear is replaced. Older feeder protection relays are proposed to be 
upgraded to SEL relays.  The benefits of installing these relays are:  

• implementation of auto-reclose on feeders is made easier; 

• improved performance through implementation of separate sensitive earth fault and 
normal earth fault protection; and 

• the provision of additional fault data and detailed post-fault analysis, as the SEL relays 
are modern IEDs that can communicate directly with the SCADA RTU.  

 

6.24 Building and Grounds 

6.24.1 Asset Description 

There are 39 zone substations on the Aurora Energy network; 18 in Dunedin and 21 in Central.  
Our zone substation buildings range in age from 0-70 years old, with most of the structures being 
established in from 1950 to 1990.  Zone substations are high value critical assets within the Aurora 
Energy distribution network. Asset maintenance and replacement programmes are therefore 
designed to provide a high degree of security and risk management. 

6.24.2 Asset Condition and Performance 

A comprehensive seismic assessment of all Aurora Energy’s substation assets was undertaken in 
2014/2015. The assets vary in age and, as might be expected, the newer assets generally have 
better seismic withstand capacity. After evaluation of legislative requirements and industry 
practice, Aurora Energy has adopted Importance Level 3 (IL3) for the seismic design and 
assessment of substation buildings and equipment.   

Importance level 3 implies that the design level earthquake has a return period of 1,000 years for 
the Ultimate Limit State (ULS) and 25 years for the Serviceability Limit State (SLS). A number of our 
zone substations do not currently meet this standard. 

6.24.3 Inspection and Maintenance  

Maintenance strategies for zone substation assets utilise a combination of condition assessment 
and fixed interval maintenance.  Maintenance strategies for zone substations are detailed in 
Table 6-46.  
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TABLE 6-46 – ZONE SUBSTATION BUILDING MAINTENANCE  

Activity  Purpose  Interval  

Building, grounds and fencing 
corrective maintenance 

 Rectify problems as necessary to 
meet safety and service targets 

As necessary 

Substation grounds 
maintenance  

 Lawn mowing, weed management  
 Security inspections 

2 weekly 

Underground visual inspections • Identify visually apparent defects, 
clear rubbish, check oil levels, 
simulate flood conditions and 
check over operability 

3 monthly 

Asbestos testing   To detect air borne asbestos 
particles 

5 yearly 

Fire protection inspection  Ensure the ripple CO2 fire 
protection system is in working 
order 

1 yearly with a pressure 
test every 5 Years 

6.24.4 Replacement / Refurbishment Plans 

Legislative requirements and industry practice indicate that Aurora Energy should adopt 
Importance Level 3 (IL3) for the seismic design and assessment of substation buildings and 
equipment.  In 2015/16, Aurora Energy started a 5-year program of work to seismically strengthen 
its zone substation to 100% of IL3. 

 

6.25 Other Primary Equipment 

6.25.1 Asset Description 

Other primary equipment includes metering, earths, neutral earthing resistors, surge arrestors, 
underground and ground-mounted link boxes, LV service pillars, and substation earth grids. 

6.25.2  Inspection and Maintenance 

Activity Purpose Interval 

Substation earthing inspections  Inspection for presence of earth 
wire Continuously 

Above ground earth 
connection checks. 

 
6 yearly 

400 AMP LV link box inspections  5 yearly 

Earth grid testing  Verify integrity of earth grid 5 yearly 

Corrective repairs  Rectify problems as necessary 
to meet safety and service 
targets As required 

Visual inspection of earths   Single Wire Earth Return (SWER) 
3 yearly. else 6 yearly 

Substation temporary earths Check integrity of earths 1 yearly 
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6.26 Critical Spares 
Spare parts are the lifeblood of operational reliability and no distribution network can operate 
at a high level without a reliable supply of functional spare parts.  This requires appropriate 
storage, treatment of, and timely access to, the required parts.  Yet, spare parts are also easily 
over looked.   

In early 2016, Aurora Energy engaged Beca to assist in developing our spare parts management. 
The initial focus was on defining critical spares; that is, items that are unique to the asset it supports 
and whose absence would cause a significant negative impact on: 

• asset service availability; and /or 

• safety; and / or  

• the environment; and /or 

• the ability to meet regulatory requirements. 

Critical spares differ from strategic spares, which are items that can be used for multiple 
applications and which are designed to be used as temporary substitutes to replace failed 
components, or otherwise installed temporarily.  

This plan includes a significant uplift in the level of both distribution ($836K) and sub transmission 
critical spares ($500K), with ongoing commitment to maintain these levels.  

 

6.27 Vegetation Management Plan 

6.27.1 Description  

Vegetation in close proximity to power networks has a profound impact on network reliability 
and safety.  Trees touching power lines are our most frequent cause of unplanned outages, 
resulting from the physical contact between the conductor and the vegetation.  In such 
situations, arcing erodes the conductor until its mechanical strength is no longer able to 
withstand the tension.  Vegetation also poses a major hazard by conducting electricity, with the 
potential to cause injury or death as a result of earth potential rise. 

6.27.2 Condition and Performance 

As at 3 November 2016, there are 57km of line where the vegetation is in close proximity to the 
line, 21km where the vegetation is within the growth limit zone and approximately 11km where 
the vegetation is within the Notice zone condition – see Figure 6-27 
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FIGURE 6-27OVERHEAD LINE EXPOSED TO VEGETATION 

6.27.2.1 Network Reliability  
Aurora Energy Energy measures network reliability using two key metrics that provide insight into 
the average duration (SAIDI) and frequency (SAIFI) of outages per customer. 

Detailed records of all network faults are used to compile statistics on service interruptions and 
measure actual impact to customers. Historical data suggests that the reliability impact of 
vegetation contacts has stabilised over the last 10 years, featuring fewer, shorter duration 
interruptions since 2012, although our experience in 2016 has seen signifcant jump in the 3-year 
moving average of both measures. 

 
FIGURE 6-28 AURORA ENERGY NETWORK SAIDI AND NUMBER OF INTERRUPTIONS 
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Mitigation of vegetation induced service interruptions remains a predominant feature of network 
reliability improvement, with investment in vegetation management services tripling in the last 
five years. In terms of geographical distribution, the Dunedin subnetwork continues to contribute 
less towards network SAIDI compared with Central Otago. 

 
FIGURE 6-29 VEGETATION IMPACT ON SAIDI 

 
FIGURE 6-30 VEGETATION INTERRUPTIONS 
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6.28 Major Failures 
There have been a number of major failures as a result of vegetation in the last 10 years. Major 
failures are defined as failures that have caused significant property damage (>$10k), extended 
periods of loss-of-supply, or caused (or had the potential to cause) serious harm. 

Vegetation contacts can result in a high impedance fault.  High impedance faults (Hi-Z) often 
do not produce enough fault current to be detectable by conventional overcurrent relays or 
fuses.  Traditional protection schemes are designed to protect the power system and, depending 
on the fault, are not always reliable in removing the immediate hazard to property and people. 

A common failure occurs when vegetation causes  overhead  6.6kV and 11kV conductors to fail 
and contact the ground. The high impedance fault that often results does not activate standard 
protection systems,  leaving the line “live” on the gound, creating the potential for serious harm.   

Notably, over the last 10 years, there have only been 5 vegetation incidents where the Aurora 
Energy SAIDI impact has been greater than 0.28 minutes (aproximately 200 customers out for 2 
hours). The most serious of these ocurred on 4 April 2016, when an external contractor felled trees 
on to the 33kV line at Green Island. 

6.28.1 Risk 

The risks associated with vegetation contacts were discussed in 5.4.2.2 

6.28.2 Core Strategies for Vegetation  

The following is a summary of our core strategies for managing vegetation risks on the network: 

• Educate the public on the hazards associated with trees near power lines, their 
responsibilities, and appropriate/safe planting requirements. 

• Survey the network regularly to ensure the extent of the vegetation problem is known 
and reduce the amount of inefficient break-in work. 

• Address sites with the highest public safety risk first. 

• Prioritise vegetation management of our 33kV sub transmission lines – by managing the 
vegetation on our sub transmission lines (and in particular the zones closest to our 
substations) we can limit the number of customers impacted by vegetation related 
outages. 

• Successfully liaise post cut or trim. 

• Increase the productivity and efficiency of the cutting crews through quality information, 
planning and supervision. 

• Ensuring that second cuts are being perfromed and the costs correctly allocated 
between the tree owner and Aurora Energy In accordance with the Electricity (Hazards 
from Trees) Regulations 2003. 
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6.28.3 Operations and Maintenance 

6.28.3.1 Responsibilities  
Aurora Energy is responsible for the maintenance and operation of its distribution lines. Aurora 
Energy will pay the costs associated with the first cut of a tree under the tree regulations11. After 
the first cut of a tree, the cost of maintaining the tree passes to the owner of the tree.  Tree owners 
who do not want to take the responsibility for the tree can send a written “no-interest tree notice” 
which means that we will take responsibility for the tree, including removing or trimming the tree 
if we decide this is the best course of action. 

If the land owner accepts tree ownership then, folloing the first cut, they are responsible for 
meeting the ongoing vegetation management costs to comply with the Electricity (Hazards from 
Trees) Regulations 2003. 

 

6.28.3.2 Our Approach  
Aurora Energy’s utility arborist contractors will consider the tree’s size, shape and growth rate 
prior to pruning; however, their main priority is maintaining the minimum safe distances between 
the distribution line and the tree(s).  

Our utility arborist contractors will attempt to prune branches to redirect future growth away from 
power lines, so that the natural shape and the health of a tree can be preserved. However, if a 
tree requires such a degree of trimming that it would become unavoidably disfigured or present 
a safety risk, it may be more appropriate to remove the tree.  

Other situations where trees may need to be completely removed include where trees are 
diseased, or are on unstable ground, and at a distance from the line which would cause 
damage to the line if they fell.  

6.28.3.3 Competency 
Trees, when in good health, are inherently sound. However failure is usually due to some 
condition or defect. Many defects can be detected using visual techniques. We use trained 
arborists who have skills in identifying defects. 

6.28.3.4 Switching and Shutdown Management 
When performing vegetation management near live lines, utility arborists and the plant and 
equipment they use must not encroach the minimum approach distance (MAD) shown below.  

 
  

                                                      
 
 
 
11 Electricity (Hazards from Trees) Regulations 2003 
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TABLE 6-47 MINIMUM APPROACH DISTANCES FOR UTILITY ARBORISTS  

Nominal Design Voltage  
MAD for  
Utility 
Arborists  

Mobile 
Plant 
MAD 

Not exceeding 1 kV a.c.  0.5  1.0  

11 kV  1.0  1.0  

22 kV  1.5  1.5  

33 kV  1.5  1.5  

50/66 kV  2.0  2.0  

110 kV  3.0  3.0  

220 kV  4.0  4.0  

+ 135 kV d.c.  3.0  3.0  

+ 270 kV d.c.  4.0  4.0  

+ 350 kV d.c.  4.0  4.0  

 

Where it is necessary to operate inside the MADs in order to undertake vegetation control, a 
minimum of 12 days’ isolation notice is required in order for Aurora Energy to perform its notice 
obligations to customers. In such cases, it is the responsibility of Network Operations Centre to 
advocate for the customer and determine the most efficient way to undertake the work in a 
safe de-energised state. 

 

TABLE 6-48 OPERATIONS AND MIANTENANCE ACTIVITIES 

Activity Purpose  Interval  

Education and Public Notice 

 Provide public with: 

• a general description of the dangers 
posed by contact between trees and 
live conductors; 

• an explanation of the notice zone and 
growth limit zone as defined in these 
regulations; 

• a general description of the dangers of 
cutting and trimming trees in the 
vicinity of live conductors; and 

• a list of the offences specified in the 
regulation that may be committed by 
tree owners and the penalties that may 
be imposed for committing them 

12 Months  

High Level Survey (can include 
Aerial)  

 Provide timely, effective and efficient 
information about vegetation to improve 
planning 

2 yearly  

Vegetation liaison 

 Pre trim or fell inspection of affected lines 
and cables as well as well ensuring any work 
undertaken has been done in an appropri-
ate manner. 

Continuously 

Planned maintenance - vegetation 
trim/ felling – 1st cut 

 Removal of vegetation from affected lines 
and cables as part of a planned program of 
work. 

Continuously 
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Activity Purpose  Interval  

Vegetation trim/ felling – 2nd cut  Generate revenue and liability  Continuously 

Corrective maintenance –  
vegetation trim/ felling under 
Regulation 14  

 Removal of vegetation from affected lines 
and cables were vegetation poses an 
immediate health and safety risk. 

As necessary 

Post trim or fell liaison 

 Post trim or fell inspection of managed 
vegetation sites, where landowners fail to 
meet responsibility to trim follow through to 
final notice or arbitration. 

Continuously 

6.28.3.5 Data Capture and Storage 
Lifecycle asset management requires decision-making that is based on meaningful, accurate, 
and timely asset knowledge.  To assist achievement of this objective, an in-house mobile solution 
(Xivic by Adapt) for capturing and storing vegetation data has been developed.  

Our aim is to provide a consistent workforce mobility platform for capturing, analysing and storing 
information. By utilising mobile data capture, Aurora Energy now has access to a much richer 
source of information upon which to formulate plans for liaison, felling, removing or trimming of 
vegetation. 

 
FIGURE 6-31 VEGETATION PROCEDURES 
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FIGURE 6-32 ASSESSMENT PROCEDURE 

 

 
FIGURE 6-33 VEGETAITON MONITORING 

6.28.4 Planned Work and Costs  

As discussed in section 6.27.2, there is a backlog of trees in close proximity to lines that will take 
an extended time to clear. This creates a period of increased risk of tree contact incidents.  

The proposed accelerated vegetation plan allows for an additional cutting crew, liason and 
supervisor in each subnetwork. By increasing the number of crews, we should be able to address 
the increased level of break-in work.  As a result we aim to limit the heightened risk to a 2-year 
period. 
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7 NETWORK DEVELOPMENT PLAN 

 
FIGURE 7-1 AURORA ENERGY NETWORK 

 

The Dunedin subnetwork includes Dunedin city, Mosgiel and the inner reaches of the Taieri Plains, 
and supplies approximately 54,600 customer connections. The Central Otago subnetwork 
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.  The Central Otago subnetwork supplies over 32,000 
customer connections.  
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A small embedded network, connected to The Power Company network, was installed in Te 
Anau in 2005, and supplies over 100 customer connections. 

7.1.1 Dunedin Network 

7.1.1.1 Halfway Bush and South Dunedin GXPs  
The Dunedin subnetwork area is supplied from two GXPs at Halfway Bush and South Dunedin. 
The main Dunedin urban area is supplied by 18 transformer-feeder zone substations, with each 
substation having two 33/6.6kV or 33/11kV transformers - see Table 7-1 The North East Valley zone 
substation is teed off the Port Chalmers zone substation 33kV circuits.  The Taieri Plain area, 
including Mosgiel, is served by four zone substations that are supplied from the three parallel 
33kV lines between the Halfway Bush GXP and TrustPower’s Waipori power scheme.   

 
FIGURE 7-2 DUNEDIN SUBTRANSMISSION NETWORK 
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TABLE 7-1 -DUNEDIN ZONE SUBSTATIONS 

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 17/24 +17/24 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 Selectable to any of the three Taieri 
33 kV subtransmission lines 

N 

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 12/24 + 12/24 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 XLPE 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 

7.1.2 Central Network 

The Central Otago subnetwork is supplied via the Frankton, Cromwell and Clyde GXPs.   

7.1.2.1 Frankton  
The Frankton area is supplied via seven 33kV 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 from the 
Wakatipu Basin ring supplies the Remarkables ski field and the Wye Creek generating station 
(Refer to Figure 7-3 and Table 7-2). 
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FIGURE 7-3 FRANKTON SUBTRANSMISSION NETWORK 
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TABLE 7-2 ZONE SUBSTATIONS IN THE FRANKTON AREA 

Substation Transformer 
MVA Subtransmission Configuration n-1 

Security 

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

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 

7.1.2.2 Cromwell  
The Cromwell area is supplied via four 33kV feeder outlets at the Cromwell GXP. Two of the 
circuits supply two Aurora Energy-owned, 33/66 kV, 30 MVA, auto transformers, adjacent to the 
GXP, which supply the Wanaka area via two parallel 66kV subtransmission lines. The other two 
circuits supply the Cromwell zone substation, and provide a connection to generation at the 
Roaring Meg power station. The transformers at Wanaka are three winding, 66/33/11 kV units, 
with the 33 kV windings supplying the Camp Hill and Cardrona zone substations (Figure 7-4, Table 
7-3). 

 
 
TABLE 7-3 ZONE SUBSTATIONS IN THE CROMWELL AREA 

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 3/4 Tee from either Wanaka to Cromwell 66 kV lines N 

Wanaka 30/10/24 + 
30/10/24 

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

Y 

Lindis Crossing 7.5 Single 33kV line from Wanaka. N 

Camp Hill 7.5 On one of the Cromwell Wanaka 66kV Lines N 

Cardrona 5 Single 33 kV line tee from Wanaka to 
Maungawera Line 

N 
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FIGURE 7-4 CROMWELL SUBTRANSMISSION NETWORK 
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7.1.2.3 Clyde  
The Alexandra/Clyde, Manuherikea, Ida Valley and Teviot Valley areas are supplied via two 33kV 
subtransmission circuits connected to the Clyde GXP. Most of the demand in the Clyde GXP area 
load is supplied from distributed generation sites at Teviot, Ettrick and Earnscleugh.  
Subtransmission plays an important role in delivering excess generation for injection into the 
national grid at the Clyde GXP.  Two parallel 33 kV lines run between the Clyde GXP and 
Alexandra, and then onto Roxburgh.  Ettrick is supplied by a single 33kV line from Roxburgh, and 
Omakau, to the north-east of Alexandra, is supplied by a single 33kV line from Alexandra.  An 
overview of the network is shown in Table 7-4 and Figure 7-5.  
 
TABLE 7-4 ZONE SUBSTATIONS IN THE CLYDE AREA 

Zone Substation Transformer 
MVA Subtransmission Configuration n-1 

Security 

Ettrick 3 Single 33 kV line from Roxburgh N 

Roxburgh 5 Via two 33 kV lines from Alexandra N 

Alexandra 7.5/15 +7.5/15 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 Y 

Clyde/Earnscleugh 2 + 5/4 Tee off Alexandra to Clyde No. 2 33 kV line Y 

Lauder Flat 3 Single 33kV Line from Omakau N 
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* 
FIGURE 7-5 CLYDE AREA SUBTRANSMISSION NETWORK 

 
  



Asset Management Plan 2017-2027 

| P a g e  171 

7.2 Planning Criteria 
The first stage of planning a distribution network is to ensure that existing network loads are 
monitored against current network capacity.  When gaps in the network are identified, the 
challenging process of developing a solutions begins. A range of factors are used to assess the 
viability of each solution including safety, compliance with design standards, security, quality, 
load factor, capacity determination and economic returns. The next sections discuss the main 
planning criteria considered when solutions are developed. 

7.2.1 Safety by Design 

Whether it is prioritising a project or planning a distribution network, safety is always afforded top 
priority at Aurora Energy.  The ability to eliminate or minimise risks is fundamental to raising safety 
performance. Through safety by design, we proactively 'design out' many of the risks people 
may have historically been exposed to. With the collaborative input of our contractors and 
stakeholders, we detail how network solutions can be designed, constructed, operated, 
maintained and ultimately demolished in a safer way.  

7.2.2 Security-of-Supply 

Security-of-supply is the ability of a network to meet the demand for electricity when electrical 
equipment fails. The more secure an electricity network, the greater its ability to continue to 
perform and/or the quicker it can recover from a fault.  

It is important to distinguish between reliability of supply - the actual performance of the network 
in terms of the amount and duration of interruptions - and security-of-supply - the innate ability 
of the network to meet the customer demand for energy delivery without interruption. 

When planning for load growth, we attempt to optimise the level of security and fault tolerance 
acceptable to our customers. This necessitates a balance between infrastructure investment 
and operational cost. Infrastructure investment is driven by security-of-supply requirements, while 
the reliability of supply actually achieved depends on a combination of security-of-supply and 
operational performance.  

Our base security criteria are shown in  

Table 7-5.  It is important to note that, in all cases, if group peak demand exceeds the given 
range, any reinforcement expenditure is still subject to economic justification. 

7.2.3 Power Quality 

Power quality relates to the voltage delivered to the customer’s point-of-supply for the specified 
load. It covers voltage magnitude, distortion and interference of the wave-form. Targets for 
voltage levels are specified in Part 3 of the Electricity (Safety) Regulations 2010 and industry 
standards. Aurora Energy aims to provide quality supply to all customers, within regulatory 
standards, through good network design, responsiveness to voltage complaints, and active 
monitoring of load conditions throughout the network. 

7.2.3.1 Voltage Magnitude 
Regulations require voltage to be maintained between ± 6% at the point of supply except for 
except for momentary fluctuations. 
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7.2.3.2 Harmonics - distortion and interference  
Harmonic voltages and currents in an electric power system are typically a result of non-linear 
electric loads. Non-linear loads such, as Variable Speed Drives (VSDs), Switch Mode Power 
Supplies (SMPSs), electronic ballasts for fluorescent lamps and welders etc., inject harmonic 
currents into the network. These harmonic currents couple with the system impedances creating 
voltage distortion at various points on the Network. As a result, equipment such as computers, 
digital clocks, transformers, motors, cables, capacitors, electronic controls, etc., connected at 
the same point can suddenly malfunction or even fail completely.  

The limits in Table 7-6 are used by Aurora Energy to gauge harmonic voltage distortion lasting 
longer than one hour. For shorter periods, during start-ups or unusual conditions, these limits may 
be exceeded by 50%. 
 
TABLE 7-5 SECURITY OF SUPPLY GUIDELINES 

Class 
of 

Supply 

Range of Group 
Peak Demand 
(GPD) in MVA 

Examples 

Minimum Demand to be met after: 

First Outage 
(Circuit or 

Transformer) 

Second 
Outage 

(Circuit or 
Transformer) 

Bus-bar Fault 

URBAN      

U1 0 to 1.0 LV circuits, 
transformers 
on HV spur 
feeds 

Initially - nil 
100% GPD 
within 4 hours 

Initially - nil   
100% GPD 
within 4 Hours 

Not applicable 

U2 1.0 to 3MVA 
(6.6kV) 
or to 5MVA (11kV) 

HV feeders Initially - nil  
100% GPD 
within switching 
time  

Initially - nil  
100% GPD 
within 4 Hours 

Not applicable 

U3 Up to 10 MVA Small / 
medium zone 
substations 

Initially - nil 
100% GPD 
within switching 
time  

Initially - nil  
100% GPD 
within 4 Hours 

Initially - nil  
100% GPD within 
switching time  

U4 Over 10MVA Larger zone 
substations 

Defined firm 
capacity 

Initially - nil  
100% GPD 
within 4 Hours 

Initially - nil  
100% GPD within 
switching time 

RURAL 

R1 All Rural 
customers 
(e.g. fed by a 
single 
transformer) 

Initially - nil 
100% GPD within 6 hours 

R2 0 to 3 MVA 
(6.6 kV) 
or to 5 MVA 
(11 kV) 

Rural radial 
feeder 

Initially - nil 
100% GPD within 6 hours 

R3 0 to 5 MVA Rural zone 
substation 

Initially nil 
100% GPD within 6 hours 
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TABLE 7-6 MAXIMUM VOLTAGE DISTORTION LIMITS IN % OF NOMINAL FUNDAMENTAL FREQUENCY 
VOLTAGE 

Individual Voltage Distortion (%) Total Voltage Distortion THDv (%) 

3.0 5.0 

7.2.4 Load Factor and Capacity Utilisation 

We monitor loads on all of our zone substations at half hour intervals. This information is used to 
prepare an annual asset renewal programme for the network. The utilisation of network 
equipment is indicated by load factor, as well as the capacity utilisation of transformers in the 
distribution system.  

The load factor is the ratio of electricity supply to customers (kWh) to the maximum demand (kW) 
for the period measured in hours. Load factor indicates how effectively the system capacity is 
matched to consumer peak demand.  

A closely related concept is capacity utilisation which is the ratio of the maximum demand (kW) 
of the distribution system to the total distribution transformer installed capacity (kVA).  

Our performance targets for capacity utilisation and load factor are set at 31% and 54% 
respectively.  

7.2.5 Standardisation 

To minimise long term cost there is constant and progressive movement toward standardisation 
of equipment on the network.  Standardisation helps to reduce design and procurement costs, 
enables standardised maintenance practices, improves operational flexibility, and allows for a 
reduction in the number of strategic spares that need to be held.  

Standardisation has been applied to distribution and zone transformers, poles, overhead lines, 
installation practices and zone substation buildings. 

7.2.6 Economic Returns 

Probabilistic analysis is used by Aurora Energy to calculate the annual cost of energy not supplied 
for the selected network configuration. Upgrades will proceed when the net present value of 
the energy not supplied is greater than the cost of the upgrade.  

Probabilistic analysis is also applied at the HV feeder level. The trigger for analysis is when it is not 
possible to fully off-load a feeder onto adjacent feeders at peak load times, or the feeder has 
reached 85% of its thermal rating. On rural feeders, it is normally voltage drop that determines 
the maximum capacity of a feeder and not its thermal capacity. Typically, 5% is the maximum 
volt drop tolerable in the HV network; however, this can be exceeded on some rural feeders 
where customers typically have their own transformer and there is minimal LV distribution. 

Aurora Energy generally selects the option with the lowest life-cycle cost, by determining the 
NPV of the following costs associated with a project. Other factors that may be taken into 
consideration during project selection are environmental impact, community feedback, and 
future development options. 
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7.3 Project Prioritisation 
Prioritisation of network solution projects is a relatively complex process. At Aurora Energy the 
primary factors considered when prioritising projects are: 

1. safety – our top priority when prioritising projects is always the removal or minimisation of 
safety related issues from the network; 

2. satisfying customer expectations – we give priority to the constraints that are most likely to 
impact customer service through prolonged and/or frequent outages, or compromised 
power quality (voltage drop); 

3. compliance – our aim is to maintain compliance with all relevant legislative, regulatory and 
industry standards. Priority is given to projects that address any compliance gaps; 

4. satisfying Stakeholder expectations for adequate returns; 

5. contractor resourcing constraints - we aim to schedule work to maintain a steady work flow 
to contractors. This reduces the risk of our contractors being either over or under resourced; 
and 

6. coordination with local authority civil projects - we aim to schedule our projects to coincide 
with the timing of major civil infrastructure projects by local authorities. The most common 
activity of this type is coordination of planned cable works with road widening or resealing 
programmes to avoid the need to excavate and then reinstate newly laid road.   

After assessing their relative priorities, the knowledge, experience, and professional judgement 
of our asset management team is relied upon to make the final decision regarding the exact 
timing of an individual project within the 10-year planning window.  

When the next project selection process is undertaken, all projects (including new additions) are 
reviewed and, depending on changes in information and priorities, either maintained in the 
planning schedule, advanced, deferred, modified, or removed from the programme. 

 

7.4 Non-network Solutions 
When the network becomes constrained, it is not always necessary to relieve that constraint by 
investing in new infrastructure. There are several less costly alternatives including: 

• Demand side management. 

• Distributed generation. 

• Customer Investment. 

7.4.1 Demand Side Management 

Demand side management (DSM) provides an alternative to traditional distribution network 
reinforcement. Demand-side management (DSM) programmes consist of the planning, imple-
menting, and monitoring activities that are designed to encourage customers to modify their 
level and pattern of electricity usage for maximum mutual benefit. 

7.4.1.1 Ripple Control 
Ripple control is an effective tool for implementing DSM. Ripple signal injection is used to signal 
congestion periods, and to offer an appliance-switching service that is voluntary but financially 
attractive. The switching service is predominately used for water heating, space heating, and 
pumping loads.  Aurora Energy’s use of ripple control has contributed to a 38MW difference 
between estimated peak demand and actual peak demand, requiring much less investment in 
network capacity. 
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7.4.1.2 Smart Metering 
The ubiquitous deployment of smart meters that provide half hourly metering could encourage 
the moving of further load away from peak periods. This process is under the control of Electricity 
Retailers and Metering Service Providers. Aurora Energy will monitor this technology with a view 
to assessing if it can be used to encourage customers to reduce their demand during faults on 
the Aurora Energy network, which could enable Aurora Energy to defer some network upgrades. 

7.4.2 Distributed Generation 

Although the main purpose of Aurora Energy’s distribution network is to deliver energy from the 
GXPs to consumers, there are circumstances where it can be more economic for the consumer 
to provide a source of energy – this is referred to as distributed generation.  

Distributed generation schemes have the potential to make a significant contribution to future 
network development, in terms of security, efficiency and economy of network operation.  On 
the downside, however, distributed generation can also produce adverse effects on the 
network, including harmonic distortion, localised congestion, voltage instability, safety issues and 
network reliability issues.  Accordingly, care is required when approving new distributed 
generation connections. 

Aurora Energy has guidelines and application information for the connection of distributed 
generation published on its website at www.auroraenergy.co.nz.  Aurora Energy examines each 
proposal with regard to the likely effect that the distributed generation will have on Aurora 
Energy’s network. 

Aurora Energy currently has 128 MW of distributed generation connected to its network.  Hydro 
generation remains the predominant energy source for distributed generation on the Aurora 
Energy’s network at 98% of total generation capacity.  Small-scale photovoltaic generation, at 
the other extreme, although comprising 94% of generation connections, comprises only 1.2% of 
total generation capacity. 

The 2016 calendar year saw a 1% reduction in applications for distributed generation connec-
tions, when compared to the previous year.  Most distributed generation applications are for 
relatively small domestic connections (<10kW) and in most cases have minimal network impact, 
although over time the cumulative impacts of these should be further considered, particularly if 
evidence of clustered generation emerges. 

The Commerce Commission’s Electricity Distribution Information Disclosure Determination 2012 
requires Aurora Energy to provide a 5-year forecast of distributed generation connections and 
capacity.  Aurora Energy’s forecasts are summarised below.  There is significant uncertainty in 
the forecasts, due to the relatively embryonic nature of small-scale distributed generation in New 
Zealand. 

The degree to which the recent rate of applications to connect distributed generation will be 
sustained is uncertain.  While the cost of photovoltaic cells is understood to be falling, aided by 
relatively low cost manufacture out of China, the cost of a distributed generation installation will 
remain out of reach for many consumers, particularly where retro-fitting to an existing dwelling is 
required.  There remains some uncertainty regarding the planned connection of Contact 
Energy’s Lake Hawea generation project, originally scheduled for 2017/18.  The forecasts of 
connection numbers and capacity will neglect the Lake Hawea project until more certain. 
  

http://www.auroraenergy.co.nz/
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TABLE 7-7 DISTRIBUTED GENERATION FORECASTS 

 2017 2018 2019 2020 2021 2022 

Total DG Connections 708 862 1,023 1,190 1,362 1,540 

DG Capacity (kW) 128,148 128,670 129,207 129,770 130,350 130,950 
 
Commercial arrangements for distributed generation vary.  For small distributed generation 
(generally below 10kW), the default arrangements specified within Part 6 of the Electricity 
Industry Participation Code normally suffice.  The commercial arrangements for larger genera-
tion warrant greater attention due to the greater use of system assets.  

Aurora Energy has developed a standard distributed generation Use-of-System agreement as a 
basis for commercial negotiations.  The standard agreement has been developed with 
reference to the Code and appropriate conditions in retail Use-of-System agreements.  Aurora 
Energy considers that this approach maintains a degree of industry consistency and 
standardisation. 

7.4.3 Customer Investment - Capital Contributions Policy 

When an application for a new or upgraded connection (larger connections only. Small 
connections generally have a lesser impact on the assets required to give or maintain supply) is 
submitted for review, we undertake an economic assessment of the connection to determine 
whether the investment is economic or uneconomic. Specifically the analysis:  

• calculates the expected new revenue to be generated from the connection; 

• estimates the whole-of-life cost of providing the connection, based on the Allocated 
Capital Cost, including depreciation recovery, operational costs, maintenance costs, 
and a proportional cost of upstream assets that have already be provided by Aurora 
Energy; and 

• calculates the present value of the investment to be made by Aurora Energy.  A positive 
present value supports investment in the connection by Aurora Energy, whereas a 
negative present value indicates that it is not economic for Aurora Energy to make the 
investment, and provides a basis for the Customer to make an additional payment 
(capital contribution) to Aurora Energy in respect of the new connection. 

Where the economic investment analysis yields a positive present value, no capital contribution 
will be required from the Customer; however, where the economic investment analysis yields a 
negative present value, the Customer may be required to pay a capital contribution not 
exceeding the amount required to yield a present value of zero. 

This policy ensures that the true cost of providing supply is passed on to the appropriate 
consumer and thereby allows them to make the right financial trade-offs.  

 

7.5 Energy Growth and Demand 

7.5.1 Overview  

Network energy throughput for the year ending September 2016 was 1,353 GWh (including 
distributed generation), which was a decrease of 25 GWh (1.8%) on the previous year. It is 
assumed a relatively mild winter is the main reason for this drop.  Overall demand growth on 
Aurora Energy’s network has been mixed over the past 4 years.   
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Modest GXP load growth (1.5-2% p.a.) is predicted to return to the Central Otago area despite 
some significant one-off projects (such as the Remarkables Ski field developments) and steady 
subdivision development. The large growth in irrigation load in the Tarras area has continued 
and irrigation load in the Hawea and Omakau areas is increasing.  While this growth has caused 
a large increase in annual energy consumption and necessitated significant network investment 
it does not contribute to the GXP peak loads which are predicted to remain winter peaking for 
the foreseeable future.   

In the Dunedin area, we have experienced a small decline in demand over the past few years. 
This is partly due to economic conditions, a run of mild winters, increased efficiency in 
utilisation(e.g., heat pumps and more efficient lighting) and the lack of uptake of edge 
technologies (such as electric vehicles). Our expectations are for these conditions to continue 
with little or no load growth projected over the next 10 years. As a result, investment in Dunedin 
will primarily be driven by the need to replace ageing assets, and maintaining existing levels of 
reliability.   

7.5.2 Grid Exit Points 

The historic energy delivered is shown in Figure 7-6 

 
FIGURE 7-6 HISTORIC ENERGY DELIVERED 

 
The energy used indexed against 2006 GWh for each GXP is shown in Figure 7-7 and the load 
factor by GXP is shown in Figure 7-8. 

The peak demands on GXPs are influenced to some extent by how we operate our load control 
plant. This is now driven by the Lower South Island (LSI) regional peak rather than the local peak 
in an effort to reduce Transpower costs. There are a number of factors that influence how well 
the LSI peak demand correlates to Aurora Energy’s peak demand, including factors such as the 
level of embedded wind and hydro generation (in Aurora Energy’s and other LSI networks), the 
demand presented by the Tiwai aluminium smelter, and variations in weather across the region. 
These factors could cause Aurora Energy’s load control system to allow peak network demands 
significantly higher than if it was configured just to reduce local peak demand alone. 

The continuing increase of the Cromwell load factor is attributed to an increase in summer 
irrigation which has increased energy throughput without increasing the winter peak demand. 
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The relatively low peak demands at South Dunedin and Halfway Bush GXPs during the 2016 
winter are partly attributed to a mild winter and partly due to the operation of the load control 
system which was used very effectively in 2016 to keep these peak demands low. These low 
demands have affected the load factor for these GXPs.  

 
FIGURE 7-7 COMPARATIVE GROWTH IN GXP ENERGY (GWH 2006 NORMALISED) 

 
 

 
FIGURE 7-8 LOAD FACTOR BY GRID EXIT POINT  
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TABLE 7-8 COMPARISON OF 2016 ACTUAL AND PREDICTED PEAK LOADS 

GXP 2016MVA 
Predicted 

2016 MVA 
Actual 

Difference 

Clyde 17.7 17.7 0.00% 

Cromwell 33.5 35.4 5.79% 

Frankton 56.3 57.8 2.66% 

Halfway Bush 127.2 119.3 -6.25% 

Sth Dunedin 73 68.9 -5.67% 

7.5.2.1 Clyde GXP  
The Clyde GXP has two 27 MVA transformers. The embedded generation on this GXP can 
exceed total demand on the GXP, resulting in grid injection. Should the embedded generation 
fail, the maximum demand on the GXP would be approximately 17 MVA. There is adequate GXP 
capacity at Clyde for the foreseeable future. Energy growth has averaged less than 1% per year 
since 2006. This may increase slightly with growth in irrigation connections; however, the peak 
demand in this area is expected to remain in winter. The reduction in peak demand this last year 
is due to the operation of the load control plant as explained earlier. There is likely to be some 
additional small hydro generation at this GXP that will continue to keep the off-take low.  

 
FIGURE 7-9 CLYDE GXP LOAD 

 
  



Asset Management Plan 2017-2027 

| P a g e  180 

7.5.2.2 Cromwell GXP 
Cromwell GXP demand prediction is illustrated in Figure 7-10. Although currently under the limit 
for N-1, at 40.9MW, demand is predicted to continue to increase. This is predominantly influenced 
by winter demand (ski fields, winter tourism, and domestic winter loads). The distributed 
generation on this GXP is 5.57MW and ripple injection was upgraded in 2009, providing the ability 
to cope with a connected load in excess of the current 50 MVA firm capacity (as well as the 
future Hawea generation.) The impact of Contact Energy’s proposed Hawea generation has 
not been included in the demand prediction due to the uncertain nature of this project. 

There has been a steady growth in energy usage on this GXP, due to summer irrigation. This has 
yet to impact on the winter peak demand. Although it is expected that the GXP remains winter 
peaking it is likely that the economic activity associated with the irrigation growth will drive 
continuing population increases in this area. If this is coupled with other winter growth (such as 
ski field developments) then very strong growth in peak demand could occur. 
 

 
FIGURE 7-10 CROMWELL GXP ACTUAL AND PREDICTION LOADS 

7.5.2.3 Frankton GXP 
Frankton GXP demand prediction is illustrated in Figure 7-11. Past trends indicate a growth rate 
around 2.5% p.a.  Distributed generation on this GXP is 3.96 MW.  Electricity Southand Ltd (ESL) 
takes supply from this GXP as well as Aurora Energy. The demand predictions at the Frankton 
GXP include an estimated allowance for ESL demand.  It is predicted the 66 MVA continuous N-
1 rating at the Frankton GXP may be exceeded during the planning period. The ripple injection 
plant at this site was upgraded in 2010 and the new injectors will cope with up to 100 MW of 
demand.  
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FIGURE 7-11 FRANKTON GXP ACTUAL AND PREDICTION LOAD 

 

7.5.2.4 Halfway Bush GXP 
Halfway Bush GXP load prediction is illustrated in Figure 7-12.  Currently the off-take peak at 
Halfway Bush exceeds the 112 MVA post contingency rating; however, past trends indicate 
minimal growth. The distributed generation on this GXP is 95.8MW.   

This GXP has a significant majority of priority customers (hospitals, emergency services, electrical 
distribution) being supplied by zone substations in this area.  Aurora Energy recognises this, and 
has developed a contingency plan - in the event of a failure of the Transpower 100 MVA 
transformer (T5), TrustPower would be asked to increase its 33 kV generation up to 44 MW during 
peak period.  Load can also be transferred to the South Dunedin GXP via the 6.6 kV network 
and, in the future, via the Neville Street (Carisbrook) – Ward Street 33kV tie cable. Failure of either 
of Transpower’s 50 MVA transformers (T1 or T2) is not considered pose a major network problem. 

Transpower plans to upgrade this supply point in 2018, which will involve replacement of the last 
of the outdoor 33kV switchgear and replacing the two 50MVA T1 and T2 transformers with a new 
100MVA transformer.  

OtagoNet now takes a small supply (Palmerston) from this GXP at 33kV. 
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FIGURE 7-12 HALFWAY BUSH GXP ACTUAL AND PREDICTION LOADS 

 

7.5.2.5 South Dunedin 
South Dunedin GXP load prediction is illustrated in Figure 7-13. Peak demand is well under the 
100 MVA limit.  Growth over the forward 10-year planning period is expected remain relatively 
low, with the main impact on demand being through the new Carisbrook substation in 2018.  This 
GXP did have an 81 MVA limit assigned by Transpower (due to metering accuracy limitations); 
however, this metering constraint was removed in 2015.  
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FIGURE 7-13 SOUTH DUNEDIN GXP ACTUAL AND PREDICTION LOADS 

 

7.5.3 Zone Substation Demand Projections 

Aurora Energy’s network contains 39 zone substations, 18 in Dunedin and 21 in Central Otago.  
Table 7-9 provides actual figures on historical and predicted demands for all zone substations.  
Predicted demands are shown with a shaded background when they exceed the firm capacity 
of the substation, and this acts as a “flag” for closer study. When new substations are 
commissioned, it results in a reduction in load of the substation that is presently supplying the 
load as circuit reallocation takes place. This is taken into account in future demand predictions.  

The n-1 capacity is the maximum load a substation can supply, in the event of the failure of any 
one item of substation equipment, without the need to transfer any load from the substation. 
Zone substations with a capacity of 7.5 MVA or less are not designed with n-1 security.  The mobile 
substation or spare transformers provide cover, along with load transfers to other substations. 

The firm capacity is the maximum load a substation can carry with the largest transformer out of 
service, and up to 6 MVA of load transfer to adjacent substations. It will generally take at least 
an hour to transfer load from the zone substation.  During this hour, the in service transformer and 
associated equipment must be capable of carrying the allocated firm capacity.  Where the 
load limitation is HV switchgear that has no overload capability, the firm load can be restricted 
to the same as the n-1 load. 
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TABLE 7-9 ZONE SUBSTATION LOADING 

 

Notes:1 Jacks Point actual load is included in Frankton 

Zone Substation Transformer 
MVA

Firm 
Load 
MVA

n-1 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Previous  
Growth 

(Exp) %/yr

2017 2018 Previous  
Growth (Lin) 

MVA/yr

Exponent
ial  

Growth 
%/yr 

Linear  
Growth 
MVA/yr

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Alexandra 7.5/15+7.5/15 15 15 11.9 11.6 10.9 11.7 10.6 10.7 11.7 12.0 11.4 11.3 -0.04% 11.4 11.4 0.00 0.4% 0.04 12.0 12.1 12.1 12.2 12.2 12.3 12.3 12.4 12.4 12.5 12.5

Anderson’s Bay 15 + 15 18 18 15.7 15.3 16.0 15.4 16.2 14.5 15.6 15.0 15.1 15.0 -0.55% 15.1 15.0 -0.08 0.0% 0.00 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0

Arrowtown 5 + 5 7.5 6 7.6 7.9 7.6 8.3 8.3 7.9 8.8 8.5 8.7 8.9 1.70% 8.7 8.9 0.14 2.0% 0.15 8.7 8.8 9.0 9.2 9.4 9.6 9.8 10.0 10.2 10.4 10.6

Berwick 3 3.6 0 1.2 1.3 1.3 1.3 1.3 1.4 1.4 1.4 1.4 1.5 1.86% 1.4 1.5 0.02 2.0% 0.02 1.4 1.5 1.5 1.5 1.5 1.6 1.6 1.6 1.7 1.7 1.7

Cardrona 5 5 0 0 0 1.9 3.1 2.8 3.3 2.9 4.0 4.1 4.5 9.83% 4.7 5.3 0.55 5.0% 0.30 4.2 4.4 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.4

Clyde/Earnscleugh 4 +2 4.8 4 4.1 4.1 3.8 3.8 4.3 4.2 4.2 3.2 3.7 3.6 -1.51% 3.7 3.7 -0.05 1.0% 0.04 3.2 3.3 3.3 3.3 3.4 3.4 3.4 3.5 3.5 3.5 3.6

Commonage 14/17 +14/17 23 17 0 9.8 9.8 11.4 11.68 10.2 10.6 12 11.2 11.2 0.06% 14.2 15.3 1.07 2.0% 0.35 12.2 12.5 12.7 13.0 13.2 13.5 13.8 14.1 14.3 14.6 14.9
Coronet Peak 5 6 0 4.6 4.6 4.6 4.6 4.9 5.4 4.9 6.0 5.7 5.9 3.36% 5.7 5.9 0.17 0.3% 0.00 6.0 6.0 6.1 6.1 6.1 6.1 6.1 6.1 6.2 6.2 6.2

Corstorphine 12/24 + 12/24 23 23 14.3 13.2 13.8 13.1 13.0 12.5 14.0 12.8 12.8 12.7 -0.94% 12.8 12.6 -0.13 0.0% 0.00 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8

Cromwell 5/10 + 7.5 9.0 9.0 9.8 10.0 9.4 9.7 10.3 10.7 10.6 11.0 11.1 11.3 1.86% 11.0 11.2 0.19 2.0% 0.20 11.2 11.4 11.7 11.9 12.1 12.4 12.6 12.9 13.1 13.4 13.7

Dalefield 3 3.6 0 2.1 2.3 2.3 2.7 2.7 2.8 3.1 3.0 3.3 3.5 5.66% 3.3 3.4 0.14 4.0% 0.14 3.1 3.2 3.4 3.5 3.6 3.8 3.9 4.1 4.3 4.4 4.6

East Taieri 12/24 + 12/24 24 18.5 16.7 15.8 16.2 16.5 16.7 15.9 17.0 16.0 16.4 16.4 0.02% 16.4 16.4 0.00 0.5% 0.16 16.1 16.2 16.2 16.3 16.4 16.5 16.6 16.7 16.7 16.8 16.9

Ettrick 3 3.6 0 2.1 2.0 1.7 2.0 2.5 1.7 2.2 1.9 2.0 2.0 0.03% 2.0 2.0 0.00 0.5% 0.01 2.0 2.0 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1

Frankton 12/24 + 7.5/15 17 15 13.9 12.1 10.5 13.3 13.3 13.0 14.3 14.0 14.1 14.4 1.84% 14.1 14.3 0.23 2.0% 0.25 14.3 14.6 14.9 15.2 15.5 15.8 16.1 16.4 14.7 15.0 15.3

Fernhill 7.5/10+7.5/10 10 10 5.9 5.8 5.8 5.9 5.9 6.3 6.3 6.4 6.4 6.5 1.46% 6.4 6.5 0.09 1.4% 0.10 6.5 6.6 6.7 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5

Green Island 15 + 15 18 18 13.7 13.4 14.0 13.7 13.7 13.3 14.0 13.3 13.5 13.5 -0.17% 13.5 13.5 -0.02 0.0% 0.00 13.3 13.3 13.3 13.3 13.3 13.3 13.3 13.3 13.3 13.3 13.3

Halfway Bush 24 + 24 18 18 14.5 14.6 14.8 14.6 14.5 14.1 15.0 14.5 14.6 14.5 -0.02% 14.6 14.6 0.00 0.0% 0.00 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5

Kaikorai Val. 12/24 + 12/24 23 22 10.2 9.2 9.3 10.7 10.7 10.6 10.8 10.2 10.9 11.0 1.43% 10.8 11.0 0.14 1.0% 0.14 10.3 10.4 10.5 10.6 10.7 10.8 10.9 11.0 11.2 11.3 11.4

Lindis Crossing 7.5 7.5 0 0 0 0 0 0.0 0.0 4.5 6.0 6.5 6.8 4.62% 6.5 6.8 0.30 5.0% 0.30 6.3 6.6 6.9 7.3 7.7 8.0 8.4 8.9 9.3 9.8 10.3

Camphill 7.5 7 0 2.2 2.3 2.3 2.6 3.3 4.0 4.0 5.2 5.5 6.2 13.50% 5.1 5.5 0.42 5.0% 0.30 5.5 5.7 6.0 6.3 6.6 7.0 7.3 7.7 8.1 8.5 8.9
Mosgiel 10 + 10 14 12 9.3 7.6 7.8 8.0 8.3 7.1 6.9 6.9 6.6 6.4 -3.32% 6.5 6.3 -0.26 0.0% 0.00 6.9 6.9 6.9 6.9 6.9 6.9 6.9 6.9 6.9 6.9 6.9
Neville St 15 + 15 18 18 14.8 13.4 13.6 13.6 12.9 13.1 13.1 11.6 11.9 11.6 -2.35% 11.8 11.5 -0.31 0.0% 0.00 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6

North City 14/28 +14/28 28 28 19.7 19.0 20.0 18.9 19.6 19.1 18.8 18.2 18.4 18.3 -0.85% 18.4 18.3 -0.16 0.0% 0.00 18.2 18.2 18.2 18.2 18.2 18.2 18.2 18.2 18.2 18.2 18.2

North East Val. 9/18 +12/18 23 18 11.8 11.2 11.8 11.0 11.3 11.1 11.4 10.8 10.9 10.8 -0.80% 10.9 10.8 -0.09 0.0% 0.00 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8

Omakau (+ Lauder Flat) 3 (+ 3) 5 0 2 2.1 2.0 1.9 2.4 2.8 3.1 3.4 3.5 3.8 8.55% 3.4 3.6 0.21 5.0% 0.20 3.6 3.7 3.9 4.1 4.3 4.6 4.8 5.0 5.3 5.5 5.8

Outram 3 5.6 3.6 2.8 2.9 3.0 2.9 3.0 2.7 2.8 2.8 2.8 2.8 -0.54% 2.8 2.8 0.00 0.0% 0.03 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8

Port Chalmers 7.5 +7.5 10 9 7.9 7.5 7.5 7.5 7.1 7.0 7.3 6.5 6.6 6.5 -2.07% 6.6 6.5 -0.15 0.0% 0.00 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

Queensberry 3 4 0 1.4 2.4 2.3 2.5 4.5 6.0 3.0 0.8 2.5 2.5 0.79% 3.5 3.6 0.14 5.0% 0.05 0.8 0.9 0.9 1.0 1.0 1.1 1.1 1.2 1.2 1.3 1.4
Queenstown 10/20 +10/20 26 20 21.3 14.7 15.1 13.5 13.3 13.6 14.0 14.2 14.4 14.6 1.54% 11.9 11.2 -0.69 2.0% 0.30 14.5 14.8 15.1 15.4 15.7 16.0 16.3 16.6 17.0 17.3 17.7

Remarkables 3 3.6 0 0.8 0.8 1.0 1.2 1.2 1.9 2.3 2.7 3.1 3.8 20.95% 2.8 3.0 0.28 5.0% 0.30 2.8 3.0 3.1 3.3 3.4 3.6 3.8 4.0 4.2 4.4 4.6
Roxburgh 5 6 1.8 2.8 2.8 2.3 2.3 1.1 1.8 1.8 2.3 1.6 1.5 -5.89% 1.5 1.4 -0.13 1.0% 0.02 2.3 2.3 2.4 2.4 2.4 2.4 2.5 2.5 2.5 2.5 2.6

Smith St 15 + 15 18 18 16.8 15.8 16.9 16.7 16.1 15.5 15.2 14.0 14.4 14.1 -2.07% 14.4 14.1 -0.32 0.0% 0.00 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0

South City 9/18 +9/18 18 18 15.8 15.0 15.2 15.0 14.8 14.9 16.1 15.3 15.3 15.3 0.06% 15.3 15.3 0.01 0.0% 0.00 15.3 15.3 15.3 15.3 15.3 15.3 15.3 15.3 15.3 15.3 15.3

St Kilda 12/24 + 12/24 23 23 15.7 15.3 15.5 15.3 15.6 15.5 16.0 14.8 15.3 15.3 -0.21% 15.3 15.3 -0.03 0.0% -0.03 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8

Wanaka 12/24 +12/24 24 24 19.6 20.3 17.6 19.2 18.8 18.8 20.3 19.4 19.3 19.4 0.13% 19.4 19.4 0.02 3.0% 0.70 20.0 20.6 21.2 21.8 22.5 23.2 23.9 16.6 17.1 17.6 18.1

Ward St 12/24 +12/24 24 24 12.5 11.9 14.3 14.2 12.7 12.8 12.8 10.7 11.9 11.7 -1.39% 12.0 11.8 -0.17 0.0% 0.00 10.7 10.7 10.7 10.7 10.7 10.7 10.7 10.7 10.7 10.7 10.7

Willowbank 15 + 15 18 18 13.7 12.2 13.2 12.1 12.5 12.3 12.5 12.6 12.2 12.1 -0.77% 12.2 12.1 -0.10 0.0% 0.00 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6
Jacks Point * 10 0 2.0 2.0 2.0

Riverbank Rd 24 24 4.0% 0.32 8.0 8.3 8.6 8.9

MG + ET (Merged 1/2hr data) 30.8 30.8 26.46 26.5 23.52 23.1 22.8 22.7 23.8 21.8 21.4 20.9 -2.36% 21.2 20.6 -0.58 0.0% 0.0 21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8

* Jacks Point actual load is included in Frankton

Linear Trend CalcHistorical Loads MVA Exp Growth Calc Predictions Predicted Future Demands MVA (Exp Growth)
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It is current practice for Aurora Energy to take some risk and allow loads to exceed the n-1 
capacity for a short time before upgrades are completed. 

The following section provides graphs and comments on demand projections for the zone 
substations considered a priority.  Note that the section is structured by GXP area and begins 
with the zone substations in Clyde, Cromwell and Frankton followed by the zone substations in 
Halfway Bush and South Dunedin.   

7.5.3.1 Alexandra substation 
It was previously proposed that a second substation would be established to help eliminate 
future HV feeder off-loading constraints, and provide a more secure supply to the Alexandra 
area.  The Alexandra zone substation is now predicted remain within its firm load rating beyond 
the planning period (Figure 7-14). 
 

 
FIGURE 7-14 ALEXANDRA SUBSTATION LOAD 

 

7.5.3.2 Omakau substation 
There have been a large number of new connections for irrigation purposes in the Omakau area. 
This has steadily increased the peak demand on this substation. In order to provide for the 
expected load growth, the Lauder Flat substation was constructed in 2015. The combined load 
on these two substations is shown in Figure 7-15. Irrigation load in this area did not grow quite as 
fast as predicted, and this is likely due to recent declines in dairy prices coupled with the fact 
that water supply in this area is mostly via races and therefore does not require as much 
pumping.  
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FIGURE 7-15 OMAKAU ZONE SUBSTATION LOAD 

 

7.5.3.3 Clyde-Earnscleugh substation 
Peak demands in the Clyde-Earnscleugh area have been somewhat erratic over the last few 
years.  The peak demand on this substation has historically been driven by orchard frost fighting.  
This has reduced slightly over the last few years but, more recently, the load has increased again 
with the establishment of the gold-mining operation on Earnscleugh Road.  This goldmine has 
now closed, which may again cause a drop in the peak demand supplied by this substation. 

For many years, there has been a proposal to build a large irrigation scheme on the Clyde side 
of the Clutha river.  The details of the proposal have changed numerous times and whether the 
scheme eventually goes ahead or not is uncertain.  Even if this project does not proceed, it is 
likely that there will be some other irrigation growth in this area.  The most practical way to meet 
this future growth is to convert the area to 11kV. 
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FIGURE 7-16 CLYDE EARNSCLEUGH LOAD 

 

7.5.3.4 Cromwell zone substation 
Figure 7-16 illustrates the demand predictions for Cromwell zone substation.  The load on 
Cromwell is growing and the peak demand now exceeds its 9 MVA firm capacity.  The 5 MVA 
mobile substation is being used to provide n-1 cover.  In the 2011-21 AMP, it was proposed the 
transformers be upgraded prior to the 2015 winter.  Present demand predictions have reduced 
and it is now proposed that the transformer upgrade be deferred to 2019.  

 
 

 
FIGURE 7-17 CROMWELL ZONE SUBSTATION LOAD 

 

7.5.3.5 Queensberry and Lindis Crossing zone substations 
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These substations are considered together as they are relatively close. The Queensberry sub-
station is a single transformer that was originally 3MVA but has been uprated to 4MVA with the 
addition of fans. The Lindis Crossing substation was commissioned in early 2015 and consists of a 
single 7.5MVA transformer. There is a mobile substation parking bay at both sites. In winter, the 
loads are relatively light in this area and either one or the other substation can be taken out of 
service for maintenance without issue. In summer, irrigation demand is significant and both sub-
stations are required for both capacity and volt drop reasons. A failure of the Queensberry 
transformer can be managed with the mobile substation. A failure of the Lindis Crossing 
transformer would be handled by installing the mobile substation and transferring some load to 
the Queensberry substation, however this limits the N-1 capacity to 9MVA. 

Figure 7-18 illustrates the historical demand on the Queensberry and Lindis Crossing zone sub-
stations.  There has been substantial growth due to irrigation demand.  It has been difficult to 
track demand, to some extent, over the last few years as the mobile substation has been used 
to provide for the shortfall while the Lindis Crossing substation was under construction, and historic 
metering data from the mobile substation is not complete. However, it appears that, recently, 
the growth rate has slowed. Some irrigation projects in this area have required pumping over 
large distances uphill and therefore use a relatively high ratio of electricity per square kilometre. 
Large growth may again appear, and may in future exceed the 9MVA N-1 limit.  

 

 
FIGURE 7-18 QUEENSBERRY AND LINDIS CROSSING 

 

7.5.3.6 Wanaka zone substation 
Figure 7-19 illustrates the demand predictions for Wanaka zone substation.  Load growth on the 
Wanaka zone substation has been significant in the recent past (9.3% annually from 2003 to 
2009). Since then growth has slowed to more moderate levels of 2-5%. Construction of Riverbank 
Road substation will increase the ability to off-load Wanaka. 
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FIGURE 7-19 WANAKA ZONE SUBSTATION LOAD PREDICTION 

 

7.5.3.7 Camphill Zone Substation 
The 3MVA Maungawera substation has now been replaced with the new 7.5 MVA Camphill 
substation. It is expected that load growth on this substation will slow as the available land for 
new irrigation projects becomes scarce. 

 
FIGURE 7-20 CAMPHILL SUBSTATION LOAD 

  



Asset Management Plan 2017-2027 

190 | P a g e  
 

7.5.3.8 Cardrona Zone Substation 
Figure 7-21 illustrates the demand predictions for Cardrona zone substation.  As shown by the 
prediction there is the possibility of significant growth in this area in conjunction with Ski Field 
developments. This could see the capacity of the substation exceeded. However the timing of 
these developments is uncertain. 

 

 
FIGURE 7-21 – CARDRONA ZONE SUBSTATION LOAD 

 

7.5.3.9 Arrowtown zone substation 
Figure 7-22 illustrates the demand predictions for Arrowtown zone substation.  The Arrowtown 
substation demand exceeds its firm rating of 7.5 MVA.  The firm rating is on the basis of loading 
one transformer to 120% (6 MVA) and transferring 1.5 MVA to the Coronet Peak substation via 
feeder AT7692.  A parking bay for the 5 MVA mobile substation was established prior to the 2012 
winter.  The mobile substation can provide cover for a transformer outage up to a load of 10 
MVA.  The load is not predicted to reach 10MVA during the planning period.  Now that the 
mobile substation is covering 11 sites; however, there is increasing risk that it will not be available 
when required. To mitigate this risk Aurora Energy is purchasing a new 5MVA transformer in FY2018 
to provide cover. 
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FIGURE 7-22 ARROWTOWN ZONE SUBSTATION LOAD PREDICTION 

 

7.5.3.10 Frankton zone substation  
Figure 7-23 illustrates the demand predictions for Frankton zone substation.  The Jacks Point 
development has an ultimate capacity of 2,700 lots, which will have a demand in the order of 8 
to 10 MW.  A growth rate of 150 kVA per year has been assumed from 2017 (which is equivalent 
to approximately 40 houses). At this stage it is predicted that the Jacks Point substation will need 
to be commissioned prior to the winter of 2022.  However, the uptake of lots is picking up so we 
will continue to monitor the area closely.  Construction of Jacks Point will increase the ability to 
off load Frankton.  

 
FIGURE 7-23 FRANKTON ZONE SUBSTATION LOAD PREDICTION 
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7.5.3.11 Remarkables zone substation 
Figure 7-24 illustrates the demand predictions for the Remarkables zone substation.  The 
Remarkables ski field has recently increased its demand significantly, and further increases are 
planned. The increases so far have been met by the deployment of line-drop compensation 
(LDC) at the substation, to overcome the volt-drop on the customer’s 11kV overhead line and 
cable. This required the installation of an 11kV cable so that distribution transformer WS200 could 
be shifted to a supply from Lake Hayes estate (otherwise this transformer would receive excessive 
voltage). 

We have received no advice from the customer regarding further load growth, but understand 
they propose to install a significant diesel generator on site and use waste heat from the 
generator to heat the buildings on the ski field. If this generator is to be run in parallel with the 
network some consideration needs to be made regarding the possibility of back-feeding the 
11kV and 33kV networks and some inter-tripping communications links may be required.  

 

 
FIGURE 7-24 REMARKABLES ZONE SUBSTATION LOAD PREDICTION 
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7.5.3.12 Dalefield zone substation  
Figure 7-25 illustrates the demand predictions for the Dalefield zone substation.  This area has 
seen strong growth recently. The demand is predicted to exceed the substation capacity in 
2020. 

 

 
FIGURE 7-25 DALEFIELD ZONE SUBSTATION LOAD PREDICTION 

 

7.5.3.13  Smith Street zone substation  
Figure 7-26 illustrates the demand predictions for the Smith Street zone substation. Load was 
transferred from Smith Street to South City in 2005, to keep the demand on Smith Street below its 
firm rating, which is determined by the capacity of the incoming circuit breakers. It is proposed 
that Smith Street be upgraded to 24 MVA transformers and the HV switchgear be replaced prior 
to the winter of 2021 due to the age of this equipment. 

7.5.3.14 Carisbrook (Neville Street) zone substation 
It is planned to move the Neville Street substation load to the South Dunedin GXP before winter 
2020, when the Carisbrook substation is commissioned and the Neville Street substation and 
associated gas cables are decommissioned. 

7.5.3.15 Andersons Bay substation 
Figure 7-27 illustrates the demand predictions for Andersons Bay zone substation. Demand on 
the Andersons Bay substation has been variable.  It is not currently predicted that demand will 
reach the firm capacity within this planning period.  It is expected that most of the equipment 
at Andersons Bay will be at the end of its economic life in 2019, so it is proposed the substation 
be upgraded with new transformers and switchgear at this time. 
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FIGURE 7-26 SMITH STREET ZONE SUBSTATION LOAD PREDICTION 

 

 
FIGURE 7-27 ANDERSONS BAY ZONE SUBSTATION LOAD PREDICTION 

 

7.5.3.16 Macandrew Bay substation 
Slow, steady, load growth on the Otago Peninsula is expected to result in feeder off-loading 
issues within the planning period, with feeder AB7 being the first to be affected.  Initially it was 
planned to resolve this constraint by establishing a zone substation at Macandrew Bay.  Aurora 
Energy already owns the land for the substation and there is a 33 kV line, currently operating at 
6.6kV, from Darnell Street to the Macandrew Bay substation site. Load growth has slowed 
recently, and it is now expected that conversion of the Peninsula to 11kV will be more economic 
than the construction of a new zone substation. However the option to build a substation here 
in the future still exists.  
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7.6 Subtransmission 
Figure 7-28 through to Figure 7-31 illustrate historic trends in load for the subtransmission network, 
and provide a revised demand prediction.  The comments highlight the main areas being 
monitored and/or addressed by Aurora Energy where it is considered that capacity is a concern. 
For the Central network, these are listed below: 

• Alexandra-to-Roxburgh subtransmission  

• Clyde-to-Alexandra subtransmission 

• Wanaka 33KV subtransmission 

• Upper Clutha subtransmission 

• Frankton-to-Queenstown 

• Wakatipu Basin 33KV Ring 

7.6.1 Alexandra to Roxburgh Subtransmission 

There are two 33 kV lines between Roxburgh and Alexandra.  These lines consist of sections of 
both Dog and Jaguar conductor. The maximum load on these lines is driven by generation.  With 
the commissioning of the Pioneer wind turbines at Horseshoe Bend (1.2MW), the Talla Burn (1.9 
MW) and Kowhai (2 MW) generation, there may be times when the total load being carried on 
these lines will exceed the summer rating of a single circuit Dog line (226A, 12.9 MVA).  This 
constraint is managed by requesting a reduction in generation output, if necessary, when one 
line is out of service.  

It is now difficult for additional generation to be connected to the Roxburgh 33 kV bus due to 
the operating voltage being at the maximum that Aurora Energy’s zone substations in the area 
can tolerate.  Note also that, due to the change of the way Transpower is charging for use of 
the HVDC link, Pioneer no longer deliberately spills water during periods of high injection. This 
change in operation may see increased difficulty in maintaining voltage within limits at Roxburgh 
and Ettrick, and some investment or operational restrictions in generation levels may be required. 

7.6.2 Clyde to Alexandra Subtransmission 

The Clyde to Alexandra lines have Dog conductor that provide a summer/winter n-1 capacity 
of 21/13 MVA, which is adequate for demands expected within the planning period. 

7.6.3 Wanaka 33 kV Subtransmission 

The Wanaka 33 kV subtransmission supplies Cardrona and Camp Hill substations.  The maximum 
n-1 rating of the 33 kV supply is 6 MVA if the Wanaka 11kV bus is fully loaded. However, in summer, 
when the Wanaka 11kV bus is lightly loaded, and an n-1 capacity of 10MVA is available at the 
33kV bus. 

It is  not expected that the 33kV supply will become constrained within the planning period, due 
to the plan to transfer the Cardrona substation supply from 33kV to 66kV when the Riverbank 
Road substation is commissioned, and the fact that the Camp Hill load is summer peaking. 
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7.6.4 Upper Clutha Subtransmission 

Figure 7-28 illustrates the single line diagram of the existing subtransmission system and illustrates 
the demand predictions for the Upper Clutha area, which is supplied from the Transpower 
Cromwell GXP at 66kV. 

The 66kV lines from Cromwell to Wanaka have Dog conductor with summer/winter ratings of 
266/374 Amps. The Cardrona line is insulated for 66 kV operation but is currently operating at 33 
kV (the Cardrona transformer is a dual ratio 66-33 kV unit). 

The n-1 capacity of the existing Upper Clutha 66 kV network has the following constraints: 

• ability to maintain 11 kV target volts in the Wanaka area; 

• rating of Cromwell 33/66 kV auto-transformers; 

• rating of the 66 kV Dog conductor; and 

• firm 33 kV capacity at the Cromwell GXP. 

 

 
 

FIGURE 7-28  SINGLE LINE DIAGRAM OF EXISTING UPPER CLUTHA SUBTRANSMISSION 
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FIGURE 7-29 UPPER CLUTHA SUBTRANSMISSION 

7.6.5 West Wanaka and Treble Cone 

The Treble Cone ski field currently runs generators to supply its own peak demand and avoid 
overloading their existing supply capacity. The ski field has proposals to upgrade and stop 
generating. When this occurs, it is proposed to extend the 33 kV subtransmission toward Treble 
Cone and install an appropriate 33/11 kV zone substation. 

A report has been prepared looking at various configuration options.  No work has been 
scheduled due to the uncertain nature of the load growth in the area.   However, when poles 
are replaced between Wanaka and Glendhu Bay they will be fitted with 33 kV cross arms and 
insulators to facilitate a conversion to 33 kV.  

A piecemeal approach has been taken for recent connection enquiries on this line, to allow 
these, but only by requiring the construction of sufficient 33/11kV lines with appropriate conduc-
tor and running these circuits in parallel at 11kV so that the overall voltage drop at the Treble 
Cone ski field remains unchanged with the introduction of the proposed new load. 

7.6.6 Cardrona Valley Subtransmission 

A subtransmission line to the new (5MVA) Cardrona substation was commissioned in 2011.  It 
currently operates at 33 kV and will be upgraded to 66 kV when the Riverbank Road switching 
station is commissioned.  The line will have a capacity in excess of 30 MVA when operating at 66 
kV. 

7.6.7 Frankton to Queenstown 

The Frankton to Queenstown subtransmission consists of three parallel circuits with Dog 
conductor and cables at the ends. The n-1 capacity of this network is 40 MVA and this load is 
not predicted to be reached within the 10-year planning period, as shown in Figure 7-31. When 
the subtransmission n-1 capacity is reached, it is currently considered that the most economic 
option to increase the delivery capacity to Queenstown, is to provide additional 33 kV 
transmission capacity to the Commonage substation.   
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This would in all likelihood be achieved by upgrading the conductors /cables to Commonage 
although this is not envisaged necessary within the 10 year planning period. 

 
FIGURE 7-30 FRANKTON TO QUEENSTOWN SUBTRANSMISSION 

7.6.8 Wakatipu Basin 33 kV Ring 

Figure 7-31 illustrates the demand predictions for the Wakatipu Basin 33 kV ring, which supplies 
the Dalefield, Arrowtown, Coronet Peak and Remarkables substations, and is run open at 
Arrowtown. The present and predicted peak demand on the ring were derived by combining 
the loads of the substations on the ring and applying a 0.87 diversity factor. 

The ring has a capacity of 22 MVA with all circuits in service.  The ring demand has exceeded its 
n-1 capacity during the winters since 2012 shown in Figure 7-31. The timing of snow making at 
Coronet peak has a significant effect on the diversity which varies from year to year. Solutions to 
this issue are discussed in section 7.10.3.4 
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FIGURE 7-31 WAKATIPU BASIN SUBTRANSMISSION 33 KV RING 

7.6.9 Glenorchy Subtransmission 

Glenorchy is presently supplied from Queenstown 11kV Feeder 5202.  This is the only line supplying 
the Glenorchy area; there is presently no back-feed to this area if there is an outage event on 
this part of the network. The line was built for 33 kV operation in anticipation of future conversion.  
When converted to 33 kV, it will be supplied from the Fernhill substation where a 33 kV circuit 
breaker has already been installed for this purpose.  

The peak load on QT5202 occurs when the Oxburn power station (400 kW) is out of service. 
Oxburn is a run-of-the-river station that normally operates continuously but is required to shut 
down during high rainfall events due to excessive gravel entering the river. The Oxburn power 
station is not able to run islanded and trips off-line whenever there is a fault on QT5202.  

In previous development plans, load predictions used maximum demands on QT5202; however, 
this did not give the total picture of the area load due to the effect of the Oxburn generator.   

A review of the load prediction was carried out in 2011, which indicated that that it will be difficult 
to maintain the feeder voltage above design values after the winter of 2014. This problem has 
been alleviated for now by extending the 11kV line from Fernhill to Closeburn – see section 
7.10.3.5 

7.6.10 Taieri Subtransmission 

The “A” and “B” lines are rated at 300/370 Amps (summer/ winter) while the “C” line is rated at 
440/540 Amps.  The loss of Fisher & Paykel load means that now, under an ‘n-2’ contingency 
situation resulting in the loss of “C” line and no generation available from Waipori, the load can 
still be supplied via “A” and “B” lines. 

Since the installation of 36 MW of wind generation by TrustPower in 2011, there is more connected 
generation than the lines can cope with.  TrustPower manages the mix of hydro and wind 
generation to ensure the rating of the lines are not exceeded.  TrustPower is installing a “run 
back” scheme to avoid the overloading of lines remaining in service, should one of the three 
lines trip during high load times. 
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7.6.11 Mosgiel Laterals 

The Mosgiel No 3 lateral is only rated at 360 Amps (20 MVA). The other laterals are rated in excess 
of 500 Amps.  The 360 Amp rating means that, should the lateral be required to carry the 
combined Mosgiel and East Taieri loads, its rating could be exceeded.  At present, the Lateral 3 
constraint could be avoided by dedicating Lateral 3 to supply East Taieri, Lateral 2 to supply 
Mosgiel thus making Lateral 1 the standby lateral.  

This project would require some strung bus modifications at Mosgiel, and protection and control 
modifications.  It is considered that this project is uneconomic, and that the long term solution to 
this problem is to upgrade the protection systems on the A, B, and C lines so that the 33kV bus 
can be solidly closed at Mosgiel. However, the timing of this project is uncertain as it relies on 
future upgrades to communication circuits to become practical. 

7.6.12 Port Chalmers Subtransmission 

The lines to Port Chalmers supply both North East Valley and Port Chalmers substations. The n-1 
capacity of these circuits is 27MVA which is well above demands predicted within the planning 
period. 

 

7.7 Distribution Lines  

7.7.1 Omakau Area 

Associated with the growth of irrigation demand in the Omakau area, a number of circuits will 
become heavily loaded causing excessive voltage drop. Also, the load increase requires that 
the trip settings on circuit breakers and reclosers needs to be increased, sometimes to a point 
where they would no longer trip for an end-of-line fault. To correct these issues, a number of 
minor projects have been planned to upgrade some existing lines.  

7.7.2 Bendigo Area 

Continuing load growth in the Bendigo Area means that the Squirrel conductor feeding this area 
is creating excessive voltage drop. Some of this has been upgraded.  It is proposed to extend 
the length of this upgrade. 

7.7.3 Frankton-Dalefield-Arrowtown 

Strong growth in rural-residential development has meant there are now a large number of 
customers in the rural area between Frankton and Arrowtown. The existing lines feeding this area 
have sufficient capacity, but are usually long spurs with no alternate feeds. These lines have 
been extended through connection of new customers to the point where there are a number 
of places that rings could easily be created with the addition of some further short sections of 
lines or cables. These rings would give operational advantages through allowing transfer of loads 
between substations and reduced SAIDI impacts during faults or planned work. A study is 
required to determine the opportunities and work required. 
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7.8 Distribution Cables (HV) 

7.8.1 Overhead to Underground Conversion Projects  

Given the current expenditure profile Aurora Energy will not be undertaking undergrounding 
projects on amenity value alone unless funded by others.   

7.8.2 Cromwell 

Much of the Cromwell township was constructed rather cheaply by the Ministry of Works, during 
the Clyde Dam project, under the impression that the town would reduce in size once the project 
was completed. Some of the switchgear installed was actually recovered from Twizel.  Cromwell 
has, instead, continued to grow and the distribution network is very constrained for the current 
town layout and size. A project to install a new 11kV feeder in Cromwell was delayed by 
replacing some 11kV switchgear to allow greater offloading capacity between feeders.  

However the town and load has continued to grow and to enable feeders to be offloaded for 
faults or maintenance, a new feeder is again required. The proposed location for this feeder is 
to run out the back of the Cromwell Substation to Ree Crescent and then along McNulty Road, 
joining into a new CFCC RMU replacing fuse switch 8344. A future stage will involve extending 
the unused 185mm cable on Gair Ave, picking up transformer CC71, and then following the 
walkway through the green space behind the swimming pool (picking up transformer CC47 and 
perhaps CC43) through to Waenga Drive and CC49. This project requires the approval of the 
District Council.  It is likely to be completed in several stages and funds for 2019, 2020 and 2021 
have been allocated. 
 

7.9 Low Voltage (LV) 
No significant new capital/upgrade projects have been identified in this 10 year AMP for this 
asset category, with the exception of new customer connections, although it is acknowledged 
that LV will play a dominant role in network renewals between years 10 -30. 

 

7.10 Major Project Proposals 
This section outlines the network development projects required to upgrade Aurora Energy’s 
distribution system.  It details the expansion and upgrading considered necessary to 
accommodate predicted future network loading and future major renewals.  The plan also 
proposes works to improve network safety and reliability.  

For complex proposals, separate detailed development reports are prepared. These reports 
describe the proposed development, consider alternatives, and provide detailed cost estimates 
and economic analysis.  The content of this section provides an overview of what is contained 
in the development reports.  Reference to the detailed reports (DR) is made where necessary. 

7.10.1 GXP Projects 

Major work at the Halfway Bush GXP has been planned to coincide with a series of projects being 
implemented by Transpower. For example, Transpower plans to convert the remaining outdoor 
33 kV circuit breakers to indoor units in 2017-2018. At this time, it is desirable to have Transpower 
fit 33 kV Voltage Transformers (VT) to the Waipori lines, which will eliminate the need for the 
outdoor VTs in the Aurora Energy take-off area. It is also desirable that some short new cables be 
run directly to the Halfway Bush zone substation and Port Chalmers overhead lines to eliminate 
multiple cable terminations and remove some very old 33kV cables. Aurora Energy’s 33kV 
protection equipment is proposed to be upgraded at the same time.   
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Transpower also plans to remove the two 50MVA 110/33 kV transformers and replace them with 
a single 120MVA 220/33 kV transformer operating in parallel with the existing T5 transformer.  This 
will enable the present separate 33 kV buses at Halfway Bush to be operated as one solid bus, 
which will have some operational advantages for Aurora Energy. When the new transformer is 
installed, it is proposed that Transpower be requested to install Neutral Earth Resistors (NER) on 
the existing T5 transformer. This will allow the use of light duty cable screens when 33 kV cables 
from Halfway Bush are renewed, which reduces the new 33kV cable cost by up to 30%. 

Zone Substation Proposals 

Table 7-10 indicates the major projects being proposed at our zone substations: 
 
TABLE 7-10 MAJOR SUBSTATION WORKS 

Location Project Details Project 
No 

Estimated to 
Complete 

$000 

FY 
Completion 

 

Clyde-Earnscleugh Construction of a mobile substation parking 
bay 6055   200 2018 

Riverbank Riverbank Road switching station 3022 5,166 2018 

Outram Substation rebuild 4179 3,720 2019 

Omakau Substation  5692 3,227 2021 

Riverbank Installation of one 24 MVA transformer 3437 2,500 2023 

Anderson Bay  Substation rebuild 3038 6,100 2020 

Neville Street Substation replacement (Carisbrook) 2324 5,284 2019 

Arrowtown  Transformer and switch gear upgrade 3019 6,750 2021 

Clyde-Earnscleugh Substation upgrade 6184 4,500 2022 

Cromwell Transformers upgrade 3024 4,250 2020 

Smith Street Transformer upgrade to 24 MVA / new 
switchgear 3414 8,650 2021 

Willowbank  Substation rebuild 6026 5,200 2022 

Mosgiel Transformer replacement 6030 2,380 2024 

Halfway Bush Switchgear replacement 6027 2,380 2022 

Port Chalmers Transformer replacement 6028 2,380 2023 

Queenstown Switchboard replacement 6024 2,380 2019 

Jacks Point New substation build 2611 4,400 2025 

Port Chalmers Transformer upgrades 6028 2,000 2024 

Green Island Substation rebuild 6029 5,600 2024 

Queensberry  New 66kV switching station  3438 1,900 2027 

 

7.10.1.1 Clyde-Earnscleugh and Earnscleugh substations  
Clyde-Earnscleugh is the last area in Central Otago still operating at 6.6kV. T2 at Clyde-
Earnscleugh can be operated at either 6.6 kV or 11kV. It is currently rated at 4MVA, but would 
be rated at 5MVA if changed to the 11kV tap. Normally, this transformer feeds all the load and 
T1 is a backup only. T1 is a 2 MVA unit without an on-load-tap-changer, another similar 2MVA 
transformer at the Earnscleugh substation is also available for backup should the load exceed 
2MVA.  
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Both of the 2MVA transformers are approaching end-of-life. It is expected that, long term, only 
a single transformer substation is used to feed the area, and the mobile substation used a 
backup.  

In the short term, the mix and arrangement of transformers at these substations will help with 
gradual conversion of the area from 6.6kV to 11kV. Construction of a mobile substation parking 
bay will also aid this conversion. It may be difficult to construct such a parking bay near the 
existing substation as there are issues with earthing and nearby telecommunication cables.  

It is proposed to construct the required parking bay in 2017. 

7.10.1.2 Alexandra Substation  
Future options to reinforce the supply to Alexandra are to either upgrade the Alexandra 
transformers to 12/24 MVA units, or establish a new zone substation. At this stage the 
establishment of a new zone substation is preferred. Initially the proposed site was in Dunstan 
Road, adjacent to the Omakau 33kV line, however it is now expected that the main load growth 
will be in the rural areas, with increasing irrigation pumping and dairy shed load. It may be that 
a zone substation in the vicinity of the Springvale Road/Alexandra-Omakau state highway 
intersection will be viable in the future. 

7.10.1.3 Omakau Substation 
It has become clear from the number and size of new irrigation connections that the Omakau 
zone substation will require upgrading. The existing site of the substation is constrained by the 
road reserve area it occupies and has possible flooding issues. Land has been purchased at a 
new site to the North of Omakau, and work is well underway to establish a mobile substation 
parking bay here. Eventually, it is proposed to develop this site into a full substation.  

In the shorter term, the 3MVA transformer from Maungawera (now decommissioned) has been 
installed at a new site on Lauder Flat road to provide additional capacity. 

7.10.1.4 Queensberry /Lindis Crossing Substations  
The commissioning of the Lindis Crossing substation has alleviated the current Queensberry 
overload problem. It is expected that growth will slow down in this area, once the current round 
of irrigation projects is completed, but a close watch needs to be kept on this. If significant load 
growth continues, the existing Queensberry transformer could be replaced with a 10MVA unit. 
This would require the upgrading of the 11kV cables out of the substation. A single 10MVA 
transformer at this site is acceptable since, if it failed, it could be backed up with the 5MVA 
mobile substation plus a transfer of load to the Lindis Crossing substation. If the Lindis Crossing 
transformer was also uprated to 10MVA (with the addition of fans) then up to 15MVA could be 
reliably supplied in the combined Queensberry-Lindis Crossing area. 

7.10.1.5 Cromwell substation 
Load on Cromwell is growing and the peak demand now exceeds its 9 MVA firm capacity.  The 
5MVA mobile substation is being used to provide n-1 cover. It is proposed that The Cromwell 
Transformers be replaced with 24MVA units in 2019(see DR 130). 

7.10.1.6 Wanaka substation - Riverbank Road proposal 
To meet the growing demand for electricity in Wanaka and the surrounding area, it is intended 
to construct a new switching station at the corner of Riverbank Road and Ballantyne Road. The 
detailed design has now been completed and tenders are due to be released. 

The need for a 66kV bus at Wanaka was first identified in the 2009 Asset Management Plan.  Since 
then, a watching brief has been maintained around initiation of this project, with timing 
dependent on the peak winter load growth expected, and compliance with security-of-supply 
criteria.  The 66kV network presently supplies 5 zone substations; Wanaka, Camp Hill, Cardrona, 
Lindis Crossing and Queensberry.   
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Since approval of detailed design and procurement for Riverbank Road, the Camp Hill and Lindis 
Crossing zone substations have been commissioned, and demand forecasts have been 
updated to include the recent winter period.  Key demand and constraint values are shown in 
Table 7-11. 

 
TABLE 7-11 UPPER CLUTHA KEY DEMAND AND CONSTRAINT VALUES 

Description   

Winter 2015 Peak Demand 25.6MVA 

Winter 2016 Peak Demand 25.0MVA 

Change since Last Year -2.4%% 

N-1 Firm Capacity without Riverbank 25.0MVA 

N-1 Firm Capacity with Riverbank 29MVA 
 

The drop in the peak demand, compared to last year, is believed to be as a result of the 
following: 

• Aurora Energy’s load management system performed exceptionally well in flattening the 
peak demand; and 

• The winter period was mild and ski fields had a lack-lustre snow fall in time for the July 
school holiday period, when demand is historically at its highest. 

Load growth is expected to continue in the Wanaka region, primarily driven by sub-division 
development.  The Three Parks, Northlake and Parkins Bay subdivisions represent a large number 
of new residential and commercial lots that are either commencing construction or are currently 
under construction.  By 2020, upgrades in auto-transformer capacity will be required to exceed 
the new 29MVA N-1 barrier. 

7.10.1.6.1 Key Project Changes  

Detailed design identified a number of refinements compared to the original preliminary design.  
These are described below. 

• Detailed Design Costs - The external consultancy fees for the detailed design component 
of Riverbank Road substation project came in significantly lower than expected. The 
detailed design was tendered to five New Zealand based design consultancies with 
AECOM the successful consultant.  Minor additional work around a secondary access-
way and landscaping has been awarded to local engineering and landscaping 
companies to supplement the design prepared by AECOM. 

• Removal of the Camp Hill 66kV line Bay – Originally, it was proposed to construct the 66kV 
line bay for the future connection of the Camp Hill substation at 66kV. This would initially 
be used to create an alternative feed for the Cardrona line, allowing the Cardrona line 
bay to be removed from service for future maintenance without disrupting local supply. 
Following further assessment, it was identified that a better option existed. The preferred 
alternative involves installing a tie switch between the incoming line from Cromwell and 
the Cardrona line. This avoids line crosses and removes the need for early construction of 
the Camp Hill line bay. 
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• Installation of an additional circuit breaker and voltage transformers at Lindis Crossing - 
with the installation of Riverbank Road, the protection scheme for the 66kV sub-
transmission will require revision. The following issues were identified and support the 
installation of an additional circuit breaker at Lindis Crossing; 

o A far more complex protection scheme would be required on the Upper Clutha 
No.2 line, creating greater risk of mal-operation 

o A disconnector has to break the parallel when offloading the Lindis Crossing 
substation on to the other line, which is undesirable due to anticipated circulating 
currents. 

o A 66kV voltage reference is required to enable protection grading. 

• Implementation of the new Upper Clutha line differential protection scheme - the 
preliminary design report referenced the implementation of line differential protection 
for the 66kV sub-transmission network as part of the Riverbank project. Following more 
detailed scoping, a number of small protection and communication changes are 
required at Cromwell GXP, Cromwell zone substation Wanaka zone substation, 
Maungawera Hill radio repeater site, and the Jolly Road radio repeater site. The most 
significant item of work is the replacement of the 311L relays at the Cromwell GXP auto-
transformers yard, and the installation of additional fibre in an existing duct. 

• Overhead Diversion of the Upper Clutha No. 2 66kV line - The Upper Clutha 66kV No.2 line 
travels from Lindis Crossing to the Wanaka zone substation. Crossing Riverbank Road it 
then travels across the site of the new Three Parks sub-division. The overhead line is 
intended to be diverted down Riverbank Road to the new Riverbank Road substation, 
and then up Ballantyne Road to the Wanaka Zone substation. The preliminary design 
intended for the diversion of the line to be completed as underground 66kV cable 
circuits. Following an overhead vs underground assessment conducted by AECOM, it 
was identified that substantial issues are associated with undergrounding the 66kV line 
down Riverbank Road. The key issue identified in the overhead vs underground 
assessment is the inability to protect the 66kV adequately from lightning. The earth 
resistivity is extremely high at the proposed location of the 66kV cable termination. 
Therefore the performance of the surge arrester to clamp the voltage is diminished. This 
is due to non-linearity in the voltage created across the metal oxide disks. Alternative 
shielding and earthing methods have been examined; however there is no suitable 
alternative or mitigation measure.  It is recommended that the circuit use overhead 
construction, noting that an overhead line already exists down this road. The proposed 
design involves the construction of a dual circuit 66kV overhead line down Riverbank 
Road, and an underground 66kV cable between the Riverbank and Wanaka substations.  
Associated with this work is the undergrounding of the 11kV and LV distribution down 
Riverbank Road and the intersection with Ballantyne Road, allowing the 66kV sub-
transmission to be safely brought into the new Riverbank Road substation site. The new 
overhead line will carry two 66kV circuits with one circuit operating at 33kV to supply the 
Camp Hill substation and the other circuit at 66kV to supply the Riverbank Road 66kV bus.  
The cost of constructing the line overhead will be less than the original undergrounding 
proposal, although for constructability and maintainability, the existing 11kV overhead 
line will be undergrounded and offset this saving. 

• Conversion of the Cardrona Zone Substation to 66kV - As part of this project, the 
Cardrona zone substation is now capable of being supplied at 66kV by the Riverbank 
Substation. The overhead line installed between Wanaka and Cardrona in 2009 was 
designed and insulated for operation at 66kV. The 5MVA power transformer at Cardrona 
was designed for operation at 33kV or 66kV. Therefore voltage conversion works can be 
completed with only minor changes to protection and configuration of the power 
transformer. To allow the 66kV lines to be diverted into the Riverbank Road substation, 
the 33kV arrangement that presently feeds towards Cardrona will need to be removed. 
Therefore the timing of the voltage conversion is intimately linked to the construction of 
the Riverbank substation. 
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7.10.1.6.2 Final Scope 

The Riverbank Road project will consist of the following key items; 

• Construction of a new 66kV outdoor separated bus consisting of seven 66kV circuit 
breakers and associated disconnectors. 

• Construction of a dual circuit 66kV overhead line for 1.2km down Riverbank Road. 

• Construction of a new 66kV underground cable circuit between the Riverbank substation 
and the Wanaka zone substation. 

• Diversion of the two existing Upper Clutha 66kV circuits from Cromwell to Wanaka into 
the new Riverbank Road substation and back out. 

• The movement of the Cardrona sub-transmission supply from the Wanaka substation to 
Riverbank Road; including reconfiguration of the Cardrona substation from 33kV to 66kV 

• Reconfiguration of the 33kV supply arrangement that feeds the Camp Hill Substation 

• The installation of a new 66kV CB, voltage transformers and associated protection panels 
at the Lindis Crossing zone substation. 

• Replacement of the 66kV line protection relays at the Cromwell GXP and minor 
communication link additions. 

• Alterations to the Upper Clutha Microwave link and implementation of a new line 
differential protection scheme for the Upper Clutha lines. 

The majority of the cost is associated with the construction of the new Riverbank Road substation; 
however significant work is required in making modifications to protection, communications and 
the configuration of primary plant at secondary sites. 

7.10.1.7 Arrowtown substation 
Arrowtown substation consists of two 5MVA transformers. A mobile substation parking bay is used 
to increase the firm capacity of this substation to 10MVA. The load is predicted to reach 10 MVA 
in 2024. The upgrade first proposed in the 2011 AMP - to install replacement transformers - is still 
considered viable, particularly as there is increasing risk that the mobile substation will not be 
available when required because it is backup for 11 sites. However, this work has now been 
delayed, based on the purchase of a spare 5MVA transformer to ensure the mobile substation 
does not get tied up for a long period of time if there is a transformer failure.   

Associated with the future proposed upgrade, is the installation of indoor 11 kV and supply the 
transformers from 33 kV circuit breakers rather than the fuses at present. The 33 kV switchgear 
configuration will be designed to accommodate a third 33 kV circuit as outlined in the Wakatipu 
Basin Ring proposal. 

7.10.1.8 Dalefield substation  
Load growth on this substation is strong and at current rates would exceed the substation 
capacity in 2020. There are a number of options to solve this issue including: 

• Transfer of load to other substations (Queenstown, Frankton, and/or Arrowtown); or 

• Upgrade the transformer capacity. 

It is likely that, initially, the load transfer option would be the most economic; however, an 
eventual upgrade of the transformer needs to be considered. Options to improve the conductor 
size and interconnection capacity also need to be considered. Further study of this area is 
required and is planned for the coming year. 
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7.10.1.9 Coronet Peak substation 
Coronet Peak substation normally only supplies the Coronet Peak ski field and a few other small 
customers. The ski field has a load approaching the rating of the transformer and they normally 
control this peak accurately; however, failure of their control equipment saw an increase in peak 
load in 2014 which was associated with a tripping of the substation on overcurrent. The 
transformer has since been upgraded and fans installed to allow the ski field to take up to 6 MVA  

Initially it was envisaged that Coronet Peak and Dalefield substations would provide back-up to 
each other (with the likely consequence that the ski-field would run on reduced load in a 
contingency). The load growth on both these substations now means that, for a winter-time 
contingency, almost no capacity would be available for the ski-field.  

To alleviate this constraint it is proposed to develop a parking bay for the mobile substation at a 
location that would provide back-up to both Dalefield and Coronet Peak substations. 

7.10.1.10 Proposed Jacks Point substation 
The timing of substation construction depends on residential uptake in this area which, until the 
recent past, has been relatively slow. The growth rate will be reviewed annually, with appropriate 
adjustments made to the assumptions for timing of the proposed substation.  The proposal, at 
this stage, is to install a 33/11 kV substation at Jacks Point that will be supplied from the 33 kV line 
to Wye Creek.  The substation will be designed to eventually accommodate two 10 MVA 
transformers.  A substation site exists and a 33 kV cable has been installed from the Wye Creek 
line to the site. 

A waste-water pipeline is proposed from Frankton towards Jacks Point. It is proposed to use the 
opportunity of the installation of this pipeline to install cable from Frankton to Jacks point for 
improving the security of supply to this area. The cable could be 11kV only, 33kV run at 11kV 
initially, or 11kV with ducts for future 33kV. A study needs to be conducted to determine which is 
preferred. One input into this study is the possibility of other load in the area and there is some 
uncertainty over this. If a cable was installed, this could delay the requirement for a substation 
at Jacks Point. However there is a possibility that rapid load growth in the area could occur, 
increasing the requirement for the Jacks Point substation.   

7.10.1.11 Carisbrook substation 
It is planned to move the Neville Street substation load to the South Dunedin GXP when the 
Neville Street substation and gas cables are replaced.  Part of the Neville St upgrade involves 
the establishment of Carisbrook substation, and is planned for commissioning in early 2018. 

7.10.1.12 Outram substation 
The 11kV bus at Outram was installed in 1961 and is of an unreliable type that we have replaced 
elsewhere on the network. The two 33/11kV transformers were manufactured in 1952 and are 
also at the end of their economic life. The 33kV circuit breakers are of a type that has been found 
to be unreliable, and which we are replacing elsewhere on the network. The building and fence 
are also in poor condition and need replacing. 

The Outram zone substation load, in normal network configuration, sees a peak demand of 
3MVA. Under contingency events, it is considered acceptable to cyclically overload a single 
3MVA power transformer to 3.6MVA.  With the failure of the T2 transformer at Outram, it is 
presently not possible to pick up load from the surrounding zone substation during all periods of 
the year. Network planning has specified that a single 7.5MVA power transformer be installed at 
the Outram zone substation. A single 7.5MVA power transformer is the standard size for a larger 
rural zone substations, as the capacity can be covered by the installation of the 5MVA mobile 
substation, in concert with offloading to adjacent zone substations. The Outram zone substation 
offers support to the Mosgiel, East Taieri and Berwick zone substations. There is potential, in the 
future, with the eventual conversion of the Berwick area to 11kV, that the Berwick substation 
could be removed and the load supplied by Outram. 
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The alternative options evaluated, and the basis for preferring replacement at the existing site, 
is summarised below: 

• Further deferral – deferral of this project is not expected to impact ability to meet the 
peak demand as load growth remains low. However, the risk of losing the remaining 
aged 3MVA power transformer is seen as a high risk that will place stress on the 
surrounding network to cater for the loss of the Outram Zone substation. 

• Removal of the Outram zone substation and investment in 11kV network interties – this 
option places more reliance on the Mosgiel and Berwick zone substations, and would 
involve new line builds. There would be a reduction in reliability and flexibility of the 
network. If a zone substation was to be removed from the area, the Berwick zone 
substation would be preferred given its small capacity, and its remote location on the 
fringe of the network. 

• Rebuild of the substation with two power transformers – the Outram zone substation 
presently supplies 938 consumers. Installing N-1 transformer capacity at a rebuilt Outram 
zone substation is at odds with the network planning decisions around utilising the mobile 
substation for low probability transformer failure events. Therefore a single transformer 
would be preferred in a rebuild situation. For substations catering to load below 5MVA, a 
single power transformer the accepted solution. 

It was concluded that long term retention of a zone substation at Outram is appropriate for 
network reliability and security. However, the installation of dual power transformers is not 
required, where the use of the 5MVA mobile substation will adequately address the low 
probability risk of a power transformer failure. 

7.10.1.13 Smith Street substation 

Load was transferred from Smith Street to South City in 2005, to keep the demand on Smith Street 
below its firm rating, which is determined by the capacity of the incoming circuit breakers.  Smith 
Street load is no longer expected to exceed its firm load within the planning period. It is proposed 
that Smith Street be upgraded to 24 MVA transformers and the HV switchgear be replaced prior 
to the winter of 2022.  The existing transformers and switchgear that was purchased in 1957 will 
be 65 years old by then, and replacement is likely to be justified on reliability grounds.  It is 
proposed to replace the 33 kV gas-pressure cables supplying Smith Street at the same time. 

7.10.1.14 Willowbank substation 

The Willowbank substation was constructed in 1963. The 6.6kV switchgear is the same model as 
that at Andersons bay and showing the same poor insulation test readings.  It is planned to 
rebuild this substation in 2023; however, ongoing monitoring of the switchboard is required and 
may dictate an earlier replacement if condition worsens.  

7.10.1.15 Green Island substation 

Green Island substation was constructed in 1957. It is planned to rebuild this substation in 2023, 
by which time it is expected the existing equipment will be at the end of its economic life. This 
substation is on the boundary of the 6.6kV and 11kV networks, and it may be warranted to 
convert the area to 11kV at the time of replacing this substation. 

7.10.1.16 Halfway Bush substation 

Halfway Bush substation was shifted in 1981, with the original 6.6kV switchboard and transformers 
reused. The transformers were replaced in 2014, and the (1955) 6.6kV switchboard is planned for 
replacement in 2022, by which time it will be 67 years old and beyond its economic life. 
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7.10.1.17 Port Chalmers substation 

The transformers at Port Chalmers were purchased in 1953. It is not expected that the firm rating 
of these 7.5MVA units will be exceeded in the planning period, but Port Otago has indicated 
that it may consider upgrades that would see a step jump in load above the rating of these 
transformers. Even if the load does not increase, it is planned to replace these transformers in 
2022 by which time they will be 67 years old and beyond their economic life. 

7.10.1.18 East Taieri substation 
The East Taieri substation is planned for replacement near the end of the planning period. While 
there are no particular concerns over the condition of the equipment at this substation currently, 
it will be near the end of its economic life at the end of the planning period. Future condition 
monitoring may show that a greater or lesser priority is required for this replacement. 

7.10.1.19 Andersons Bay substation 

The Andersons Bay substation was constructed in 1961. The 6.6kV switchgear has been suspect 
for some time, as it returns poor insulation test results.  Regular testing seems to show that this is 
stable, and is not deteriorating further. Although this substation is now not expected to exceed 
its firm capacity during the planning period, it is proposed to rebuild this substation in 2019-20, by 
which time the equipment will be 58 years old and at end of its economic life. 

7.10.1.20 Corstorphine Substation 
Corstorphine substation was constructed in 1973.  By the end of the planning period, the 
equipment in this substation will be 53 years old (including the 33kV oil cables). This substation 
has the longest oil cables in the network, and therefore the most expensive to replace. It is 
expected that it will be practical and more economical to feed this substation at 11kV from an 
upgraded Green Island substation.  Therefore, it is likely that Corstorphine will be downgraded to 
a pair of 11/6.6kV auto transformers, along with small 11kV and 6.6kV busses. However, if growth 
rates change then this idea will have to be reviewed. 

7.10.1.21 South City Substation 
South City substation was originally constructed in 1971with three 9/18MVA transformers, to give 
an N-1 capacity of 36MVA. However, the load on this substation did not grow as expected, and 
one transformer was shifted to North East Valley substation when this was constructed in 1991. 
There is still negligible load growth on this substation.  If a large increase in load occurred at South 
City, then it would be viable to re-install a third transformer here. While there are no particular 
concerns over the condition of the equipment at this substation currently, it will be near the end 
of its economic life at the end of the planning period. 

7.10.2 Zone Substation Switchgear and other equipment 

Switchgear associated with major substation projects is discussed below.   

7.10.2.1 Alexandra Substation 
The Alexandra 11kV switchboard is an unusual design with indoor style circuit breakers installed 
in an outdoor metal enclosure. The bus coupler is an air break switch installed in this metal box 
also. An inspection of this switchgear in 2014 showed a serious hazard of pinex, which lines the 
metal box, over the busbar coming loose and in danger of falling onto the bus. This was rectified 
by installing Perspex covers to hold the lining in place. At the same time, arc-flash sensors were 
installed, and a project is underway to install new protection relays that make use of these 
sensors. It is believed these remedial actions have significantly removed the hazards around this 
bus, and it is now planned not to replace the bus until 2022.  
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7.10.2.2 Queenstown Substation 
The Queenstown 11kV bus is has indoor circuit breakers mounted in an outdoor metal enclosure, 
but of a significantly different design to Alexandra, with the 11kV bus mounted above and 
outside the enclosure. In 2013, a fault on one of the 11kV incomer circuit breakers destroyed this 
and several of the feeder circuit breakers next to it. In order to replace these, a new indoor bus 
was installed, replacing half of the bus only. The other half of the bus was left outdoors, but was 
inspected to see if there were any impending issues. None were found, but it is still planned to 
replace the rest of these outdoor circuit breakers with indoor circuit breakers in 2017/18.  

7.10.2.3 Relays 
Older transformers are fitted with Buchholz and temperature relays containing mercury switches.  
These switches are prone to causing false trippings of transformers during earthquakes. An 
allowance has been made to progressively upgrade these relays, in both Central Otago and 
Dunedin, to units designed to withstand earthquakes. 

Some substations with relatively modern switchgear could benefit from a refurbishment program 
to replace old electromechanical relays with electronic relays. This should be considered for 
substations with electromechanical relays that are not planned to be upgraded in the planning 
period. This includes St Kilda, South City, and East Taieri Substations. The benefits of modern 
protection relays include increased setting flexibility to allow better detection of faults, and the 
ability to record fault data to analyse faults in greater detail. 

7.10.2.4 Installation of 33 kV Circuit Breakers  
Several zone substation transformers in Central Otago are only protected by 33 kV HV fuses.  If a 
transformer protected by HV fuses has a fault, then there is a high probability that the damage 
to the transformer will be extensive, to the extent that the transformer will be uneconomic to 
repair. If a transformer has both HV and LV circuit breakers, the Buchholz relay can clear faults 
quickly to limit winding damage.  The Roxburgh T1 Transformer had to be scrapped after a fault, 
in November 2011 that was cleared slowly by fuses. There is a proposed upgrade programme 
for fuse protected transformers. 

7.10.2.5 Neutral Earthing Resistors 
The installation of Neutral Earthing Resistors (NERs) in zone substations would reduce the current 
occurring due to earth faults. This reduces some hazards from these faults, and allows cables 
with smaller screens to be installed on the network, delivering a cost saving. It is proposed to 
install NERs in larger zone substations as part of future upgrades. At a later stage, we may also 
consider fitting NERs to substations we are not upgrading. 

7.10.3 Subtransmission Proposals 

The following sections, which are summarised in Table 7-12, outline the subtransmission projects 
considered to warrant investment or investigation over the 10 year planning period. 

7.10.3.1 Clyde - Alexandra 

The Clyde to Alexandra lines have Dog conductor that provide a summer/winter n-1 capacity 
of 15/21 MVA, which is adequate for demands expected within the planning period. Possible 
alterations to these circuits include the addition of a second Fraser generation station, and the 
addition of a new Dairy Creek substation. However the details, likelihood and timing of these 
projects is uncertain. 

An upgrade of the Clyde-Alexandra 33kV protection equipment (in conjunction with the Fraser 
Generator) is planned. It is expected that the new protection will use line differential relays with 
the required communication between sites provided by UHF or low frequency microwave links. 
This work is planned for 2018-19 (see DR204). 
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7.10.3.2 Alexandra - Omakau 

A single 33kV line feeds the Omakau area from the Alexandra substation. The steady load growth 
in the Omakau area has meant that this line is becoming increasingly important, and causes 
significant SAIDI impact when out of service for maintenance or faults.  Construction of a second 
33kV line to Omakau would be expensive, but may become warranted in future. It is proposed 
to study the options, alternatives, costs, and benefits of this project over the next few years.  It is 
likely that a progressive build of this line would be practical, as there are a number of difficulties 
with maintaining parts of the existing line, near the Alexandra end, due to 11kV under-build. 

7.10.3.3 Upper Clutha 66 kV 

The Upper Clutha 66kV network is within the Cromwell GXP area.  The n-1 capacity of the existing 
Upper Clutha 66kV network has the following constraints: 

• ability to maintain 11kV target volts in the Wanaka area; 
• rating of Cromwell 33/66kV auto transformers; 

• rating of the 66kV Dog conductor; and 

• firm 33kV capacity at the Cromwell GXP. 

Works that will reduce these constraints are: 
• installation of a 66kV bus at Riverbank Road, that enables the Wanaka transformers to 

operate in parallel when one 66 kV line is out of service, which reduces volt drop; 
• upgrading the auto-transformers at Cromwell and/or installation of a 66kV bus at 

Cromwell to prevent overloading an auto-transformer when one line is out of service; 
• installation of a 66kV bus at Queensberry, which will reduce the volt drop when one line 

section is out of service; and 
• upgrading the conductor on the Cromwell to Queensberry 66kV lines. 

In the longer term, it is proposed to install an additional line from Queensberry to Lake Hawea. 
Alternatively, this line could connect to the new Lindis Crossing and Camp Hill substations instead.  
Progress toward this configuration will depend on load growth and the installation of generation 
at Lake Hawea (a project proposed by Contact Energy).    

A further option for the upgrade of the supply from Cromwell to Wanaka is to build a line from 
the Roaring Meg power station to Cardrona. This is a relatively short distance, but over some 
difficult terrain.  If this line was constructed, it would give N-1 security to Roaring Meg and 
Cardrona.  This would allow the Roaring Meg to Cromwell line to be maintained or upgraded 
without an outage. The line could be operated at 33kV or 66kV by installing an auto-transformer 
at either Roaring Meg or Cardrona. Full upgrade of the entire circuit to 66kV would also require 
the Cromwell to Roaring Meg line to be upgraded to 66kV. 

As a consequence of increased summer irrigation demand, the two lines from Cromwell to 
Queensberry are becoming constrained.  The thermal rating of these lines is significantly lower in 
summer than in winter, therefore this is becoming an issue even though the winter peak load is 
larger. Upgrading the conductor on these lines will also benefit winter loading issues by reducing 
the losses and volt-drop. Many of the poles and cross-arms in these lines are due for 
replacement. When replacing, we ensure that the new equipment is suitable to hold a larger 
conductor.  Some funding has been allocated to allow gradual upgrade of this conductor. 

7.10.3.4 Wakatipu Basin 33kV ring  
The Wakatipu Basin 33kV ring (see Figure 7-32 Wakatipu Basin 33 kV Ring) supplies the Dalefield, 
Arrowtown, Coronet Peak and Remarkables substations, and is run open at Arrowtown. The ring 
consists of Ferret and Mink conductor and short sections of cable. To improve the n-1 capacity 
of the ring either requires upgrading of the existing line conductors and cables, or the 
introduction of a third circuit into the area. 
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Although the peak demand on this ring is above its N-1 capacity, the constraint is the rating of 
the Ferret overhead conductor.  Peak demands are occurring in very cold temperatures which 
allows this conductor to be safely run at loads well above normal rating.  As loads increase it 
would be appropriate to reassess/resag the section of Ferret conductor from Frankton GXP to 
Dalefield to increase its maximum temperature rating to 750C.   

In the future, it is proposed to obtain a new 33 kV feeder from Transpower, at the Frankton GXP.  
This feeder will also serve the Jacks Point substation when it is commissioned.  It is proposed to 
install this feeder, and a 33kV cable along the state highway to the Shotover River, in 2021/22 - 
see Figure 7-33 

 
FIGURE 7-32 WAKATIPU BASIN 33 KV RING 

 

 
FIGURE 7-33 NEW FRANKTON GXP 33KV FEEDER 
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7.10.3.5 Glenorchy 
Development Report DR132 (project 4182) outlines the upgrade options and recommends: 

• installing a diesel generator at Glenorchy; and 
• extending the 11 kV distribution from Fernhill to supply the Closeburn area. 

Installing a diesel generator at Glenorchy to provide a standby supply for line faults is viable and 
economic. Extending the 11kV distribution from Fernhill to Glenorchy is almost complete.  

Land purchase negotiations for the Glenorchy generator and possible future substation site are 
also in progress. In the longer term, conversion to 33kV is likely to be required, but with the 11kV 
distribution line extension, a substation at Closeburn will no longer be required. 

In the Glenorchy area, there has been a significant installation of distributed solar generation 
plus a micro hydro installation. This, in conjunction with the Pioneer Oxburn 400kW hydro station, 
means that there is significant local generation and rather than designing the network to be able 
to supply all load (without support from generation) we could look at alternative measures 
making use of this generation, in conjunction with the proposed diesel generator, consumer 
owned batteries, and possibly future Aurora Energy batteries. The area could become a test-
bed for this kind of equipment.  Further consideration of what is required, what is possible, how it 
would be signalled and controlled, and who would pay and who would benefit, is required.  

 
TABLE 7-12 CORE SUBTRANSMISSION PROJECTS 

Location Project Details Project 
No 

Estimated in 
this  Plan 

$000 

FY 
Completion 

Halfway Bush  33kV cable replacement 6267   450 2019 

Smith Street 33kV cable replacement 3471 3,500 2019 

Ward Street 33kV cable replacement 3469 4,200 2019 

Willowbank 33kV cable replacement 3470 4,400 2020 

Kaikorai 33kV cable replacement 3171 3,200 2021 

Waipori  Rebuild Subtransmission Overhead 
lines (A,B and C lines) 

7898 13,500 2022 

Glenorchy Underbuild Fernhill to Closeburn and 
install generator at Glenorchy 

4182   3,050 2024 

Mosgiel- Eat Taieri Oil Cable Replacement 7729 3,400 2024 

South City Oil Cable Replacement 7728 3,400 2026 

St Kilda Oil Cable Replacement 7730 3,400 2027 

7.10.3.6 Gas-pressure Cables 

Many of the 33kV cables from the Halfway Bush GXP are insulated by paper that is pressurized 
by nitrogen gas. These cables are very old and have solid metal screens (either aluminium or 
lead) to retain the gas. Those with lead screens have bronze tapes to reinforce the lead against 
the pressure of the gas. These cables are now at the end of their economic life, as the bronze 
tapes are corroding and failing. The failure of these tapes allows the lead to expand and fail. 
The aluminium screened cables are also now very old and have had some gas leaks, especially 
at joints. Gas leaks are difficult to locate and expense to repair. A gas leak repair requires the 
cable to be out of service for several days, and then re-pressurised.  

In executing a replacement, the Smith Street and Ward Street cables could conceivably follow 
the same route. In order to reduce civil work costs, it is planned to install these cables in the same 
trench by installing ducts for the Ward Street cables at the same time as installing the Smith street 
cables. This creates the small risk that a major land movement event could affect both 
substations.   
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To alleviate this risk, it is proposed that the trench from Smith Street to Ward Street be run past 
North City substation and tie cables installed from North City to both Smith Street and Ward 
Street. While this will require some additional 33kV switchgear, the saving in civil costs and 
increased network flexibility more than compensates. 

7.10.3.7 PILC Cables 

Older 33kV cables from the Halfway Bush GXP were insulated with oil impregnated paper. Unlike 
more modern paper insulated cables, the oil in these cables can migrate and, in steep areas, 
the paper can dry out over time and fail.  We have had a number of failures of the Kaikorai 
Valley cables due to this effect.  

The cable replacement plan for the Halfway Bush GXP cables is shown in Table 7-13 below. 
 
TABLE 7-13 HALFWAY BUSH 33KV CABLES 

Cable Type Installed FY 
Complete Notes 

Neville Street Gas – Bronze 
Tapes 

1961 2018 In conjunction with substation rebuild – 
new substation to be fed from SDN 

Willowbank Gas – Bronze 
Tapes 

1963 2020  

Halfway Bush PILC 1955 2019 In conjunction with GXP upgrade 

Kaikorai Valley PILC 1950 2021  

Smith Street Gas – Bronze 
Tapes 

1959 2019 In conjunction with Substation Rebuild 

Ward Street Gas  - AL Sheath 1967 2019  

Port Chalmers  PILC 1973 2018 Short length from GXP to overhead 
lines. 

7.10.3.8 South Dunedin Oil Cables 

The 33kV cables from the South Dunedin GXP are predominantly pressurised oil cables. This 
avoids the problem of oil draining on steep sections but, again, requires strength tapes within the 
cable to reinforce the lead. These cables are much younger than the Halfway Bush cables; 
however, some oil leaks have been very difficult to locate. It is expected to begin a replacement 
programme for these cables after the Halfway Bush GXP gas cables have been replaced. 
Exactly which cable is replaced first will depend on reliability over the next few years; however, 
it is expected that North City will be the first priority. The Corstorphine cables are the longest, and 
it may be that an alternative to replacing these is to instead feed the Corstorphine substation 
with 11kV from Green Island. Table 7-14 South Dunedin 33kV Cables. 

 
Cable to- Type Installed Notes 

Andersons Bay XLPE 2014 Replaced poor condition gas cable 

St Kilda Oil 1980  

North City Oil 1976  

South City Oil 1972 3 cables installed (1 unused) 

Corstorphine Oil 1973  

Mosgiel-East 
Taieri Oil 1976  
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7.10.4 Distribution Projects 

7.10.4.1 Conversion of 6.6 kV Feeders to 11 kV  
Aurora Energy has extensive 6.6 kV distribution in the Dunedin area and small a amount in the 
Clyde-Earnscleugh area. 6.6 kV is an obsolete distribution voltage and all modern HV distribution 
equipment has a minimum rating of 11 kV.  A circuit operating at 11 kV can deliver 1.67 times 
the power it can deliver at 6.6 kV.  If a circuit is voltage constrained it can deliver 2.7 times the 
maximum 6.6 kV power if operated at 11 kV. 

Aurora Energy has adopted a long-term strategy of converting its entire 6.6kV network to 11 kV.  
This could take 25 to 40 years to complete. This requires new distribution transformers installed on 
the Aurora Energy 6.6kV network be dual ratio units.   

Conversion of the Clyde-Earnscleugh area is expected to become economic in association with 
load growth in the area due to increased irrigation and dairy farming activity. Full conversion of 
Clyde-Earnscleugh is expected to be staged over several years to keep costs relatively low and 
take advantage of opportunities as customer driven developments occur. However, there are 
some proposed large developments that could accelerate the need for this. As a precursor to 
this conversion, it is planned to extend some 11kV feeders from the Alexandra substation to the 
ends of the 6.6kV Clyde-Earnscleugh feeders, so that conversion of these feeders can be 
completed with minimal disruption and future load transfer points exist. Also conversion of small 
areas is planned by shifting existing open points; this includes the McPherson Road area and 
Airport Road area.  
Conversion of small areas of the Dunedin network to 11kV is also considered justified to allow the 
removal of 6.6/11kV autotransformers and improve earth fault detection. It is proposed to upgrade 
the Weir road – Cape Saunders line, in conjunction with a significant rebuild project, to improve the 
reliability of this line. Future areas to consider upgrading are; 

• Berwick (likely to be in several stages); 

• Saddle Hill; 

• The Otago Peninsula; 

• Ravensbourne to Sawyers Bay; and 

• Waldronville to Ocean View 

  
TABLE 7-15 KEY DISTRIBUTION PROJECTS 

Location Project Details Project 
No 

Estimated in this plan 
$000 

FY 
Completion 

Dunedin  Cast Iron Pothead Removal 4899 5,000 2024 

Dunedin Underground Link Box upgrades  2622 5,900 2027 

Cromwell Install new HV feeder to Leitrum St 3428   800 2022 

Dunedin 6.6/11kV Overhead Conductor Renewal 6288 18,240 2027 

Central 6.6/11kV Overhead Conductor Renewal 6289 13,800 2027 

7.10.4.2 Frankton Flats Works  
The high growth in Frankton – Lake Hayes – Jacks Point is increasing the demand for power supply 
in these regions. Recent new expansion of the region includes subdivisions, industrial parks, and 
commercial hubs. Subsequently, the need for better infrastructure and utilities such as schools, 
roads, and communication facilities is realised.  
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Similarly, the power distribution network of the region is undergoing significant upgrades to meet 
the new demands. Seven 11kV cabling projects have been identified around Lake Wakatipu: 
  

1. New Kawarau Falls bridge  
2. Shotover bridge upgrade 
3. Frankton Road to BP roundabout power line undergrounding 
4. The Eastern Access Road formation  
5. Lake Hayes cable installation  
6. The Remarkables ski Field alternate supply  
7. McDonalds moving works 

 
  

 
FIGURE 7-34 SEVEN IDENTIFIED PROJECTS IN FRANKTON FLATS 

 

TABLE 7-16 FRANKTON FLATS PROJECTS 

# Project Details 
Estimated in this plan 

$000 
FY 

Completion 

1 New Kawarau Falls Bridge (SH6)  300 2018 
2 Shotover Bridge upgrade (SH6)  200 2018 
3 Frankton Road to BP roundabout power line 

undergrounding (SH6)  
300 2018 

4 The Eastern Access Road formation  500 2018 
5 Lake Hayes cable installation  300 2018 
6 The Remarkables Ski Field alternate supply  150 2018 
7 McDonald moving works (SH6)  15 2018 
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8 FINANCIALS 
8.1 Financial Forecasts 
Our financial forecasts are based on network operating and capital expenditure programmes 
and projects detailed in the lifecycle and network development sections of this plan. All figures 
in this section are in ‘constant’ dollar terms, and all capital projects are inclusive of contingency. 

The total expenditure proposed over the 10 year planning period is expected to rise significant 
by $303.5M compared to the 2016 AMP ($720.6M compared to $417.0M –see Table 8-1).  

 
 
TABLE 8-1 ASSET MANAGEMENT 10 YEAR PLAN COMPARATIVE 

Plan  2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total  
AMP 2016-26 57.7 58.3 46.2 47.3 45.4 35.9 35.4 34.3 29.2 27.4 

 
417.0 

AMP 2017-27 
 

78.3 84.0 77.0 77.8 76.0 67.7 68.6 63.6 62.4 65.0 720.6 

Difference -57.7 20.0 37.9 29.7 32.4 40.0 32.4 34.3 34.5 35.0 65.0 303.5 

FIGURE 8-1 ASSET MANAGEMENT PLAN 10 YEAR EXPENDITURE PROFILE COMPARATIVE 
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8.1.1 Capital expenditure 

Capital expenditure is forecast to rise by $246.1M to $528.7M, compared to the 10 year forecast 
presented in the 2016 AMP Update (see Table 8-2).  
 
 
TABLE 8-2 CAPITAL EXPENDITURE 10 YEAR PLAN COMPARATIVE 

Plan  2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total 
AMP 2016-26 43.1 44.4 32.7 34.2 32.0 22.7 22.0 21.1 16.0 14.4 

 
282.7 

AMP 2017-27 
 

59.1 63.6 56.5 57.5 55.8 48.7 50.6 45.6 44 47 528.7 

Difference -43.1 14.7 30.9 22.4 25.6 33.0 26.7 29.5 29.6 29.8 47.0 246.1 

 

 
FIGURE 8-2 CAPITAL EXPENDITURE 10 YEAR PROFILE COMPARATIVE 
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TABLE 8-3 sets out all key capital variances. 
 
TABLE 8-3 DIFFERENCES IN CAPITAL EXPENDITURE TO AMP 2018-2026 (9 YEAR COMPARISON) 

Program Difference 
$m 

Pole Replacement  80.1  
Ground Mounted Distribution Switchgear  13.7  
Renewal of Ground Mount Dist TX Dunedin  15.7  
Waipori A, B ,C Line Upgrade  13.8  
6.6/11kV Overhead Conductor Renewal   24.4  
LV Overhead Conductor Renewal in Dunedin  7.1  
Ground Mounting of Pole-Mounted Dist TX > 200KVA Dunedin  5.3  
33/66kV Overhead Conductor Renewal in Central  4.7  
Rebuild South City Substation (Priority and timing to Confirm)  4.6  
Upgrade Dalefield Substation  4.5  
CastIron Pothead replacement  3.6  
MG-ET Oil cable replacement  3.4  
Upgrade Glenorchy supply  to 33 kV - land acquisition/designation & construction  3.2  
Critical Distribution Spares  2.8  
Replace South City Oil Cables  2.7  
Oil Cable Replacement  2.7  
New Treble Cone Substation design and Build  2.6  
Rebuild Corstorphine Substation (Priority and timing to Confirm)  2.5  
Riverbank Road 66kV switching and substation site  2.4  
Rebuild Treble Cone line as 33/11kV  2.2  
Underground Link Box upgrades (Dunedin)  2.2  
LV Overhead Conductor Renewal in Central  2.1  
Carisbrook 33kV Cables  2.1  
Extend New Frankton Feeder to Coronet Peak  2.1  
Second 33kV line to Omakau  2.0  
Carisbrook zone substation  1.9  
Replacement of 33kV Air Break Switches Dunedin  1.9  
Queenstown 33kV CB replacement  1.9  
Install 24 MVA transformers and new switchgear at Arrowtown Zone Sub.  1.8  
33/66kV Overhead Conductor Renewal in Dunedin  1.7  
SCADA/ADMS equipment replacement  1.5  
New Omakau substation  1.5  
New Jacks Point zone substation  1.4  
C1147 DUD - Central Link  1.4  
Port Chalmers to Peninsular Harbour Crossing  1.3  
Install two new 24 MVA transformers at Cromwell substation  1.0  
Additional 11kV Feeders out of Arrowtown Substation  1.0  
Ground Mounting of Pole-Mounted Dist TX > 200KVA Central  0.9  
Replacement of 33kV Air Break Switches Central  0.9  
Queenstown ZS switchboard replacement  0.9  
Critical Sub-transmission Spares  0.8  
Other  (0.3) 
Total  234.0  
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With many of Aurora Energy’s assets either well into the second half of their design life or 
approaching the end of their economic life, additional provision for renewal expenditure has 
been made across a number of asset classes, which we will look to refine through consideration 
of condition and asset health.  

8.1.1.1 Capital Expenditure by Driver 
The drivers of capital expenditure within the Dunedin and Central Otago sub-networks are 
materially different.  In Dunedin the capital plan is driven by replacement and renewals while, in 
contrast, the Central Otago network is driven by high levels of both irrigation demand and new 
connection growth, and moderate renewal requirements.    

 
TABLE 8-4 CAPITAL EXPENDITURE BY DRIVER 

Driver 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total 

Asset replacement and 
renewal 

 38.9   39.5   32.1   36.0   37.9   34.6   34.1   30.4   29.7   33.4   346.6  

System growth  8.3   11.4   14.4   12.6   8.7   5.2   7.7   6.1   3.2   3.4   80.9  

Consumer connection  6.7   6.2   5.6   5.5   5.5   5.5   5.5   5.5   5.5   5.5   56.9  

Rel, Safety and Env: 
Other 

 1.9   2.4   2.6   2.6   2.8   2.8   2.7   2.7   2.7   3.0   26.3  

Rel, Safety and Env: 
Quality of supply 

 2.2   3.6   1.8   0.8   0.9   0.6   0.5   0.9   3.1   1.5   15.9  

Asset relocations  1.0   0.5   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   2.2  

Total  59.1   63.6   56.5   57.5   55.8   48.7   50.6   45.6   44.3   47.0   528.7  
 

 
 

FIGURE 8-3 DUNEDIN CAPITAL EXPENDITURE PROFILE BY DRIVER 
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FIGURE 8-4 CERNTRAL CAPITAL EXPENDITURE PROFILE BY DRIVER 

 

8.1.1.2 Capital by asset class (RY $M) 
 
TABLE 8-5 summarises 10-year capital expenditure by major asset class, with more detailed 
breakdowns presented in subsequent sections. 
 
TABLE 8-5 CAPITAL EXPENDITURE BY ASSET CLASS 

Asset Class 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total 
Distribution and LV lines  26.0   24.8   24.0   24.1   22.4   23.1   23.6   22.6   22.2   24.6   237.3  
Zone substations  13.9   16.6   14.7   11.7   12.2   9.9   10.6   7.8   4.2   6.1   107.8  
Subtransmission  5.1   10.2   7.8   11.4   10.7   5.1   6.1   5.3   7.6   6.2   75.4  
Distribution substations and 
transformers 

 3.5   4.3   4.9   5.1   5.1   5.2   5.1   5.5   5.9   5.9   50.4  

Distribution switchgear  3.0   3.6   3.7   4.1   3.9   3.7   3.6   3.6   3.6   3.6   36.4  
Other network assets  6.3   2.9   0.6   0.6   0.4   0.6   0.9   0.3   0.1   0.1   12.8  
Distribution and LV cables  1.2   1.1   0.8   0.6   1.0   1.1   0.8   0.6   0.6   0.6   8.6  
Grand Total  59.1   63.6   56.5   57.5   55.8   48.7   50.6   45.6   44.3   47.0   528.7  

8.1.1.3 Major Zone Substation Expenditure (RY $M) 
The inclusion of Dunedin substation renewals (Corstorphine $5M, South City $4.6M, East Taieri 
$2.9M) dominate changes to the zone substation programme.  In Central Otago, growth related 
upgrades to Dalefield ($4.5M), deferred Riverbank Road expenditure ($2.4M) and a new zone 
substation build at Treble Cone ($2.6M) also contribute the changes to the zone substation 
programme, which has increased by $28.0M based on the 9 year comparative with our previous 
plan. 
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TABLE 8-6 MAJOR ZONESUBSTATION CAPITAL EXPENDITURE PROJECTS 

Zone Substation 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total 
Upgrade Smith St Substation  0.1   0.4   3.2   4.1   1.0   -     -     -     -     -     8.7  
Carisbrook zone substation  6.0   2.1   0.1   -     -     -     -     -     -     -     8.1  
Arrowtown transformers and 
switchgear 

 0.2   0.4   2.4   3.0   0.8   -     -     -     -     -     6.8  

Upgrade Andersons Bay 
substation.  

 0.3   2.4   2.8   0.7   -     -     -     -     -     -     6.1  

Riverbank Road 66kV 
switching and substation site 

 4.7   1.3   -     -     -     -     -     -     -     -     6.0  

Green Island substation 
rebuild 

 -     -     -     0.1   0.4   2.0   2.5   0.6   -     -     5.6  

Willowbank substation 
rebuild 

 -     0.1   0.3   1.0   2.9   0.9   -     -     -     -     5.2  

Rebuild Corstorphine 
Substation  

 -     -     -     -     -     -     0.1   0.4   2.0   2.5   5.0  

Rebuild South City Substation   -     -     -     -     -     0.1   0.4   3.1   1.0   -     4.6  
Upgrade Dalefield 
Substation 

 -     -     -     -     0.1   0.3   3.1   1.0   -     -     4.5  

Upgrade Clyde-Earnscluegh 
Zone substation 

 -     -     0.1   0.3   3.1   1.0   -     -     -     -     4.5  

New Jacks Point zone 
substation 

 -     -     -     -     0.1   0.3   1.6   2.0   0.5   -     4.4  

two new 24 MVA 
transformers at Cromwell 
substation 

 0.2   2.3   1.5   0.3   -     -     -     -     -     -     4.3  

Upgrade Outram Zone 
Substation 

 0.5   2.6   0.8   -     -     -     -     -     -     -     3.9  

New Omakau substation  0.1   1.2   0.5   1.2   0.4   -     -     -     -     -     3.3  
Rebuild East Taieri Substation   -     -     -     -     -     -     -     0.1   0.4   2.4   2.9  
New Treble Cone Substation 
design and Build 

 -     0.0   1.9   0.6   -     -     -     -     -     -     2.6  

Install 24 MVA 66/11kV 
transformer and 11kV 
switchgear at Riverbank Rd 
substation. 

 -     -     -     -     0.2   1.8   0.6   -     -     -     2.5  

Mosgiel ZS transformer 
replacement 

 -     -     -     -     0.1   0.2   1.6   0.5   -     -     2.4  

HWB ZS switchgear 
replacement 

 -     -     0.1   0.2   1.6   0.5   -     -     -     -     2.4  

Port Chalmers ZS Transformer 
replacement 

 -     -     -     0.1   0.2   1.6   0.5   -     -     -     2.4  

Queenstown ZS switchboard 
replacement 

 0.3   1.6   0.5   -     -     -     -     -     -     -     2.3  

Queenstown 33kV CB 
replacement 

 -     -     0.1   0.2   1.2   0.4   -     -     -     -     1.9  

Alexandra ZS switchboard 
replacement 

 -     -     -     0.0   0.2   1.0   0.3   -     -     -     1.6  

New 66kV Switching Station 
at Queensberry 

 -     -     -     -     -     -     -     0.1   0.3   1.2   1.5  

New 5MVA Transformer  0.6   0.2   -     -     -     -     -     -     -     -     0.8  
Other  0.5   0.8   0.2   -     -     -     -     -     -     -     1.5  
Total  13.4   15.3   14.3   11.7   12.2   9.9   10.6   7.8   4.2   6.1   105.5  
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8.1.1.4 Fire, Security and Seismic Projects (RY$M) 
There have been no material changes to our fire and security programme; however some 
seismic expenditure ($1.3M) has been deferred from 2018 into 2019. 

In addition to the building and equipment strengthening program, Aurora Energy has 
commissioned a geotechnical investigation into 4 sites (Ward Street, South City, North City and 
St Kilda) to quantify the risk of liquefaction. No allowance has been made in the plan for 
remediation of risks associated with liquefaction, although this will be reviewed once the 
investigation is complete.    

Description 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total 

Seismic Works  0.2   1.0   0.3  
      

  1.6  

Fire, security, earthquake 
and asbestos upgrades 

 0.3   0.3   0.1  
      

  0.7  

Total  0.5   1.3   0.4  
      

  2.3  

8.1.1.5 Major Subtransmission Projects (RY $M) 
Subtransmission expenditure has increased by $45.0M based on the 9 year comparative with our 
previous AMP. The increase is primarily driven by expected acceleration of overhead conductor 
renewals ($6.4M), a rebuild of the Waipori Line (13.8M), the replacement of 4 oil-filled cables 
(East Taieri to Mosgiel, South City, St Kilda and 1 other to be determined based on condition 
$9.0M) and growth / reliability related conductor programs: 

• strengthened power supply to Glenorchy ($3.2M); 

• rebuild Treble Cone line as 33/11kV ($2.2M): 

• installing a second line to Omakau ($2.0M);  

• upgrading sections of the 66kV between Cromwell – Queensberry ($2.4M);  

• extend the new Frankton Feeder to Coronet Peak ($2.1M); and 

• replacing the Port Chalmers Harbour crossing line ($1.3M) 

An allowance has also been made for subtransmission critical spares of $0.8M.  
 
TABLE 8-7 MAJOR CAPITAL. EXPENDITURE SUBTRANSMISSION PROJECTS 

Description 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total 

Waipori A, B ,C Line 
Upgrade 

 0.2   0.1   0.2   5.0   6.6   1.7   -     -     -     -     13.8  

33/66kV Overhead 
Conductor Renewal in 
Central 

 0.0   0.4   0.6   1.0   1.1   1.1   0.7   0.6   0.1   -     5.6  

Replace Willowbank 
33kV gas cables 

 0.0   0.3   3.1   1.0   -     -     -     -     -     -     4.4  

Replace Smith St 33kV 
gas cables 

 0.3   2.8   0.9   -     -     -     -     -     -     -     4.0  

Upgrade Sections of 
66kV 

 -     -     -     -     -     -     -     0.3   1.6   2.0   3.9  

Replace South City Oil 
Cables 

 -     -     -     -     -     -     0.1   0.3   2.3   0.8   3.4  

Oil Cable Replacement  -     -     -     -     -     -     0.1   0.3   2.3   0.8   3.4  

MG-ET Oil cable 
replacement 

 -     -     -     -     0.1   0.3   2.3   0.8   -     -     3.4  
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Description 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total 

33/66kV Overhead 
Conductor Renewal in 
Dunedin 

 -     0.2   0.3   0.1   -     0.8   0.7   0.6   0.3   0.3   3.2  

Replace Kaikorai Valley 
33kV cables 

 -     -     0.2   2.3   0.8   -     -     -     -     -     3.2  

Upgrade Glenorchy 
supply  to 33 kV - land 
acquisition/designation 
& construction 

 0.1   0.6   0.2   -     0.0   0.2   1.6   0.5   -     -     3.2  

Install 3rd   33/66kV auto 
transformer at Cromwell 
GXP and  create 66kV 
bus 

 -     0.1   0.8   1.8   0.5   -     -     -     -     -     3.1  

Replace Ward Street 
33kV gas cables 

 -     2.3   0.8   -     -     -     -     -     -     -     3.0  

Carisbrook 33kV Cables  2.1   0.6   -     -     -     -     -     -     -     -     2.7  

Replace  SK Oil cables  -     -     -     -     -     -     -     0.1   0.3   2.3   2.7  

Rebuild Treble Cone line 
as 33/11kV 

 0.3   1.5   0.5   -     -     -     -     -     -     -     2.2  

Extend New Frankton 
Feeder to Coronet Peak 

 -     -     -     -     -     -     0.1   1.5   0.5   -     2.1  

Second 33kV line to 
Omakau 

 -     -     -     -     0.4   0.5   0.5   0.5   0.1   -     2.0  

Establish new Feeder 
from Frankton GXP 

 -     -     -     0.1   1.2   0.4   -     -     -     -     1.6  

Port Chalmers to 
Peninsular Harbour 
Crossing 

 1.0   0.3   -     -     -     -     -     -     -     -     1.3  

Critical Sub-transmission 
Spares 

 -     0.4   0.2   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.9  

Other  1.0   0.8   0.2   0.1   0.1   0.1   0.0   -     -     -     2.3  

Total  5.1   10.2   7.8   11.4   10.7   5.1   6.1   5.3   7.6   6.2   75.4  

8.1.1.6 Major Distribution Substations and Transformers Projects (RY $M) 
Significant new expenditure ($23.4M) is included in this category to address the aging pole-
mounted and ground-mounted distribution transformer fleet.  
 
TABLE 8-8 MAJOR DISTRIBUTION TRANSFORMER AND SUBSTATION PROJECTS 

Description 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total 

Renewal of Ground 
Mount Dist TX Dunedin 

 1.5   2.0   2.3   2.3   2.4   2.7   2.7   2.7   2.7   3.0   24.4  

Ground Mounting of 
Pole-Mounted Dist TX > 
200KVA Dunedin 

 1.1   1.0   1.5   1.6   1.6   1.6   1.6   1.6   1.6   1.6   14.7  

Pole Mount Transformer 
Replacement (50KVA-
200KVA) Dunedin 

 0.3   0.4   0.4   0.4   0.4   0.4   0.4   0.4   0.4   0.4   3.5  

Ground Mounting of 
Pole-Mounted Dist TX > 
200KVA Central 

 -     0.2   0.1   0.2   0.1   0.2   0.1   0.2   0.5   0.2   1.4  
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Description 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total 

Pole Mount Transformer 
Replacement (50KVA-
200KVA) Central 

 0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   1.4  

Future Dunedin 11kV 
voltage conversion 

 -     -     -     -     -     -     -     0.3   0.4   0.4   1.1  

Dunedin load growth 
projects (to be 
identified) 

 0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   1.0  

Central load  growth 
projects (to be 
identified) 

 0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   1.0  

Other  0.3   0.4   0.4   0.3   0.4   0.1   -     -     -     -     1.9  

Total  3.5   4.3   4.9   5.1   5.1   5.2   5.1   5.5   5.9   5.9   50.4  

8.1.1.7   Major Distribution and LV Lines - Replacement and Renewal (RY $M) 
Major distribution and LV Lines expenditure has increased to $237.3M (including new 
connections). The majority of the increase is associated with accelerated pole risk reduction 
($80.1M and 6.6/11kV and LV overhead conductor renewals ($33.6M). Additional funding 
($3.6M) to accelerate the removal of cast iron cable terminations (cast iron potheads) is also 
included. 
 
TABLE 8-9 MAJOR DISTRIBUTION AND LV LINES PROJECTS 

Description 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total 

Fast Track Pole 
Remediation 

 16.5   13.5   12.7   12.7   10.2   9.4   9.4   9.4   9.4   9.4   112.5  

6.6/11kV Overhead 
Conductor Renewal in 
Central 

 0.0   1.1   1.4   1.5   2.2   2.4   2.4   2.4   2.4   2.4   18.1  

6.6/11kV Overhead 
Conductor Renewal in 
Dunedin 

 -     1.1   1.5   1.7   1.8   1.8   1.8   1.4   1.2   1.2   13.5  

LV Overhead Conductor 
Renewal in Dunedin 

 -     -     -     -     -     1.4   1.9   1.9   1.9   1.9   9.0  

CastIron Pothead 
replacement 

 0.4   0.7   0.8   0.8   0.8   0.8   0.8   0.2   -     -     5.0  

Customer Service Line 
Pole Replacements 

 0.4   0.5   0.5   0.5   0.5   0.5   0.5   0.5   0.5   0.1   4.5  

Critical Distrib Spares  0.6   0.4   0.3   0.3   0.3   0.3   0.3   0.3   0.3   0.3   3.1  

LV Overhead Conductor 
Renewal in Central 

 -     -     -     -     -     0.4   0.6   0.6   0.6   0.6   2.7  

HV Link Replacement  -     0.2   0.3   0.3   0.3   0.3   0.3   0.3   0.3   0.3   2.6  

Ground Mounted TX - 
Dunedin 

 -     -     -     -     -     -     -     -     -     2.4   2.4  

Convert Clyde area to 
11kV 

 0.3   0.3   0.4   0.5   0.5   0.1   -     -     -     -     2.0  

Low Span Renewals  0.2   0.2   0.2   0.2   0.2   0.2   0.2   0.2   0.2   0.2   2.0  

Other  1.0   0.6   0.4   0.3   0.2   0.1   -     -     -     0.3   2.9  

Total  19.4   18.6   18.4   18.6   16.9   17.6   18.1   17.1   16.7   19.1   180.4  
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8.1.1.8 Major Distribution and LV Lines - New Connections Budgets (RY $M) 
Our new connections budgets remain in line with our previously disclosed AMP. We have 
assumed the current cycle of growth in the Central Otago network area continues to soften.  
While in Dunedin a conservative profile has been assumed, which is consistent with our growth 
expectations.   In both cases, the timing and pace of development tends to be difficult to predict 
with any certainty. 
 
TABLE 8-10 NEW CONNECTIONS FORECAST EXPENDITURE 

Description 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total 

New connections 
Central 

 4.6   4.1   3.6   3.5   3.5   3.5   3.5   3.5   3.5   3.5   37.0  

New connections 
Dunedin 

 2.0   2.0   2.0   2.0   2.0   2.0   2.0   2.0   2.0   2.0   19.9  

Grand Total  6.7   6.2   5.6   5.5   5.5   5.5   5.5   5.5   5.5   5.5   56.9  

8.1.1.9 Major Distribution Switchgear 
The distribution switchgear asset class has been amended to address known issues with 33kV air 
break switches, FD-A fuses, VWVE circuit breakers and high risk orphaned oil-filled RMU units, 
which are in poor condition.  The 9- year comparative difference between this plan and our 
previously disclosed plan is $17.2M, with additional funding of $13.7M set aside for ground 
mounted distribution switchgear replacement. 
 
TABLE 8-11  MAJOR DISTRIBUTION SWITCHGEAR PROJECTS 

Description 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total 

Ground Mounted 
Distribution Switchgear 

 1.5   2.0   2.5   2.6   2.8   2.8   2.7   2.7   2.7   3.0   25.4  

Replacement of 33kV 
Air Break Switches 
Dunedin 

 0.1   0.2   0.2   0.2   0.3   0.3   0.3   0.3   0.3   0.1   2.3  

Replacement of 33kV 
Air Break Switches 
Central 

 0.2   0.2   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   1.4  

New 11kV reclosers and 
switches Central 

 0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   1.3  

Replace 6.6/11kV Air 
Break Switches in 
Dunedin 

 0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   1.0  

Unbudgeted Renewals  0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   1.0  

FDA-1 Replacement  0.2   0.2   0.2   0.2   0.0   -     -     -     -     -     0.7  

New 11kV reclosers and 
switches Dunedin 

 0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.7  

Replacement of 4 
VWVE 33kV CB 
(Roxburgh) 

 -     -     0.1   0.4   0.1   -     -     -     -     -     0.6  

Other  0.6   0.7   0.3   0.2   0.1   0.1   0.0   0.0   0.0   0.0   2.1  

Total  3.0   3.6   3.7   4.1   3.9   3.7   3.6   3.6   3.6   3.6   36.4  
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8.1.1.10 SCCP (RY $M) 
The planned expenditure for the approved SCCP programme of work reflects the existing project 
as formulated and approved. 

 
TABLE 8-12 SCCP PROJECT PLANNED EXPENDITURE 

Description 
 2018 2019 2020 2021 2022 2023 2024 2025 Total 

C1147 DUD - Central Link  1.5   0.3   -        -     -     1.9  
C1139 SCADA  1.5   0.3   -        -     -     1.8  
SCADA/ADMS equipment 
replacement 

 -     0.6   0.2      0.6   0.2   1.5  

C1151 HWB and Subs  1.1   0.2   -        -     -     1.3  
C1152 Central Comms and RTU  0.7   0.4   0.1      -     -     1.2  
C1154 MST Construction  0.3   0.1   -        -     -     0.4  
SCADA/ADMS software 
upgrades 

 -     0.1   0.0      0.1   0.0   0.4  

C1153 MSS Construction  0.2   0.1   -        -     -     0.3  
C1156 TP ICCP  -     0.2   0.1      -     -     0.3  
C1155 Three Control Room 
Upgrade 

 -     0.2   0.1      -     -     0.2  

ADMS/OMS feature upgrades  -     0.1   0.0      -     -     0.1  
Port Chalmers Microwave link  -     0.1   0.0      -     -     0.1  
Total  5.4   2.7   0.5      0.7   0.2   9.5  

8.1.1.11 Distribution and LV Lines and Cables (RY $M). 
The existing in-ground link boxes (of which there are 246) on Aurora Energy’s network eliminate 
risks from exposure to vehicle collisions and vandalism. However, these assets also present 
operational safety risks due to their exposed terminals and single phase operation. Moisture 
ingress and high arc-flash potential increase the impact of the risks. Rather than converting to 
above ground linking pillars Aurora Energy has opted for replacing these units with modern 
Quadlink In-ground LV link boxes that eliminate the previous operational risks. 
 
TABLE 8-13 DISTRIBUTION AND LV CABLE EXPENDITURE 

Description 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total 

Underground Link Box 
upgrades (Dunedin) 

 0.5   0.6   0.6   0.6   0.6   0.6   0.6   0.6   0.6   0.6   5.9  

Additional 11kV 
Feeders out of 
Arrowtown Substation 

 -     -     -     -     0.4   0.5   0.1   -     -     -     1.0  

Improve 11kV interties 
in Frankton/Arrowtown 
area 

 0.2   0.3   0.1   -     -     -     -     -     -     -     0.5  

Frankton Road 
Undergrounding 

 0.2   0.2   0.1   -     -     -     -     -     -     -     0.5  

Other  0.3   -     -     -     -     0.0   0.1   -     -     -     0.7  

Total  1.2   1.1   0.8   0.6   1.0   1.1   0.8   0.6   0.6   0.6   8.6  
 

8.1.1.12 Other Major Projects 
Expenditure on other network assets increased compared to our previously disclosed plan, 
primarily associated with the acquisition of ripple receivers from Delta and upgrading these to 
317Hz. 
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TABLE 8-14 OTHER MAJOR PROJECTS 

Description 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total 

Chorus changeovers  0.8   0.3   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   1.7  

new mobile distribution 
substation 

 0.1   -     -     0.5   0.2   0.5   0.2   -     -     -     1.3  

Replace Queenstown 
Protection 

 -     -     -     0.0   0.2   0.1   -     -     -     -     0.3  

Other  0.1   -     -     -     -     -     -     -     -     -     0.1  

Total  0.9   0.3   0.1   0.6   0.4   0.6   0.2   0.1   0.1   0.1   3.3  
 

8.1.2 Operating Expenditure 

Operating expenditure is forecast to increase by $57.5.M to $191.9M (from $134.4M) over the 10 
year planning period.  
 
TABLE 8-15 OPEX 10 YEAR PLAN COMPARATIVE 

Plan  2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total  

AMP 2016-26 14.5 13.9 13.5 13.1 13.5 13.2 13.4 13.2 13.1 13.0 
 

134.4 

AMP 2017-27 
 

19.2 20.5 20.4 20.3 20.2 19.0 18.0 18.0 18.2 18.1 191.9 

Difference -14.5 5.3 7.0 7.3 6.8 7.0 5.6 4.9 4.8 5.2 18.1 57.5 
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8.1.2.1 Opex Expenditure by Driver 

Driver 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Grand 
Total 

Routine and corrective 
Maintenance & 
Inspections 

 9.6   10.4   10.4   10.4   10.2   10.6   10.2   10.1   10.4   10.2   102.5  

Vegetation 
Management 

 5.9   6.4   6.4   6.4   6.4   4.7   4.2   4.2   4.2   4.2   53.0  

Service Interruptions & 
Emergencies 

 3.2   3.2   3.2   3.1   3.1   3.2   3.2   3.2   3.2   3.2   31.7  

Asset Replacement & 
Renewals 

 0.5   0.5   0.4   0.5   0.4   0.5   0.4   0.5   0.4   0.5   4.6  

Grand Total  19.2   20.5   20.4   20.3   20.2   19.0   18.0   18.0   18.2   18.1   191.9  

 

8.1.2.2 Major Variances to Previously Disclosed Plan  
Adopting an advanced asset management approach to improve asset and business 
performance requires a detailed knowledge of asset condition. The most significant changes to 
our operating expenditure profile revolve around improved maintenance strategy and practice.  

This plan allows for additional expenditure to improve our understanding of asset condition to 
enable better long term lifecycle management.   

Table 8-16 highlights the significant variance compared to our AMP 2016-2026 plan. 
 
TABLE 8-16 MAJOR VARIANCES (RY$M) IN OPEX EXPENDITURE (9 YEAR COMPARATIVE 2018-2026)  

Work Item Variance 
Pole and line Inspections  21.3  
Customer Service Lines Inspection  12.3  
Vegetation Control   10.3  
Distribution Switch Maintenance  2.2  
Overhead Line Surveys  1.8  
Service Mains Work  1.7  
Design Consultancy  1.5  
Vegetation Surveys  1.3  
Zone Sub Corrective Maint  1.1  
Switchgear minor renewals  0.3  
Distribution Sub Corrective Maint.  0.3  
Other -0.1  
Total  54.0  

8.1.2.3 Pole and Line Inspections 
The pole condition assessment programme monitors and records the condition of distribution line 
structures, foundations, conductors and hardware. These assessments provide a basis upon 
which to investigate replacement, reinforcement, or repairs.   

Along with above-ground visual observations that are carried out utilising our Xivic mobile 
solution, there are a number of physical tests (deflection, hammer, and Probe tests) or Deuar 
mechanical pole testing that offer a below-ground assessment of poles’ structural integrity. 

These tests are fully described in our Overhead Inspection policy document (AM-P020).  

In late November 2016, the Aurora Energy Board of Directors gave their support to move away 
from traditional inspection of pole structures and to make provision for scientific testing of 8,000 
poles per annum.  While it is our intention to re-evaluate the combinations of technologies that 
will best serve our needs going forward, it is expected that Deuar MPT will still play an important 
role in pole structure testing.  
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To achieve this, we have allowed for 2 additional two-person Deuar MPT crews in each area 
(there is currently 1 two-person crew in each area) and associated training. 

8.1.2.4 Vegetation  
Vegetation has a profound impact on both the safety and reliability of the network.  As discussed 
in section 6.27.4, there is a backlog of trees in close proximity to lines that will take an extended 
time to clear. This creates a period of increased risk of tree contact incidents.  

The proposed accelerated vegetation plan allows for an additional cutting crew, liaison officer 
and supervisor in each subnetwork. By increasing the number of crews, we should be able to 
address the increased level of break-in work, Chorus work, and work on behalf of the 
accelerated pole risk reduction programme, while ensuring that the current backlog is 
addressed.  As a result, we aim to limit the heightened risk to a 2-year period. 

8.1.2.5 Distribution Switch Maintenance  
For oil-filled switchgear, our preventative maintenance strategy specifies a maintenance 
schedule with intervals of 6-monthly, 3-yearly, and 9-yearly. An additional $2.21M has been 
added to more adequately address the number of units that need to be maintained to meet 
the schedule. 

8.1.2.6 Zone Substation /Distribution Corrective Maintenance 
There is an increased allowance to address appropriately logged defects /issues associated with 
zone and distribution substations. 

8.1.2.7 Customer Service Lines 
Customer Service Lines are those assets that connect a customer’s Installation to Aurora Energy’s 
low voltage distribution network.  Ownership of, and in particular maintenance responsibility for, 
Customer Service Lines can be a grey area.  An attempt to clarify matters was made in the 
Electricity Amendment Act 2001, which introduced a definition of Point of Supply (POS) to the 
Electricity Act 1992 (the Act).  The POS is the location at which maintenance responsibility 
transitions from electricity distributors, like Aurora Energy, to electricity consumers (hereafter 
‘customers’).  The definition of POS, and the associated consequential requirements in the Act, 
relies on historical records that very frequently do not exist.  Further, the definition is silent on 
ownership. 

Aurora Energy’s policy position (and that of its predecessors) has been that customers are 
responsible for the service lines on their property; however, almost no records exist that support 
that position in sufficient form or detail that would comply with section 2(4) of the Act.  
Accordingly, Aurora has a maintenance responsibility imposed upon it by law, which is generally 
inconsistent with past policy.   

The lack of evidentiary documentation means that determining the location of the existing POS 
is problematic. It will be located somewhere between the customer’s Installation (normally a 
building) and the network, but where depends on Aurora Energy’s policy of the day (details 
generally not available) and regulations in force at the time of construction.  A number of 
organisations (Vector, Powerco) have made attempts to develop a framework for determining 
where the existing POS lies, but each relies on taking a case-by-case approach that, if adopted, 
is extremely resource intensive and potentially open to challenge by customers.   

8.1.2.7.1 Risks associated with Customer Service Lines 

Overhead Service Lines generally carry a higher level of risk than do underground service cables.  
These risks can include deterioration and/or failure of aged service poles and conductor 
breakages (where protection is ‘coarse’ (fused), and may result in broken lines remaining alive).  
Customers may not be aware of the hazards associated with overhead service lines, and may 
not recognise when maintenance intervention is required or, if they do, who to contact.  For this 
reason, in respect of Overhead Service Lines, it is considered that the hand-over provision 
contained in section 2(5) of the Act may lead to an unacceptable public safety risk over time.   
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It is considered that the most effective solution to control the public safety risk associated with 
Overhead Service Lines is for Aurora Energy to manage through an inspection, maintenance 
and renewal programme.  Our experience, to-date, is that leaving this to the customer results in 
un-managed risk, as witnessed by the number of service poles identified through the Chorus UFB 
provisioning programme as requiring replacement. 

Underground Service Cables have a much lower risk potential than Overhead Service Lines, 
owing to the fact that they are buried and generally not exposed to contact by persons.  
Historically, Underground Service Cables have been installed by customers’ electricians and, 
accordingly, it is more likely that customers will contact an appropriate contractor when 
maintenance or replacement work is required. 

8.1.2.7.2 New Policy - Overhead Service Lines 

In the absence of documentary evidence of the existing POS, Aurora Energy will recognise the 
new POS, by policy, for premises supplied by overhead service lines as being at the point at 
which the circuit enters the customer’s Installation (generally, the mains-entry box).  Where an 
Overhead Service Line has been installed after 7 August 2001, Aurora Energy will seek specific 
agreement with the customer, that the new POS is located at the entry to the Installation. 
 
Aurora Energy will maintain an inspection and maintenance regime for all Overhead Service 
Lines, with the intent of ensuring that those lines are safe, and in a reasonable state of 
maintenance and repair.  The inspection and maintenance regime will be guided by the 
following principles: 
 

• Aurora Energy is responsible for the maintenance of the Overhead Service Line, up to the 
mains-entry box.  This includes poles and all necessary fittings to fix the service line to the 
customer’s Installation, but excludes maintenance of any component of the customer’s 
Installation to which the service line is attached (generally, the bargeboard) and the 
mains-entry box.  These remain the responsibility of the customer to maintain. 

 
• A ‘reasonable standard of maintenance and repair’ has due regard for the age of the 

service line and the regulations that applied when the service line was constructed: 
 

o Where a service line does not meet current clearance requirements, but would 
have complied with the clearances specified in regulation at the time the line 
was constructed, then repair or replacement of that service line may be 
undertaken without remediation of the clearance, provided that it is not unsafe 
(NZECP34, clause 4.2.2). 

o Where a service line does not meet current clearance requirements and is 
considered to be unsafe, despite the fact that the line would have complied with 
the clearances specified in regulation at the time the line was constructed, then 
Aurora Energy will remediate the hazard at its cost.  However, where a hazard 
has been created by work carried out on the customer’s property (for example, 
alteration to the natural ground level, or construction of a deck) then the cost of 
remediating the hazard shall be borne by the customer. 
 

• For the purposes of Aurora Energy’s capital investment policies, conversion of existing 
open-wire service lines to neutral screened cable is considered to be an elective 
renewal, and not maintenance.  Customer’s requesting neutral screened cabling will be 
required to contribute to the cost of that work in accordance with Aurora Energy’s 
prevailing policy at the time the work is undertaken (currently set at 50% of total cost). 
 

• Aurora Energy will maintain a free temporary disconnection service, to ensure that 
customers and their contractors remain safe when working near service lines. 
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8.1.2.7.3 New Policy - Underground Service Cables 

For premises served by underground service cables, the new POS will be defined according to 
the Act.  This means, for Installations connected to the Aurora Energy network from 7 August 
2001, the point of supply is as defined in the Act.  Where connection occurred before 7 August 
2001, Aurora Energy will inspect, maintain as necessary, and hand over to the customer, as 
provided for in section 2(5) of the Act. 
 

8.1.2.8 Overhead Conductor Condition Inspections 
Aurora Energy has an extensive 6.6/11 kV overhead network that comprises large sections of 
7/0.064 hard drawn copper conductor. Some sections of the copper conductor have been in 
service for over 50 years and are operating in hostile saline and high wind areas. Concern has 
been expressed that some of the conductor may require replacement, if not immediately, then 
certainly within a few years. It is therefore considered necessary to put together a replacement 
strategy based on reliable conductor condition assessments. 

The accelerated pole risk reduction program offers an opportunity to sample and test conductor 
from a larger number of feeders than would otherwise be possible, because the work is being 
carried out in a de-energised state. As a result, we do not believe there is a need increase 
expenditure associated with conductor assessments beyond what has already been allowed in 
previous plans. 
 
TABLE 8-17 OPERATING EXPENDITURE BY ASSET CLASS AND DRIVER 

Description 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total 
11kV/6.6kV/400V 
Lines and Cables 

 14.3   15.9   16.0   15.9   15.8   14.3   13.6   13.6   13.8   13.6   146.7  

Asset Replacement 
& Renewals 

 0.3   0.3   0.2   0.2   0.2   0.2   0.2   0.2   0.2   0.2   2.1  

Routine and 
corrective 
Maintenance & 
Inspections 

 6.4   7.3   7.5   7.3   7.3   7.5   7.3   7.3   7.5   7.3   72.7  

Service Interruptions 
& Emergencies 

 2.2   2.2   2.2   2.2   2.2   2.2   2.2   2.2   2.2   2.2   22.2  

Vegetation 
Management 

 5.5   6.1   6.1   6.1   6.1   4.4   3.9   3.9   3.9   3.9   49.7  

66kV/33kV Lines 
and Cables 

 1.2   0.9   1.0   0.8   0.8   1.1   0.9   0.9   1.0   1.0   9.7  

Asset Replacement 
& Renewals 

 -     -     -     -     -     -     -     -     -     -     0.3  

Routine and 
corrective 
Maintenance & 
Inspections 

 0.3   0.2   0.3   0.3   0.2   0.4   0.2   0.2   0.3   0.3   2.6  

Service Interruptions 
& Emergencies 

 0.4   0.4   0.4   0.2   0.3   0.4   0.4   0.4   0.4   0.4   3.5  

Vegetation 
Management 

 0.5   0.3   0.3   0.3   0.3   0.3   0.3   0.3   0.3   0.3   3.3  

Distribution 
Substations 

 1.1   1.0   0.9   1.1   1.1   1.1   1.1   1.0   0.9   1.0   10.3  

Routine and 
corrective 
Maintenance & 
Inspections 

 0.9   0.8   0.7   0.9   0.9   0.9   0.8   0.8   0.7   0.8   8.1  

Service Interruptions 
& Emergencies 

 0.2   0.2   0.2   0.2   0.2   0.2   0.2   0.2   0.2   0.2   2.1  

Distribution 
Switchgear 

 0.8   0.9   0.9   0.9   0.9   0.9   0.9   0.9   0.9   0.9   9.2  

Asset Replacement 
& Renewals 

 0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.6  
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Description 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total 
Routine and 
corrective 
Maintenance & 
Inspections 

 0.7   0.9   0.9   0.9   0.9   0.9   0.9   0.9   0.9   0.9   8.6  

System Control  0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.8  
Routine and 
corrective 
Maintenance & 
Inspections 

 0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.6  

Service Interruptions 
& Emergencies 

 -     -     -     -     -     -     -     -     -     -     0.2  

Zone Substations  1.7   1.7   1.5   1.5   1.5   1.4   1.4   1.5   1.5   1.4   15.2  
Asset Replacement 
& Renewals 

 0.1   0.2   0.2   0.2   0.2   0.2   0.2   0.2   0.2   0.2   1.7  

Routine and 
corrective 
Maintenance & 
Inspections 

 1.2   1.2   0.9   1.0   0.9   0.9   0.9   1.0   1.0   0.9   9.8  

Service Interruptions 
& Emergencies 

 0.4   0.4   0.4   0.4   0.4   0.4   0.4   0.4   0.4   0.4   3.7  

Grand Total  19.2   20.5   20.4   20.3   20.2   19.0   18.0   18.0   18.2   18.1   191.9  
 
 

8.2 Changes and Progress on Key Initiatives  

8.2.1 Progress on Major Capital Projects 

While it is always intended to implement the programme as planned, there are a range of 
assumptions and uncertainties implicit in the AMP.  Among other factors, material changes in 
demand, unanticipated equipment failures, and the refinement of designs and cost estimates 
all impact on the works programme.  

The forecast capital expenditure variances, compared to the approved AMP, are set out below: 

8.2.1.1 Riverbank Road 
In September 2015, the Board approved the construction of a new switching station at the corner 
of Riverbank Road and Ballantyne Road in Wanaka, along with associated 66kV cabling.  
Detailed design carried out in 2016 identified a number of refinements compared to the original 
preliminary design.  These changes are described in detail in section 7.10.1.6 

The increase in the overall project cost is $0.12, which is a 1.3% increase on the preliminary 
budget, although the changes have required deferring $2.8M from FY17 into FY18.  

8.2.1.2 Carisbrook Substation & Carisbrook Subtransmission Cables 
The new Carisbrook zone substation will replace the oldest substation within Aurora Energy’s 
asset base, Neville Street, built in the 1940s and 1950s.   Operational issues at Neville Street, 
including increasing failure risks and the absence of modern functionality and safety features, 
necessitate its replacement.  The new substation will be designed as a 33/11kV substation with 
two 17/24MVA transformers, and provision for the SCCP Master Station Secondary (MSS) control 
room.    

The new N-1 Carisbrook substation is planned for construction on Aurora Energy-owned land at 
the intersection of Neville, Murrayfield and Samuel Streets.  The new substation will replace the 
existing Neville St substation that sits just opposite the new land parcel. 

The recommended upgrade involves the following: 

• Site establishment and civil works; 
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• Construct separate switchgear building (segregated to provide N-1 security for the 11kV 
switchboard); 

• Installation of two new 17/24MVA transformers with neutral earthing resistors to reduce 
fault currents and arc flash hazards; 

• Installation of new 11kV switchgear and feeder cables that will be spliced to existing 
feeders in road reserve, adjacent the new substation site; 

• Installation of a three panel 33kV switchboard to accommodate the Carisbrook to Ward 
St 33kV tie cable; 

• Construction of the new SCCP 200m2 Master Station Secondary (MSS) control room; 

• Installation of a backup generator, water, and waste water facilities required for “off grid” 
operation of the MSS control room. 

 
FIGURE 8-5 LOCATION OF NEW CARISBROOK SUBSTATION 

 

Procurement contracts have been awarded for the zone substation transformers, 33kV 
switchgear, and 11kV switchgear and transformer neutral earthing resistors.  

The estimated cost of the upgrade is $9.446M including a $0.45M contingency. The project is 
scheduled for completion by 15 August 2018. 

8.2.1.2.1 Carisbrook Cables 

The 33kV gas-filled cables supplying Neville Street substation from the Halfway Bush GXP will be 
decommissioned, with new XLPE cables supplying Carisbrook substation from the South Dunedin 
GXP.  While this will occur in conjunction with the Carisbrook substation project, the new cables 
are separately budgeted.  With Carisbrook taking supply from the South Dunedin GXP, two 33kV 
circuit breakers will be relinquished at the Halfway Bush GXP. 

The 33kV cable tender is expected to be issued in late January 2017 once the detailed design is 
finalised and quantities are known more accurately. 
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8.2.1.3 Outram Zone Substation  
The Outram zone substation is one of the oldest zone substations in the Aurora Energy network; 
it was originally constructed in 1963. The dual redundant 3MVA power transformers at the 
substation pre-date the substation itself, being manufactured in 1952. This makes the transformers 
64 years old and notably the oldest in-service power transformers in the Aurora Energy network. 

Last year’s Asset Management Plan allowed for a rebuild of this substation involving the 
replacement of the transformers, circuit breakers and the 11kV switchgear. Design of the new 
substation is now programed for 2018 with construction expected to occur in 2019. 

8.2.1.4 System Control Communications and Protection Upgrades (SCCP) 
The SCCP projects are progressing in line with expectations and there has been no substantive 
changes to the program disclosed in our last AMP.  
 

8.2.2 Progress on Key Maintenance Initiatives 

Current financial year (FY) forecasts have us exceeding budgeted maintenance by $1.41M –see  

Table 8-18. This level of expenditure is driven primarily by the increase in HV faults.  
 
TABLE 8-18) - MAINTENANCE FORECAST FY$ (M) 

 Dunedin  Central Total Network 
 Budget Forecast Variance Budget Forecast Variance Budget Forecast Variance 

Planned          
4.81           4.5  -0.31  

         
4.83           4.78           -0.05  

         
9.64  

         
9.28     -0.36    

Operations          
0.89  

         
1.25           0.36  

         
1.05           1.23  

            
0.18    

         
1.94  

         
2.48    0.54  

Faults          
1.99  

         
2.48           0.49  

         
1.21           1.94           0.73  

         
3.20  

         
4.42    1.22  

Total          
7.69  

         
8.23  

         
0.54  

         
7.09           7.95          0.86  

       
14.77  

       
16.18    1.41  
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9 IMPROVEMENT PLANNING 
The goal of infrastructure asset management is to meet a required level of service, in the most 
cost-effective manner, through the management of assets for present and future customers. 
Having a good understanding of areas of strength and weakness, compared with benchmark 
asset management practices, and using this understanding to develop and maintain best 
practice, is essential.  

Our improvement programme was developed by assessing and understanding: 

• the challenges currently facing us; 

• what the appropriate level of asset management practice is within the context of Aurora 
Energy’s business; and therefore; 

• where Aurora Energy currently sits on the asset management maturity continuum; i.e., its 
current level of asset management practice (in relation to alignment with PAS55); and 

• areas where changes to asset management processes and practice would produce 
improvements in risk management, asset performance and financial performance,. 

These are discussed in more detail below.  

 

9.1 Key Challenges  
There are a number of challenges facing the operation and maintenance of our equipment.  
The future key challenges that need to be addressed are; 

• safety: How do we create a zero-harm safety culture that everyone understands? 

• dealing with complex subnetworks that have significantly different growth and demand 
profiles; 

• ageing plant:  many of our assets are now entering the second half of their design life. 
Whilst we have a planned refurbishment/replacement programme (detailed in the AMP), 
the purpose of maintenance is to care for these assets in a manner that extracts the 
maximum value from them, now and into the future; 

• attracting and retaining staff:  a workforce that has a wealth of experience is a great 
asset; however, as staff retire or move on to new challenges, expertise and IP is lost; 

• training and competence: requires a strategic focus to ensure we have the correct skills 
available over the next 10 years and beyond. 

• information management: the increasing volume of data, both available and required, 
to make informed decisions creates challenges for those designing and using it; 

• regulatory changes: a significant and growing demand is placed on the business by 
regulators. Asset Management plays a part in responding to these changes by 
monitoring and reporting on equipment performance and realigning our processes 
accordingly; 

• new technology: including those associated with distributed generation and smart grid 
initiatives; 

• enterprise systems: increasing consolidation of software solutions and the use of business 
intelligence tools, such as data mining/warehousing, will bring training and acceptance 
challenges. In addition, data integrity remains a challenge; 

• achieving adequate shareholder returns while meeting the needs of the community for 
reliable secure energy, in both high density urban and low density rural areas; 
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• developing and realising improvements by having an effective structure that is resourced 
adequately and working more collaboratively between teams and locations remains a 
challenge; and 

• developing KPIs that are well understood and drive the behaviour required and 
demonstrate that the maintenance budget is being utilised effectively. 

 

9.2 Targeted Level of Asset Management Practice 
As you would expect, different Asset Management standards utilise different maturity scales. 
Given that PASS 55 has been adopted by the Commerce Commission for the purposes of this 
AMP, we have chosen to reference the maturity scale contained in that standard.   

The Self-Assessment Methodology contained within PAS 55 considers five “levels” of maturity 
against which an organisation can measure its conformance. These are aligned with the 
principles of the International Infrastructure Management Manual (IIMM), as indicated in Figure 
9-1.  

Aurora Energy’s compliance with PAS 55:2008 has been independently assessed at maturity 
Level 3.  Aurora Energy is committed to achieving a maturity level of at least 3 (competent); 
however we will evaluate those areas of strategic importance to the business and establish the 
gap to level 4 (excellence).  

 
FIGURE 9-1 PASS55:2008 MATURITY SCALE 
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9.3 The Current Level of Asset Management Practice 

9.3.1 Asset Management Maturity Assessment  

The FY2016 Asset Management work plan provided for an independent assessment of the 
maturity of Aurora Energy’s asset management practice to be completed prior to the conclusion 
of the regulatory year.   The assessment was carried out by Energia Consulting using the 
Commerce Commission’s AMMAT (Asset Management Maturity Assessment Tool). 

The scope of the assessment included conduct of an audit using the AMMAT; preparation of 
recommendations for improvement aligned to stated asset management objectives, and 
comparisons with previous assessments.  The review was accomplished using staff and 
management interview sessions, compilation and review of documentary evidence against 
assessment criteria, with sufficient time for follow-up and clarification of the findings.   

9.3.1.1 AMMAT Assessment Results 
The AMMAT adopted by the Commerce Commission is focussed on the 31 functional areas of 
PAS5512 that cover ‘process’, ‘people’ and ‘metrics’.   Key outcomes of the AMMAT assessment 
are: 

• the overall maturity score has improved from 2.6 to 2.9, with material improvements being 
achieved in 9 of the 31 areas – see Figure 9-2 

• the gap to attaining Level 3 maturity across all functional areas is considered very small; 
and 

• significant improvement has been made in key areas. 

Areas of high performance and / or areas of significant improvement include: 

• the development and adoption of an asset management policy and strategy that is 
clearly linked to the organisation’s objectives and is appropriately influencing asset 
management activities; 

• significant improvement in the level of meaningful customer engagement; 

• significant improvement in the capture and utilisation of condition information which has 
enabled material improvements to the lifecycle section of the AMP over previous years; 

• operation of a comprehensive performance management regime, with the key aspects 
of asset management delivery being actively managed in a timely manner; 

• clearly defined responsibilities for asset management, and an organisational structure 
that continues to adapt to the needs of the assets; and 

• material improvements in relation to competency management. 
  

                                                      
 
 
 
12 Publicly Available Specification for optimized management of physical assets (British Standards 
Institute PAS55:2008) 



Asset Management Plan 2017-2027 

239 | P a g e  
 

 
 

FIGURE 9-2 AMMAT 2015/16 FUNCTIONAL ASSESSMENT 

9.3.1.2 Opportunities for Improvement 
Figure 8-3 shows the Company has consistently improved over the past five years; however, the 
audit has also highlighted some opportunities for improvement including: 

• a need to increase the focus on cost effectiveness; 

• completion of information system projects – we note the drop in maturity in relation to 
systems, integration and information management (between 2012/13 and 2014/15), 
which was due to recognised changes in condition information needs, and correction of 
an error in the assessment methodology; 

• further work to formally document the risk assessments for all asset classes; 

• further tidy-up of process documentation; and 

• determining the areas where “excellence” (level 4) is required. 

 
FIGURE 9-3 SUMMMARY OF PROGRESS BETWEEN 2011 AND 2016 
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9.4 Long-term planning 
A key improvement objective13 is to undertake a planning exercise spanning at least 30 years, 
for the purposes of creating a longer-term context for future Asset Management Plans. A greater 
understanding of the long-term asset requirements and risk profile is expected to formulate the 
company’s future investment and maintenance profiles. 

The scope of the long-term planning horizon exercise includes the consideration of: 

• available predictions for load growth, climatic change and technology evolution; 

• the expected long-term network benefits to end users; 

• the appropriate level of customer service, technology and asset class durability in the 
context of the long-term benefits; 

• key risks that drive investment in standards, expertise, research and development, and 
alternative or competing asset technologies; and 

• key risks that drive non-investment, like stranded assets. 

 

  

                                                      
 
 
 
13 A key recommendation from the December 2016 Deloitte Review of Aurora Energy Limited / Delta Utility 
Services Limited – Network Safety Concerns, is to undertake a planning exercise spanning at least 30 years. 
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9.5 Asset Management Improvement Initiatives 
The Asset Management Improvement Plan targets areas that provide a focus for action, and 
contribute to meeting our strategic asset management challenges.  These improvement streams 
were developed as an outcome of previous asset management Improvement plans and 
recommendations from the Energia Review of asset management practices (Feb 2015 and 
again in Feb 2016). 

Asset Management 
Objective Actions Expected Results When Status 

Health Safety and 
Wellbeing 
Nurturing the willingness to 
challenge 

1. Implement the EEA Back to Basics 
Campaign 

Shared safety 
culture, Improved 
safety  performance 
and awareness 
 

2017  

2. Incorporate safety by design 
principles in all our detail designs 2017 Complete – 

on going 

3. Develop a critical control 
management plan and undertake 
a bow tie analysis  for a range of 
fatal risk exposures –e.g. contact 
with live electricity 

2016 Complete 

4. Create learning teams where 
lessons learned and safety 
initiatives are shared and 
improvements and recommenda-
tions actively followed up and 
Implemented 

2019  

5. Operationalise the Investigation 
Cause Analysis Method (ICAM) to 
investigate all Extreme and High 
Severity Incidents 

2016 Complete 

6. Increase staff awareness of safety 
through targeted education, 
profile of incident statistics and 
performance, communication 
and consistent application of 
positive performance objectives 

2016 Complete 

7. Implementation of appropriate 
Arc Flash protection procedures, 
rules and PPE 

Improved awareness 2016 Complete 

8. Ensure that internal PSMS Audits 
are undertaken and actions arising 
from them are implemented 

Recertification 2016 Complete 

Leadership 
Developing a one team 
culture within Asset 
Management 

9. An asset policy is adopted, 
approved and displayed 

Attainment of 
Maturity level 3 and 
significant progress 
towards attainment 
of ISO55001 
certification 

2016 Complete 

10. Development of a Strategic Asset 
Management Plan (SAMP) 2016 Complete 

11. Review our structure in light of the 
current regulatory environment 
and the costs/benefits to 
determine if the status quo or an 
alternative model gives greatest 
shareholder value 

2017 Progressing 

12. Create asset management culture 
values: Asset Health first, 
Challenge and debate, healthy 
scepticism and risk based decision 
making. * 

2017  
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Asset Management 
Objective Actions   Expected Results When  Status 
 

Network reliability and risk 
based prioritisation 
Deliver “fit-for-purpose”, 
cost effective operation, 
maintenance and 
replacement services that 
maximise the reliability of 
our distribution assets 
 

13. Develop a criticality framework 
scope and methodology 

Maintenance of all 
critical assets is 
optimised and Delta 
maintenance 
management 
practices are 
recognised as the 
benchmark in the 
distribution industry 

2019  

14. Move control operation to 
24/7/365  2016 Complete 

15. Develop a formal prioritisation 
framework to inform O&M and 
Capital Programmes 

2018  

16. Spares are correctly identified, 
prioritised stored, maintained and 
replaced to ensure reliability when 
installed 

2018 Progressing 

17. Implementation of pole reinforce-
ment * 

Accelerated 
reduction in 
compliance network 
and public safety risk 

2017 Delayed 

18. Significantly Improve HV outage 
analysis and reporting  

Improved under-
standing of 
causation and more 
timely accurate 
information  

2016 Complete 

19. Develop and implement a 
standardisation policy for network 
equipment 

Maximised 
compatibility 
interoperability, 
safety and minimisa-
tion of lifecycle cost 

2020  

20. Commissioning of 3 new 
substations (Camp Hill, Lindis 
Crossing and Riverbank Road in 
Wanaka) 

Increased Network 
capacity in Central 
Otago  

2018 On track 

21. Remove / Remediate all Non-
Compliant Poles from the Network  

Reduced risk to the 
organisation 

Dec 
2017 Progressing 

New Technology, Systems 
and Processes 
Integration of systems and 
processes that support the 
operational requirements of 
Asset Management  

22. Preparation of an information 
strategy (to bring together the 
various projects) 

Reduced risk to the 
organisation through 
delivery of business 
system deployed on 
a robust foundation  

2016 Complete 

23. Consolidation of key business 
systems to better support end to 
end processing 

2015-20  

24. Formalisation of organisational 
data and information practices to 
ensure key data is robust and 
accurate  

2018-
2019  

25. Enable access to systems from 
anywhere that are flexible and 
scalable to support information 
sharing 

Data is readily 
available in the form 
of relevant timely 
information  

2019  

26. Improve the organisations report-
ing capabilities for more accurate, 
relevant and timely information to 
support proactive decision making 

2018  

27. Leverage technology to prioritise, 
store, present and report on our 10 
year and 30 year program (AMP) 

Consolidated, 
automated and 
better integrated 
systems to reduce 
complexity, improve 
decision making 
and improve ease of 
use 
 

2018  

28. Develop and adopt an Enterprise 
Asset Management System (EAMS) 
architecture 

2018  

29. Implement an EAMS to store, 
analyse and manage the 
significant quantities of Asset data 

2019  



Asset Management Plan 2017-2027 

243 | P a g e  
 

Asset Management 
Objective Actions   Expected Results When  Status 

and transactions (including works 
management) * 

 

30. Adoption of a Project Portfolio 
Management tool 2017 Postponed 

31. Deployment of smart Mobile 
device solutions (for all key asset 
classes) 

2019  

32. Deployment of the GE PowerOn 
advanced distribution manage-
ment system to monitor, control 
and analyse the distribution 
network 

2018 
Progressing 
(Dunedin 
Complete) 

33. Deployment of GE Outage 
Management System (OMS) 2018 Progressing 

Asset Knowledge 
Improvements in asset 
performance by adopting 
an advanced asset 
management approach 
combined with detailed 
knowledge of asset 
condition 

34. Enhance the measurement of 
asset condition for key asset 
classes and/or specific critical 
equipment * 

Changes in plant 
condition and the 
consequences of 
those changes on 
the reliability, and 
maintainability of 
the plant is under-
stood and 
addressed in AMP 

2018-
2019  

35. Implement HV lines condition 
inspection regime to inform 
conductor replacement program 

2018  

36. Develop and adopt condition 
assessment policy for major classes 
of assets and/or specific critical 
equipment 

2019  

37. Operationalise Deuar Mechanical 
Pole Testing (MPT) 2015 Complete 

38. Failure modes identified for high 
risk and /or critical assets 2019  

39. RCFA is carried out for all major 
faults 2019  

40. Adoption of asset health indices 
for major asset classes 2017 Complete 

41. AMP is developed to support a 30 
year view * 2018  

42. Development of a reporting 
regime that efficiently and 
effectively communicates relevant 
equipment health condition 
information in a timely manner  

2018  

43. Reconciliation between self-
assessed assets condition and 
planned replacement 
programme. Track risk profiles 
between progress of assessed, 
planned and actual. * 

2017  

 
  



Asset Management Plan 2017-2027 

244 | P a g e  
 

 
Asset Management 
Objective Actions   Expected Results When  Status 
 

Communication and 
consultation  
Enhance our customer 
understanding, deepen 
customer relationships and 
support customer retention 
and attraction 

44. Analyse key stakeholders and 
customer groups and document 
their needs and expectations 

Communication and 
consultation is 
demonstrably 
improved 

2016 On going 

45. Implementation of Customer visits 
by senior executives who are not 
the account manager  

2016 On going 

46. Increase communication with 
external stakeholders around the 
Asset Management Strategy 

2018  

Document, Records 
Management & Assurance 

47. Lifecycle Strategies developed for 
all major classes of assets and /or 
critical assets e.g. Switchgear 

Improved basis for 
the development of 
programs of work in 
the AMP 
 

2019  

48. Update Paper key based 
maintenance records into an 
electronic format 

2016 Complete 

49. Update Emergency Management 
framework 2017  

50. Determine the gap between our 
current asset management 
framework and ISO55000/1/2:2014 
and develop a plan to bridge the 
gap 

2015 Complete 

51. Achieve compliance of the asset 
management framework to 
ISO55001 by June 2019 

2019  

52. Review and update of all core 
BMS standards, procedures and 
forms 

2018  

People 
Develop the skills and 
experience based on 
organisational needs and 
the aspirations of the 
individuals 

53. Undertake a systematic review of 
competency and develop a plan 
to remediate gaps 

The Asset 
Management team 
will have a 
complement of staff 
that is motivated, 
focused, and 
capable of 
managing the assets 
to meet the 
changing demands 
of the business 

2016 Complete 

54. Development and Implementation 
of a competency framework that 
enables staff to Identify gaps in 
their skills or competences 

2017 Complete 

55. Succession plans for key positions 
within Asset management have 
been developed 

2020  

56. Learning and Development plans 
for every staff member are 
created which outlines how any 
skill gaps will be addressed in a 
timely manner 

2019  

Performance & metrics 
Develop and employ 
appropriate performance 
metrics to drive 
organisational and 
individual improvement 

57. Establish a suite of performance 
metrics based on our value driver 
tree that support best practice 
and drive appropriate behaviours 
in our people 

Performance metrics 
are used in effective 
and timely decision 
making 

2016 Complete 

 

* Recommendation from the Deloitte. (December 2016). Review of Aurora Energy Limited / Delta 
Utility Services Limited – Network Concerns.  
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10  APPENDIX 

10.1 Appendix A: Glossary of Terms 
ABS Air break switch 
ACSR Aluminium conductor steel reinforced 
ADMD After diversity maximum demand 
AMP Asset Management Plan 
AUFLS Automatic Under Frequency load shedding 
CB Circuit breaker 

 CPD  Control Period Demand 
CAIDI Consumer average interruption duration index 
CODC Central Otago District Council 
DC Direct current 
DCC  Dunedin City Council 
DGA Dissolved gas analysis 
DRC Depreciated replacement cost 
DSM Demand side management 
GIS Geographical Information System 
GPD Group Peak Demand 
GWh Gigawatt hour 
GXP Grid exit point 
HV High voltage 
HWB Halfway Bush 
Hz  Hertz 
ICP Installation control point 
IEDs Intelligent electronic devices 
IEEE Institute of Electrical and Electronic Engineers 
km Kilometre 
kV Kilovolt 
kVA Kilovolt ampere 
kVAr Kilovolt ampere reactive 
kW Kilowatt 
LV Low voltage 
MDIs Maximum demand indicators 
MVA  Mega volt-ampere  
MVAr  Mega volt-ampere reactive 
MW  Megawatt (one million watts) 
ODV Optimised deprival value/valuation 
ORC Otago Regional Council 
PILC Paper insulated lead cable 
pf Power factor 
PV Photo voltaic 
QLDC Queenstown-Lakes District Council 
RC Replacement cost 
SAIDI  System average interruption duration index (minutes)  
SAIFI System average interruption frequency index 
SCADA Supervisory Control and Data Acquisition System 
SF6 Sulphur hexafluoride 
SWER Single wire earth return.  The Aurora Energy network has one SWER line that 

supplies the Pigeon Flat area of Dunedin. 
 V Volt 
 XLPE Cross linked polyethylene cable 
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10.2 Appendix B - Incident Quick Reference Guide 
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10.3 Appendix C – General Assumptions 
 

Subject  Assumption  Basis for Assumption  Potential Impact of 
Uncertainty, if any  

Level of 
Impact  

Corporate 
ownership, 
objectives 
&policies 

That the existing Aurora 
Energy business 
ownership, structure 
vision, corporate 
objectives and policies of 
Aurora Energy continue 
for the planning period.  

Aurora Energy's ownership 
could change, and 
different owners could 
have different service 
and expenditure 
objectives than those 
embodied in the AMP. 
Revised detailed asset 
management planning 
may generate 
development and 
maintenance 
requirements that 
significantly differ from 
those currently provided 
for.  

Different service and 
expenditure objectives 
than those currently 
planned in the AMP could 
result in either higher or 
lower service targets or 
associated expenditures.  

High 

New Loads  All planned new loads are 
known to Aurora Energy. 

Large new loads require 
significant planning and 
Aurora Energy is given 
reasonable time to 
include in the planning 
period. 

As noted above. Specific 
new investments may also 
be required to meet large 
new loads.  

Variable 
depending 
on 
location 
and size 

Asset 
replacement 
and renewals  

Asset life is based on the 
EEA Asset Health Indicator 
(Guide). Specific asset 
replacement is based on 
current known asset 
condition information. 

Asset condition and 
defect information is 
gathered during asset 
inspections. Failure rates 
for assets are based on 
industry failure rates and 
specific age profiles.       

Identification of specific 
asset issues and or failure 
modes may cause 
increased expenditure for 
certain asset classes. 
Within future years, 
immediate replacement 
or removal from 
operation will incur costs.      

High 

Demand Side 
management 

The industry will 
increasingly recognise the 
importance of demand 
side management and 
peak control. Pricing, 
regulation and 
technology will continue 
to encourage reducing 
peak demand. 

Increased power system 
efficiency and 
minimisation of 
investment comes largely 
by minimising demand. 
Power factor is also 
directly related to power 
system efficiency  

Customer behaviour and 
reaction to demand side 
management initiatives 
impact peak demand 
which in turn impacts on 
investment in network 
capacity.  

High 

Peak Control  Controllable loads (i.e., 
domestic hot water and 
storage heaters) belong 
to Aurora Energy for the 
purposes of managing 
peak demand.   

Currently ripple control 
plant and relays belong 
to Aurora Energy and are 
used for the purposes of 
reducing peak demand 
on the Aurora Energy and 
transmission systems. 
Customers are 
incentivised to connect 
certain loads to Aurora 
Energy's control relays. 

The industry moves to 
implement other demand 
side management 
schemes impacting 
Aurora Energy's 
controllable loads and 
ability to reduce peak 
demands. Alternatively 
other demand side 
management schemes 
could further reduce 
peaks. The timing of 
expenditure will be 
impacted by the change 
in peak demand. 

High 
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Subject  Assumption  Basis for Assumption  Potential Impact of 
Uncertainty, if any  

Level of 
Impact  

Network 
Hazards    

Hazard identification and 
mitigation is based on the 
current policies for the 
planning period. 

Regulators, stakeholders 
and customers want a 
network that does not 
cause an unacceptable 
level of hazard to the 
general public, staff, or 
animals.    

The costs for safe 
networks will continue to 
increase and stakeholders 
will insist on a programme 
to eliminate, isolate or 
minimise hazards. 

High 

Natural 
Disasters  

Neither the Aurora Energy 
network nor the local 
transmission grid is 
exposed to a major 
natural disaster during the 
planning period.  

The network could 
experience major natural 
disasters such as an 
earthquake, flood, 
tsunami, extreme wind, or 
rain storms.  

Equipment failure, major 
repairs, and 
replacements are 
required that are not 
currently provided for.  

High 
depending 
on severity  

Regulatory 
Environment  

External regulatory and 
legislative requirements 
are assumed to remain 
unchanged throughout 
the planning period. Key 
drivers that influence 
reliability targets and 
design, environmental, 
health and safety 
standards and industry 
codes of practice are 
assumed constant 
throughout the AMP 
period.  

Regulatory requirements 
may change, requiring 
Aurora Energy to achieve 
different service 
standards or different 
design or security 
standards. This could also 
impact on the availability 
of funds for asset 
management.  

Regulatory changes have 
been frequent to date 
and usually serve to 
increase standards and 
requirements, thus the 
most likely impact is an 
increase in forecast 
expenditure to meet 
possible increased 
standards. It is not 
possible to quantify this 
potential impact.  

Medium  

Major 
equipment 
failures 

No major equipment 
failures during planning 
period. 

That all major equipment 
will remain in service until 
scheduled replacement 
or maintenance.  

Major unplanned 
equipment repairs or 
replacements that are 
not currently provided for, 
could impact expenditure 
and planning forecasts. 
Impacts are limited due 
to business continuity 
planning. 

Medium  

Distributed 
Generation  

No newly sited significant 
embedded generation is 
commissioned or 
removed during the 
planning period. Current 
generators continue to 
run with similar 
contribution to the 
previous 5 years. 

This assumption is based 
on government policy 
statements.   

Changes in embedded 
generation could require 
significant unplanned 
capital investment in the 
network.  

Medium  

Customer 
service 
expectations 

Establishment of service 
levels continue to be 
through consultation with 
stakeholders and remain 
a balance between 
customer needs, price-
quality trade-offs and 
industry best practice.  
Performance targets are 
driven by customer 
consultation indications.  

Customers could change 
their demands for 
reliability or their 
willingness to pay for 
different levels of service; 
it is expected that 
customers’ expectations 
will increase as the quality 
of supply improves so 
both current and future 
expectations need to be 
considered when 
evaluating performance 
targets.  

Customers could change 
their demands for service 
and willingness to pay 
resulting in either higher or 
lower service targets and 
associated expenditures.   

Medium  



Asset Management Plan 2017-2027 

249 | P a g e  
 

Subject  Assumption  Basis for Assumption  Potential Impact of 
Uncertainty, if any  

Level of 
Impact  

Land Zoning  Zoning for land use 
purposes remains 
unchanged during the 
planning period.  

Significant land zoning 
changes may be 
implemented within the 
region.  

Zone changes will impact 
on demand growth. The 
implications of 
uncertainty for demand 
growth are noted above.  

Medium  

Climate 
Change  

The Aurora Energy 
network is exposed to 
normal climatic variation 
over the planning period 
including temperature, 
wind and rain variances 
consistent with its 
experiences since 2000.  

Forecasts are based on 
normal climatic variations.  

Equipment failure and 
major repairs and 
replacements required 
which are not currently 
provided for.  

Variable 
depending 
on severity 

Demand 
diversity 

The demand diversity 
remains unchanged 
throughout the planning 
period.  

Significant new loads may 
require supply or load 
diversity may increase 
significantly.  

New loads in geographic 
concentrated areas will 
impact on demand 
growth. The implications 
of uncertainty for 
demand growth.  

Low  

Further 
revisions in 
detailed 
planning 

Development and 
maintenance standards 
remain similar for the 
planning period.  

Based on current 
standards and 
understanding of the 
planning projections. 

Development and 
maintenance 
requirements may differ 
from those currently 
predicted. 

Low 
(applies to 
years 6 - 
10)  

Pricing   That the present pricing 
structures will be retained; 
promoting demand side 
management, 
encourage distributed 
generation and reflect 
asset values/costs.    

The assumption is based 
on the regulators and 
stakeholders encouraging 
efficient network 
development and for 
revenues to reflect cost 
drivers.    

A change in the current 
pricing structure could 
increase the risks to 
revenue in the future.    

Low  

Inflation Rate  It has been assumed that 
inflation will affect the 
annual forecast 
expenditure though the 
planning period. (All 
projections of expenditure 
are adjusted for inflation.)   

The rate of inflation for 
cost increases has been 
based on projections 
sourced from Reserve 
Bank of New Zealand.  

Higher inflation will mean 
higher costs in dollar 
terms. Lower inflation will 
give the reverse. (The 
inflation referred to is that 
associated with the 
renewal and construction 
of distribution networks, 
not general inflation).  

Low 

Funding  for 
continued 
growth 

That the cost of 
developing the network 
for growth and customer 
connections will be 
financed by the 
additional income from 
the network customers 
plus capital contributions. 

The pricing structure is 
based on current 
company policy.  

If growth does not go 
ahead, the expenditure 
for customer connections 
and growth as detailed in 
the long term plan would 
reduce.  

Low 

Change in 
demand due 
to new 
technology 

Growth in demand at 
each GXP is predicted to 
follow a linear growth.   

The average historical 
growth shows a linear 
trend and new 
technology is adopted 
progressively. 

Load is monitored using 
SCADA display in real-
time, and sudden 
changes in load can be 
mitigated using load 
control. 

Low  

Load profiles  Seasonal load profiles 
remain consistent with 
recent historical trends, 
for both winter-peaking 
and summer-peaking 
feeders.  

Within each region, load 
patterns could change 
resulting in a movement 
from winter to summer 
peaks and vice versa;  

Seasonal shifts in demand 
could require planned 
capacity upgrades to be 
accelerated or delayed. 
The magnitude of this 
potential shift is likely to 

Low  
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Subject  Assumption  Basis for Assumption  Potential Impact of 
Uncertainty, if any  

Level of 
Impact  

be in the 5 to 10 year 
planning period.  

Transpower 
policies 

Transpower grid support 
projects and security 
requirements will be 
delivered to continue 
current service levels. The 
costs of maintaining these 
service levels are passed 
directly through to 
customers.  

Transpower continues to 
provide sufficient 
capacity to meet Aurora 
Energy's requirements at 
the existing GXPs and 
undertakes the additional 
investment required to 
meet additional future 
demand. 

Transpower will increase 
charges to meet possible 
increased in service 
standards.  

Low  
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TABLE 5.8 - ASSET CATEGORIES AND QUANTITIES 

Asset Group Asset Class Asset Category Units Dunedin Central 
Te 
Anau Total 

Support Structures 
 

Concrete poles / 
steel structure Overhead  Line Count 

            
15,126  

           
7,609    

    
22,735  

Wood Poles Overhead  Line Count 
            

14,304  
         

16,997    
    

31,301  

Other Poles Overhead  Line Count   
                

11    
           

11  

Circuit Breakers 
  
  
  
  
  
  
  

Distribution  
  
  

3.3/6.6/11/22Kv CB (indoor) Count 
                     

5      
             

5  

3.3/6.6/11/22Kv CB (pole mounted) Count 
                     

1      
             

1  
3.3/6.6/11/22kV CB (pole mounted) - 
reclosers and sectionalisers Count 

                   
12  

                
32  

                
1  

           
45  

Zone substation  
  
  
  
  

22/33kV CB (Indoor) Count   
                  

6    
             

6  

22/33kV CB (Outdoor) Count 
                   

23  
                

30    
           

53  

3.3/6.6/11/22Kv CB (ground mounted) Count 
                 

262  
                

82    
         

344  

3.3/6.6/11/22Kv CB (pole mounted) Count   
                

20    
           

20  

50/66/110kV CB (Outdoor) Count   
                  

5    
             

5  

Switchgear 
  

Distribution  
  
  

3.3/6.6/11/22kV RMU Count 
                 

646  
              

463  
                

2  
      

1,111  
3.3/6.6/11/22kV Switch (ground 
mounted) - except RMU Count 

                 
449  

              
368  

                
1  

         
818  

3.3/6.6/11/22kV Switches and Fuses 
(pole mounted) Count 

              
2,571  

           
3,995    

      
6,566  

Zone substation  33kV Switch (Pole Mounted) Count 
                 

111  
              

108    
         

219  
Transformers & 
Voltage Regulators 
  
  

Distribution  
  
  

Ground Mounted Transformer Count 
                 

923  
           

1,845  
                

5  
      

2,773  

Pole Mounted Transformer Count 
              

1,705  
           

2,435    
      

4,140  
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Asset Group Asset Class Asset Category Units Dunedin Central 
Te 
Anau Total 

  
Voltage Regulators Count 

                   
11  

                
30    

           
41  

Zone Substation 
Transformer Zone Substation Transformers Count 

                   
35  

                
32    

           
67  

Overhead 
 

Distribution Line Distribution OH Open Wire Conductor km of OH line  732   1,576    2,308  

SWER Conductor km of OH line  8     8  
LV Line LV OH Conductor km of OH line  852   229    1,081  
LV Street lighting LV OH/UG Streetlight circuit km of OH line  732   596   8   1,337  
Subtransmission Line Subtransmission OH up to 66kV 

conductor 
km of OH line  144   382    526  

Underground Cables 
  
  
  
  
  
  
  

Distribution Cable 
  
  

Distribution Submarine Cable km of UG cable 
                     

1      
             

1  

Distribution UG PILC km of UG cable 
                 

285  
              

148  
                

1  
         

433  

Distribution UG XLPE or PVC km of UG cable 
                   

33  
              

542  
                

1  
         

576  

LV Cable LV UG Cable km of UG cable 
                 

271  
              

656  
                

6  
         

932  

Subtransmission 
Cable 
  
  
  

Subtransmission UG up to 66kV (Gas 
pressurised) km of UG cable 

                   
36      

           
36  

Subtransmission UG up to 66kV (Oil 
pressurised) km of UG cable 

                   
25      

           
25  

Subtransmission UG up to 66kV (PILC) km of UG cable 
                   

11  
                  

0    
           

11  

Subtransmission UG up to 66kV (XLPE) km of UG cable 
                     

4  
                

16    
           

21  
Communications 
Equipment 

Ripple Control Relays  Count 1,127 1,083 5 2,215 

Mobile Plant 
 

Mobile Power 
Transformer 

 Count   1    1  

Mobile Distribution 
Substations 

 Count  2   1    3  

Trojan Units  Count  1   1    2  

Generators Mobile generator  Count  1  1 
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Asset Group Asset Class Asset Category Units Dunedin Central 
Te 
Anau Total 

Emergency 
Generators 

 Count 1 2  3 

Protection Systems Protection Relays  Count 858 260 1  1,119    

Buildings and 
Grounds 
  

Zone substation 
Buildings Zone substations up to 66kV Count 

                   
18  

                
21    

            
39  

Distribution 
Substations Ground Mounted Substation Housing Count 

                 
923  

           
1,844  

                
5  

       
2,772  

Other Primary 
equipment 
 

 Distribution Earths    Count   4,068   7,145   8   11,221  
 Surge Arrestors    Count   192   1,290   1   1,483  
 Service Pillars    Count   6,249   12,203    18,452  

Vegetation 
  
  

Touching kms of overhead line Count 
              

30  
           

27    
            

57  
Within Growth Limit 
Zone kms of overhead line Count 

                
5 

           
16    

            
21  

Within Notice Zone kms of overhead line Count 
                

5  
           

10    
            

15  
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