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I am pleased to present our 2017 asset management plan. This version represents a significant update 
from our previous plans and outlines how we intend to manage our core electricity network assets to 
meet our vision to ŜƴƘŀƴŎŜ ǘƘŜ ǊŜƎƛƻƴΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ǘƘǊough the provision of 21st century 
infrastructure. 
 
Our asset management team have been considering how we can develop, maintain and operate the 
electricity network to meet this vision. We have included our direction and plans in this 2017 AMP. 
 
You can expect that our plans will evolve as the needs of our customers change, however, for this plan 
the important themes are: 
 

¶ Our network has adequate capacity to support further regional economic development. There is 
always work to do to ensure we continue to have adequate capacity. We have identified a small 
number of projects to enhance capacity. Our total spend on network development is $5.9 million 
over the next ten-years, which represent around 6.5% of our spend over that period; 

 

¶ Communications with our customers will be enhanced. 
 

¶ /ǳǎǘƻƳŜǊΩǎ ƴŜŜŘǎ ŀǊŜ ŎƘŀƴƎƛƴƎ ŀƴŘ ǿŜ ŀǊŜ ǿƻǊƪƛƴƎ ƻƴ Ǉƭŀƴǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ƻǳǊ ƴŜǘǿƻǊƪ Ŏŀƴ ŎŀǘŜǊ 
for the increasing use of electric vehicles and solar generation. We have acknowledged the impact 
these emerging technologies could have on the network and are developing plans to enable the 
network to facilitate their use.  
 
We have identified the need to implement an advanced distribution management system at a cost 
of $3.0 million. This system will allow us to better manage up to our low voltage network, where 
the impact of electric vehicles and solar generation will be seen. Our plans are in the early stages, 
and will become clearer in subsequent AMPs; 

 

¶ Our network continues to perform reliably and is one of the most reliable networks in New 
Zealand. However, our network remains susceptible to severe weather events.  
 
We continue to pursue a significant program to replace ageing network assets, and this work 
comprises 77%, or $70 million of our capital expenditure over the next ten years. We are also 
planning to spend a further $13.1 million on reliability and safety and environment improvement 
initiatives. 

 
This AMP is an important and evolving document and your feedback is welcome. Our General Manager 
ς Lines Business would be happy to hear from you. 
 
Kind regards 
Neil Simmonds 
/ƘƛŜŦ 9ȄŜŎǳǘƛǾŜέ 

  



0. Summary 
 

0.1 Key themes of this AMP 
 
The key themes of this AMP for the period 1st April 2017 to 31st March 2027 are 
 

¶ A simplification of the AMP layout bringing outcomes and reasoning to the fore, while including 
supporting information on strategy and process in appendices. 
 

¶ Retaining a focus on management of asset classes, while strengthening the presentation of 
managing assets for holistic network functionality and customer experience. 

 

¶ A short-term focus on asset renewal and reliability improvement by feeder sectionalisation and 
improving 11kV interconnection. 
 

¶ A medium to long-term focus on meeting isolated pockets of demand growth that are not expected 
to require zone substation or GXP reinforcement. 

  

¶ Development of a vegetation management strategy focusing on reducing the SAIDI and SAIFI 
impact of vegetation hazards. 

 

¶ Growth in electric vehicle charging as people respond to Government incentives. 
 

¶ The implemention of an Advanced Distribution Management System during 2017/18 that will 
provide state estimation at an LV level and will provide insights on LV power flows, quality and 
interruptions. 

 

¶ Further development of cost reflective price options. 
 

¶ Issues ƻƴ 9ƭŜŎǘǊŀΩǎ ǿŀǘŎƘ ƭƛǎǘ ƛƴŎƭǳŘŜ ǳǇǘŀƪŜ ƻŦ ǎƻƭŀǊ ŀƴŘ ōŀǘǘŜǊƛŜǎΣ ŀƴŘ ǘƘŜ ƛƳǇŀŎǘ ƻŦ energy 
efficient street lighting on kWh revenue for that sector. 

 

0.2 Material projects 
 
Material projects for the planning period include 
 

Description Proposed timing Expected cost 

Raumati 11kV north half switchgear replacement 2018 $408,000 

Levin East Zone Substation Protection Upgrade 2019 $582,000 

Replace 11kV switchgear Paekakariki substation 2020 $327,000 

33kV Levin East ς Mangahao line renewal 2020-2024 $2,620,000 

Rebuild Rumati zone substation 2020-2023 $2,650,000 



Foxton to Levin West line section upgrade 2021-2024 $1,830,000 

Rebuild Foxton zone substation 2025-2026 $1,200,000 

Levin West to Levin East 33kV line section upgrade 2025 $613,000 

Build Waikawa rural substation 2026-2027 $1,270,000 

 

0.3 Forecast expenditure 
 
Projected capital expenditure over the next 10 years is expected to be 6.5% of total for growth, 16.5% 
of total for reliability and 77% of total for renewal and replacement work. 
 
Capital costs are expected to average $9m per year over the next 10 years while operational costs are 
expected to average $5.1m per year over the same period. Electra has the flexibility to modify this 
approach if growth accelerates beyond our expectations.The expenditure forecast is based on 2017 
constant dollars. 
 

Summary OpEx forecast (year ending 31st March) 
  

 
  



Summary CapEx forecast (year ending 31st March) 
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1. Background, context & objectives 
 

1.1 Purpose statement 
 
¢Ƙƛǎ !at ŘƻŎǳƳŜƴǘǎ 9ƭŜŎǘǊŀΩǎ ƎƻǾŜǊƴŀƴŎŜ ŀƴŘ ƳŀƴŀƎŜƳŜƴǘ ŦǊŀƳŜǿƻǊƪΣ ŀǇǇƭȅƛƴƎ 9ƭŜŎǘǊŀΩǎ ŀǎǎŜǘ 
management thinking, systems and processes to develop and deliver work programs aimed at 
achieving intended customer and community experience of supply reliability, pricing and safety. 

 
Additionally, the format and data content of this plan is presented to facilitate comparative and 
longitudinal benchmarking and is consistent with the requirements of the Electricity Distribution 
Information Disclosure Determination 2012. 
 

1.2 Mission & vision 
 
9ƭŜŎǘǊŀΩǎ Ƴƛǎǎƛƻƴ ƛǎ ǘƻΧ 
 

9ƴƘŀƴŎŜ ǘƘŜ ǊŜƎƛƻƴΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ǘƘǊƻǳƎƘ ǘƘŜ 
provision of 21st Century infrastructure. 

 
More specifically, this AMP sets out how Electra will build, operate and maintain infrastructure to 
maximise long-term value for consumers and owners through competitive prices and quality services 
with safe and efficient operations. 

1.3 Key plans and documents 
 
9ƭŜŎǘǊŀΩǎ ƪŜȅ Ǉƭŀƴǎ ŀƴŘ ŘƻŎǳƳŜƴǘǎ ƛƴŎƭǳŘŜΧ 
 

Document title Purpose 
Statement of Corporate Intent Articulates key strategies, governance philosophy, scope 

of activities and high level goals of business performance 
and customer experience. 
 

Group strategic plan Consolidates ǘƘŜ ǎǘǊŀǘŜƎƛŎ Ǉƭŀƴǎ ƻŦ 9ƭŜŎǘǊŀǎΩ ǎǳōǎƛŘƛŀǊƛŜǎ 
into a coordinated Group plan. 
 

Asset management plan Connects management of long-life assets to 9ƭŜŎǘǊŀǎΩ 
strategic direction. 
 

Annual group business plan and financial 
plans 
 

Presents the tactical plans for the year ahead, and 
allocates resources. 
 

Annual network business plan and 
annual works program 

Define detail of specific works on a 12 month basis. 
 

 



1.4 Relationships between plans and documents 
 
The relationship between 9ƭŜŎǘǊŀΩǎ ƪŜȅ Ǉƭŀƴǎ ŀƴŘ ŘƻŎǳƳŜƴǘǎ ƛǎ ŀǎ ŦƻƭƭƻǿǎΧ 
 

 
 
 

1.5 Linkages between planning goals 
 
The above sub-chapters emphasise the line-of-ǎƛƎƘǘ ŀƴŘ ǇǊƻƎǊŜǎǎƛǾŜ ǊŜŦƛƴŜƳŜƴǘ 9ƭŜŎǘǊŀΩǎ ŀǇǇǊƻŀŎƘ 
from strategic goals to tactical to operational plans. This is complemented by a small and close working 
environment. 
 

1.6 Planning period 
 
The planning period for this AMP is 1st April 2017 to 31st March 2018. The AMP embodies 3 levels of 
increasing certainty for nearer term plans. 
 

Period Scope Cost Timing 
1st April 2017 ς 31st March 2018 Firm, approved in principle +5% Quarter / month 
1st April 2018 ς 31st March 2022 Major components +10% Quarter 
1st April 2022 ς 31st March 2027 Indicative +25% Year 

 
  

Statement of Corporate Intent 

¶ Mission 

¶ Objectives 

¶ Scope of activities 

¶ Key policies & strategies 

¶ Financial & operational 
performance targets 

 

Customer Consultation 

Customers are surveyed on: 

¶ Service standards 

¶ Price/Quality trade off 

¶ Energy efficiency 
 

Shareholder Consultation 
(Electra Trust) 

Annual Group Business Plan & 
Financial Plans 

 
Asset Management Plan (AMP) 

 

Implement 

Measure/Evaluate 
Performance 

 

 
Network Development Plan 

Annual Network Business Plan 
& Annual Works Programme  



 

1.7 Board approval 
 
This AMP was submitted in draft to the February Board meeting to allow for inclusion of the BoardΩǎ 
comments before final approval on 31st March 2017. 
 

1.8 Stakeholder interests 
 
9ƭŜŎǘǊŀ ŘŜŦƛƴŜǎ ƛǘǎ ǎǘŀƪŜƘƻƭŘŜǊǎ ŀǎ ŀƴȅ ǇŜǊǎƻƴ ƻǊ ƻǊƎŀƴƛǎŀǘƛƻƴ ǿƘƻ ŜŦŦŜŎǘǎ ƻǊ ƛǎ ŜŦŦŜŎǘŜŘ ōȅ 9ƭŜŎǘǊŀΩǎ 
business. 
 

1.8.1 Stakeholder interests and how they are identified 
 
Electra defines its stakeholders as any person, class of persons or organisation that does or may do 
one or more of the following: 
 

¶ Have a financial interest in Electra (be it equity or debt); 
 

¶ .Ŝ ǇƘȅǎƛŎŀƭƭȅ ŎƻƴƴŜŎǘŜŘ ǘƻ 9ƭŜŎǘǊŀΩǎ ƴŜǘǿƻǊƪ όŀ Ŏustomer); 
 

¶ ¦ǎŜǎ 9ƭŜŎǘǊŀΩǎ ƴŜǘǿƻǊƪ ŦƻǊ ŎƻƴǾŜȅƛƴƎ ŜƭŜŎǘǊƛŎƛǘȅΤ 
 

¶ Supplies Electra with goods or services; 
 

¶ Lǎ ŀŦŦŜŎǘŜŘ ōȅ ǘƘŜ ŜȄƛǎǘŜƴŎŜΣ ƴŀǘǳǊŜ ƻǊ ŎƻƴŘƛǘƛƻƴ ƻŦ 9ƭŜŎǘǊŀΩǎ ƴŜǘǿƻǊƪ όŜǎǇŜŎƛŀƭƭȅ ƛŦ ƛǘ ƛǎ ƛƴ ŀƴ unsafe 
condition); or 
 

¶ Iŀǎ ŀ ǎǘŀǘǳǘƻǊȅ ƻōƭƛƎŀǘƛƻƴ ǘƻ ǇŜǊŦƻǊƳ ŀƴ ŀŎǘƛǾƛǘȅ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ƴŜǘǿƻǊƪΩǎ ŜȄƛǎǘŜƴŎŜ όǎǳŎƘ ŀǎ 
request disclosure data or regulate the location of assets). 

 
Electra has identified the following specific stakeholder interests. 
 

Stakeholder Key Stakeholder Interests How those interests are identified 

Viability Supply 
Quality 

Safety Compliance 

Electra Trust V V V   ¶ Statement of Corporate Intent 

¶ Quarterly briefings 

¶ Informal discussions with the Board and Chief Executive. 

Bankers V       ¶ Terms and conditions of financing arrangements 

¶ Quarterly meetings 

¶ General negotiations. 

Connected customers V V V   ¶ Enquiries via 0800 phone number and website enquiry 
section 

¶ Questions and comments at AGM 

¶ Customer survey responses 

¶ Community gossip 

¶ Media comment. 

Energy retailers V V     ¶ Negotiation of terms and conditions 

¶ Pricing amendments 

¶ Regular meetings 

¶ Informal communication 

¶ Resolution of billing disputes. 

Mass-market representative 
groups 

V V     ¶ AGM 

¶ Feedback from interest groups. 



Industry representative groups V V     ¶ Annually via meetings and conferences. 

Staff & contractors V V  V V ¶ Weekly staff meeting 

¶ Monthly contractor meetings 

¶ As required for specific projects 

¶ General workplace interactions 

¶ Performance appraisals. 

Suppliers of goods & services V       ¶ General interactions during service deliveries 

¶ Price and volume negotiations. 

Public (as distinct from 
customers) 

    V   ¶ As required via 0800 phone number and website enquiry 
section 

¶ General interactions. 

Land owners     V V ¶ As required for specific projects. 

Councils (excluding as a 
consumer) 

    V V ¶ Monthly Emergency Management meeting 

¶ Annual planning disclosure 

¶ As required for specific projects 

¶ During and after drills and actual events.  

Land Transport     V V ¶ Reading of bulletins 

¶ Meetings to discuss specific projects. 

Ministry of Economic 
Development 

    V V ¶ Reading of bulletins 

¶ Attending seminars 

¶ Responding to consultations. 

Energy Safety Service     V V ¶ Reading of bulletins 

¶ general interaction around safety requirements 

¶ Incident investigations. 

Commerce Commission V V   V ¶ Reading bulletins and determinations 

¶ Attending seminars and workshops 

¶ Complying with determinations and disclosure 
requirements. 

Electricity Authority       V ¶ Reading bulletins and determinations 

¶ Attending seminars and workshops 

¶ Complying with Code requirements. 

Electricity & Gas Complaints 
Commission 

  V   V ¶ Reading bulletins, responding to complaint 
investigations. 

Ministry of Consumer Affairs   V   V ¶ Reading bulletins 

¶ Responding to complaint investigations. 

Transpower V V V V ¶ Quarterly updates 

¶ Annual planning meetings 

¶ General interactions about grid connections 

¶ Discussions about specific grid connection issues such as 
price and capacity. 

 

1.8.2 Linking stakeholder interests to asset management practices 
 
9ƭŜŎǘǊŀΩǎ ǎǘŀƪŜƘƻƭŘŜǊ ƛƴǘŜǊŜǎǘǎ ŀǊŜ ƭƛƴƪŜŘ ǘƻ ƛǘǎ ŀǎǎŜǘ ƳŀƴŀƎŜƳŜƴǘ ǇǊŀŎǘƛŎŜǎ ŀǎ ŦƻƭƭƻǿǎΧ 
 
 
 
 
Safety 

 
 
 
Č 

¶ Electra keeps the public at large safe by keeping all above-ground assets structurally sound, 
live conductors are well out of reach, all enclosures are secure, and all exposed metal is 
earthed. 

¶ 9ƭŜŎǘǊŀΩǎ {ŀŦŜǘȅ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳ ό{a{ύ ǇǊƻǾƛŘŜǎ ŀ ǎǘǊǳŎǘǳǊŜŘ ŀǇǇǊƻŀŎƘ ǘƻ ƳŀƛƴǘŀƛƴƛƴƎ 
public safety. 

¶ Electra maintains safety of its staff and contractors by providing all necessary equipment, 
improving safe work practices, and stopping work in unsafe conditions. 

¶ Motoring safety is assisted by placing above-ground structures as far as practically possible 
from the carriage way within the constraints of private land and road reserve. 

   
 
Supply quality 

 
Č 

¶ 9ƭŜŎǘǊŀ ǿƛƭƭ ŀŎŎƻƳƳƻŘŀǘŜ ƛǘǎ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƴŜŜŘǎ ŦƻǊ ǎǳǇǇƭȅ ǉǳŀƭƛǘȅ ōȅ ŦƻŎǳǎǎƛƴƎ ǊŜǎƻǳǊŎŜǎ ƻƴ 
continuity and restoration.  Many of the renewal jobs discussed in this AMP are aimed at 
ƳŀƛƴǘŀƛƴƛƴƎ 9ƭŜŎǘǊŀΩǎ ǎŜŎǳǊƛǘȅ ƻŦ ǎǳǇǇƭȅΦ   9ƭŜŎǘǊŀΩǎ Ƴƻǎǘ ǊŜŎŜƴǘ Ƴŀǎǎ-market survey (December 
2015) indicated a general satisfaction with the present supply quality. 

   
 
 

 
 

¶ 9ƭŜŎǘǊŀ ǿƛƭƭ ŀŎŎƻƳƳƻŘŀǘŜ ƛǘǎ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƴŜŜŘǎ ŦƻǊ ƭƻƴƎ-term viability by delivering earnings 
that are sustainable and reflect an appropriate risk-adjusted return on capital employed. In 
ƎŜƴŜǊŀƭ ǘŜǊƳǎ ǘƘƛǎ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ ŀǘ ƭŜŀǎǘ ŀǎ ƎƻƻŘ ŀǎ 9ƭŜŎǘǊŀΩǎ ƻǿners could obtain from a term 



Viability Č deposit at the bank plus a margin to reflect the risks to capital in an increasingly regulated lines 
sector. 

¶ Price is the key to viability, but must be managed to be in line with similar network companies 
and to provide a satiǎŦŀŎǘƻǊȅ ŘƛǎŎƻǳƴǘ ǘƻ 9ƭŜŎǘǊŀΩǎ ŎƻƴǎǳƳŜǊκƻǿƴŜǊǎΦ 

   
 
Compliance 

 
Č 

¶ Electra ensure that all safety issues are adequately documented and available for inspection by 
authorised agencies as well as for learning by its own staff and contractors. 

¶ Electra discloses performance information in a timely and compliant fashion. 

 

1.8.3 Managing conflicting stakeholder interests 
 
{ǘŀƪŜƘƻƭŘŜǊ ƛƴǘŜǊŜǎǘǎ ǿƛƭƭ ōŜ ƳŀƴŀƎŜŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƻǊŘŜǊ ƻŦ ǇǊƛƻǊƛǘȅΧ 
 
1. {ŀŦŜǘȅ ƻŦ ǘƘŜ ǇǳōƭƛŎΣ 9ƭŜŎǘǊŀΩǎ ǎǘŀŦŦ ŀƴŘ ŎƻƴǘǊŀŎǘƻǊǎΦ ¢Ƙƛǎ will be achieved for new works by 

developing design and construction options through the application of Safety in Design principles, 
and by routine inspection and hazard assessments during the assets operating life. 

 
2. CustoƳŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŀ ǊŜƭƛŀōƭŜ and efficient energy supply will be given second priority. 
 
3. Viability. 
 
4. Non-safety compliance. 
 

1.9 Accountabilities for asset management 
 

1.9.1 Accountability at governance level 
 
!ŎŎƻǳƴǘŀōƛƭƛǘȅ ŀǘ ǘƘŜ ƎƻǾŜǊƴŀƴŎŜ ƭŜǾŜƭ ƛǎ ōȅ ǘǿƻ ƳŜŎƘŀƴƛǎƳǎΧ 
 

¶ 9ƭŜŎǘǊŀΩǎ Board are accountable to the Electra Trust via the Statement of Corporate Intent. 
 

¶ The Electra Trust are accountable to the connected consumers through the Trustee elections. 
 

1.9.2 Accountability at management level 
 
Accountability at management level is primarily through the performance criteria set out in 
employment contracts and achievement of planning goals. 
 

¶ The Chief Executive is accountable to the Board. 
 

¶ The General Manager ς Lines Business is accountable to the Chief Executive. 
 

¶ There are four managers accountable to the General Manager ς Lines Business. 
 

1.9.3 Accountability at field operations level 
 
Accountability at field operations level is primarily with the Program Manager and the Service Delivery 
Manager for overall delivery of work packages. 
  



 

1.9.4 Summary of roles, delegated authorities & reporting 
 
The roles, delegated authorities and reporting are summarised ŀǎ ŦƻƭƭƻǿǎΧ 
 

Activity Board Chief Executive GM ς Lines Business 
Preparing Statement Of 
Corporate Intent 

Key role in preparing and 
amending under instruction 
from the Trust. 

Key role under direct delegation 
from the Board. 

Consulted for contribution. 

Role with Strategic Plan Some input, key role is 
approving. 

Preparation, submit to Board for 
approval. 

Contributes together with the 
Executive Team. 

Role with Asset Management 
Plan 

Approval. Provide strategic direction, 
submit to Board for approval. 

Preparation. 

Role with Annual Business Plan Approval. Preparation. Preparation. 
Approval of works from 
approved budget 

Lƴ ŜȄŎŜǎǎ ƻŦ /ƘƛŜŦ 9ȄŜŎǳǘƛǾŜΩǎ 
authority. 

In excess of GM ς Lines Business 
authority ($1,000,000). 

In excess of Lines Business 
aŀƴŀƎŜǊǎΩ ŀǳǘƘƻǊƛǘƛŜǎ όϷ200,000). 

Approval of works not from 
approved budget 

In excess ƻŦ /ƘƛŜŦ 9ȄŜŎǳǘƛǾŜΩǎ 
authority. 

In excess of GM ς Lines Business 
authority ($100,000) 

In excess of Lines Business 
aŀƴŀƎŜǊǎΩ authorities ($50,000). 

Reviewing performance of works 
and projects 

Noting progress of projects 
over $500,000 or that are 
strategically significant. 

Notes progress of all works 
programs and significant projects 

Responsible for detailed oversight 
of all works programs. 

Reporting of outages Summary included in monthly 
Board reports. 

Summary included in monthly 
Board reports. 

Receives a report of incidents, 
causes and follow up actions. 

 
Delegated authorities are discussed more fully in Chapter 10. 
 

1.9.5 Use of external contractors and advisers 
 
9ƭŜŎǘǊŀ ǳǎŜǎ ŀ ǊŀƴƎŜ ƻŦ ŜȄǘŜǊƴŀƭ ŎƻƴǘǊŀŎǘƻǊǎ ŀƴŘ ŀŘǾƛǎŜǊǎ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƛǊŎǳƳǎǘŀƴŎŜǎΧ 
 

¶ Where specific expertise is required. 
 

¶ Where additional resourcing is required. 
 

¶ Where an independent viewpoint is required (typically by a statutory agency). 
 
9ƭŜŎǘǊŀΩǎ ǇǊŜŦŜǊŜƴŎŜ ƛǎ ǘƻ ǊŜǘŀƛƴ ŦǊŜǉǳŜƴǘƭȅ ǊŜǉǳƛǊŜŘ ŎƻǊŜ ŜȄǇŜǊǘƛǎŜ ƛƴ-house, and to use external 
advisers or contractors for work that is encountered infrequently or backfilling extended vacancies or 
efficiently providing commoditised services. Parties contracted for work directly by Electra ƛƴŎƭǳŘŜΧ 

 

¶ ICONA Ltd of Ashhurst who are contracted to maintain SCADA and Control Centre radio 
ŎƻƳƳǳƴƛŎŀǘƛƻƴǎΦ L/hb! ǇǊƻǾƛŘŜ ǎƛƳƛƭŀǊ ǎǇŜŎƛŀƭƛǎŜŘ ǎǳǇǇƻǊǘ ŦƻǊ ŀ ƴǳƳōŜǊ ƻŦ ƻǘƘŜǊ 95.Ωǎ 
 

¶ Eagle Technology of Wellington for GIS support for the ESRI system used by a number of other 
95.Ωǎ ŀƴŘ [ƻŎŀƭ !ǳǘƘƻǊƛǘƛŜǎΦ 

 

¶ Sandfield SQL database provisioning. 
 

¶ Utility Consultants of Hamilton for asset management strategy and planning advice. 
 

¶ Energia of New Plymouth for regulatory and valuation advice. 
 

¶ Tesla Consultants for engineering design and drafting. 
 



¶ Connetics for procurement, project stock management and overflow field works. 
 

¶ Tatanas and PEL for civil works and traffic management. 
 

1.10  Significant assumptions 
 
Significant assumptions for this !at ŀǊŜΧ 
 

¶ There will be no significant changes in national energy policy. 
 

¶ Uptake of electric cars will increase in response to Government incentives. 
 

¶ No significant changes in Council land use policy that will increase the cost of Electra doing work. 
 

¶ No significant changes in land access policy by NZTA or by KiwiRail that will increase the cost of 
Electra doing work. 
 

¶ The Wellington Northern Corridor roading development will continue as stated in the Roads of 
bŀǘƛƻƴŀƭ {ƛƎƴƛŦƛŎŀƴŎŜ όǘƘŜ b½¢!Ωǎ ǿŜōǎƛǘŜύ. 

 

¶ The current Electricity Authority emphasis on cost reflective pricing will continue. To develop ƛǘǎΩ 
pricing options, Electra will apply more sophisticated analytics to demand and consumption data. 

 

¶ The number of roof-top solar and battery installations will increase. Expected impact is small, 
thought customer attitude to the adoption of this technology will be monitored. 

 

¶ Evolving application of device interconnectivity (the internet of things) will expand into energy 
transmission and network operations. 

 

¶ The rate of inflation for the Planning Period will be 1.7%, which is based on the ANZ Bank forecasts. 
 

¶ The Horowhenua DistrictΩǎ resident population is forecast to increase by 8,600 people over the 
next 20 years, including an expected 4,900 houses and 3,000 jobs created. 

 

¶ ¢ƘŜ YŀǇƛǘƛ /ƻŀǎǘ 5ƛǎǘǊƛŎǘΩǎ ǊŜǎƛŘŜƴǘ ǇƻǇǳƭŀǘƛƻƴ ƛǎ ŦƻǊŜŎŀǎǘ ǘƻ ƛƴŎǊŜŀǎŜ by 6,300 people over the next 
15 years. 

 
Electra monitors and is adaptive to the rate of change in these characterisitcs of the business 
environment. 
 

1.11  Causes of possible material difference 
 
Key factors that may result in material differences between ǘƘƛǎ !at ŀƴŘ ŦǳǘǳǊŜ ŘƛǎŎƭƻǎǳǊŜǎ ƛƴŎƭǳŘŜΧ 
 

¶ Variations to the understood motorway development plans. 
 

¶ An inability to manage electric car recharging to off-peak periods (whether through policy or 
otherwise). 

 



¶ Variations from forecast labor and material costs. 
 

¶ Increased health, safety and traffic management requirements that increase the cost of work. 
 

¶ Increased requirements for access to land by NZTA or KiwiRail that increase the cost of work. 
 

¶ A previously unknown widespread asset defect emerges that effects a large number of assets. 
 

¶ Changes to the rate of customer adoption of new technologies. 
 

1.12  Overview of asset strategy & delivery 
 
YŜȅ ŦŜŀǘǳǊŜǎ ƻŦ 9ƭŜŎǘǊŀΩǎ ŀǎǎŜǘ ǎǘǊŀǘŜƎȅ ϧ ŘŜƭƛǾŜǊȅ ƛƴŎƭǳŘŜΧ 
 

¶ A demonstrable alignment with the Statement of Corporate Intent and the Group Strategic Plan. 
 

¶ Visible inclusion of each phase of an assets lifecycle. 
 

¶ Consideration of reliability, safety and lifecycle costs as an integral part of managing assets lifecycle 
(Safety in Design). 

 
Refer to the individual asset lifecycle strategies in Chapter 6 
 

1.13  Overview of systems & information 
 
Electra uses a number of asset management systems to facilitate best practice asset management. 
   

System Data Held What data is used for Extent of integration 
NIMS (GIS) Contains geospatial 

information for all assets 
including asset description, 
location, age, electrical 
attributes, condition and 
associated easements 

Used by field, real-time operators, 
planning and project management 
staff within the Network team to 
obtain information on asset location, 
attributes and connectivity  

Requires at least some manual 
intervention to import or export 
data into recognised formats. 

iAuditor (part of 
NIMS) 

GPS co-ordinates for all 
scheduled maintenance 
assets.  This information 
includes, but is not limited to 
asset ID, date of inspection 
and condition of asset 

Used to determine the maintenance 
work for the following year 

Fully integrated. 

SCADA Asset operational information 
including loadings, voltages, 
temperatures and switch 
positions 

Measuring load on various parts of 
the network.  This is used for 
assessing security, load forecasts 
and feeder configurations 

Low level of integration with 
outage web page. 

NIMS (incident 
tracking) 

System outages, location, 
duration, cause, number of 
consumers affected 

Used to identify assets that are 
causing outages and to report on 
SAIFI/SAIDI and CAIDI 

Integral  part of NIMS 

Valuation 
Spreadsheets 

Asset types, quantities, ages, 
expected total lives, remaining 
lives and values 

Used for system fixed asset 
valuations 

High (export from NIMS) 

Paper & Electronic 
Documents 

Miscellaneous records, design 
and operational files 

Used to support GIS (NIMs) data Highly manual 

 

Reconciliation between the various data sets means that Electra now has improved data quality 
levels for its assets. These are summarised in the table below. 
 



Asset Type Information Held Information Quality Methods for ensuring 
data accuracy 

33kV Lines Size and Material Accurate  Documents recording installation 
Site inspection 

Age Accurate to within 6 months Documents recording installation 

33kV Cables Size and Material Accurate  Documents recording installation 

Age Accurate to within 3 months Documents recording installation 

11kV Lines Size and Material Accurate Documents recording installation 
Site inspection 

Age Accurate to within 6 months post 1995 
Accurate to within 5 years pre 1995 

Documents recording installation 

11kV Cables Size and Material Accurate Documents recording installation 

Age Accurate to within 3 months post 1995 
Accurate to within 5 years pre 1995 

Documents recording installation 

400V Lines Size and Material Accurate post 1995 
70% accurate pre 1995 

Documents recording installation 
Site inspection 

Age Accurate to within 3 months post 1995 
Accurate to within 5 years pre 1995 

Documents recording installation 

400V Cables Size and Material Accurate Documents recording installation 

Age Accurate to within 3 months post 1995 
Accurate to within 5 years pre 1995 

Documents recording installation 

Poles Material Accurate Site inspection 

Age Accurate to within 3 months post 1995 
Accurate to within 5 years pre 1995 

Documents recording installation 

Pillars Type and Material Accurate Site inspection 

Age Accurate to within 3 months post 1995 
Accurate to within 5 years pre 1995 

Documents recording installation 

Transformers Rating, Manufacturer, Age Accurate Site inspection 
Documents recording installation 

wa¦Ωǎ Rating, Manufacturer, Age Accurate Site inspection 
Documents recording installation 

Circuit Breakers Rating, Manufacturer, Age Accurate Site inspection 
Documents recording installation 

Other Switches Rating, Manufacturer Accurate Documents recording installation 

Age Accurate to within 3 months post 1995 
Accurate to within 5 years pre 1995 

Documents recording installation 

 

Asset condition information is recorded as part of the regular inspection cycle for each asset class as 
described in Chapter 6.  
 

1.14  Limitations of this AMP 
 
/ƻƳǇƛƭƛƴƎ ƻŦ ǘƘƛǎ !at Ƙŀǎ ǊŜǾŜŀƭŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǇƻǎǎƛōƭŜ ƭƛƳƛǘŀǘƛƻƴǎΧ 
 

¶ For some classes of assets the condition data requires validation before it can be acted on. Electra 
plans to systematically cleanse and strengthen its asset condition data during 2017/18.  

 

¶ Demand forecasting methods have historically been linear extrapolations. Electra recognises 
that demand forecasting particularly for the southern network has become more complex, 
and it intends to develop a more comprehensive methodology during 2017/18 that will 
include consideration of emerging technologies, declining consumption and increasing 
demand . 

 
9ƭŜŎǘǊŀ ƛǎ ŎƻƴŦƛŘŜƴǘ ǘƘŀǘ ƴŜƛǘƘŜǊ ƻŦ ǘƘŜǎŜ ƛǎǎǳŜǎ ǇƻǎŜ ŀ ǎƛƎƴƛŦƛŎŀƴǘ Ǌƛǎƪ ǘƻ 9ƭŜŎǘǊŀΩǎ ƛƴǾŜǎǘƳŜƴǘ ǇǊƻƎǊŀƳ 
or to public safety. 
  



 

1.15  Overview of key processes 
 

1.15.1 Routine inspections 
 
Electra routinely inspects all classes of assets on a time basis. The timing and scope of inspections 
varies by asset class, asset criticality and public safety risk and are described in detail in chapter 6. 
 

1.15.2 Maintenance 
 
9ƭŜŎǘǊŀ ǳǎŜǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǊŀƴƎŜ ƻŦ ƳŀƛƴǘŜƴŀƴŎŜ ǎǘǊŀǘŜƎƛŜǎΧ 
 

¶ The timing and scope of most maintenance is driven by the results of condition inspections, subject 
ǘƻ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻǊ ƛƴŘǳǎǘǊȅ safety recommendations. 
 

¶ Individual low value, low risk components maybe managed on a run-to-breakdown basis. 
 
These are described in detail in chapter 6. 
 

1.15.3 Development projects 
 
The key driver of all development projects is demand growth within existing network capacity 
(requiring a customer connection and minor network change), or demand growth in excess of existing 
network capacity or capability that requires capacity management, augmentation or network 
extension. 
 
Electra considers the following ŀǇǇǊƻŀŎƘŜǎ ǘƻ ƳŜŜǘƛƴƎ ƴŜǿ ŘŜƳŀƴŘΧ 
 

Approach Effect on asset utilisation Effect on failure risk 
Supplying the demand without any alterations to either asset capacity or 
ƻǇŜǊŀǘƛƻƴŀƭ ǇǊƻŎŜǎǎŜǎ όǘƘŜ άŘƻ-ƴƻǘƘƛƴƎέ ŀǇǇǊƻŀŎƘύΦ ¢Ƙƛǎ ŀǇǇǊƻŀŎƘ ǿƛƭƭ 
only be adopted after a risk analysis has confirmed that the overall risk 
exposures (particularly of in-service asset failure) remains acceptable. 
 

Increases (capacity headroom 
declines). 

Increases. 

Supplying the demand through an operational process eg. insisting that 
new load is controllable, or designing a tariff that encourages off-peak 
use. 
 

Increases in some locations (capacity 
headroom declines), but declines in 
other locations. Nett effect is minimal 
change in asset utilisation. 
 

Ideally nil, probably minimal 
in practice. 

Only after both of the above approaches have been determined to be 
unacceptable will Electra invest in new assets. 
 

Ideally nil (capacity headroom 
maintain by matching investment 
level to demand increase). In practice, 
a decrease if the next highest rated 
component is installed. 

Nil, possibly decrease 
depending on how much 
capacity is added. 
 

 
These are described more fully in Chapter 5. 
 

1.15.4 Measuring performance 
 
Electra measures its performance in thŜ ŦƻƭƭƻǿƛƴƎ ŀǊŜŀǎΧ 
 

¶ Performance of the overall network (reliability). 



 

¶ Performance of individual asset classes and assets (reliability, efficiency) 
 

¶ Works delivery performance (timeliness, budget and unit costs). 
 

¶ Asset management performance (alignment to long-term company objectives). 
 
Electra has adopted the approach that it is not only important for both physical and financial budgets 
to be met, it is also critical that those budgets accurately reflect the network condition and capacity 
utilisation to avoid a long-term accumulation of asset deterioration.  
 

1.16  Overview of documentation and controls 
 
Electra manages its documentation and information records through controls of various levels. These 
ƛƴŎƭǳŘŜΧ 
 

¶ Allocation of a unique numerical identifier to all key documents that is traceable. 
 

¶ Assigning an authorisation level for altering or approving documents. 
 

¶ Specifications for the nature and accuracy of asset data that is to be returned from field services 
staff and contractors. 

 
These documentation and data controls are described in the AMMAT section in Chapter 9. 
 

1.17  Overview of communication processes 
 
Electra communicates the key features of its asset management planning and activities to staff and 
contractors in the followiƴƎ ǿŀȅǎΧ 
 

¶ Asset Planning & Development staff prepare the AMP and its associated work programs and 
budgets. 
 

¶ The Finance team compile budgets for personnel, IT, AMP and non-network assets. 
 

¶ ElectraΩǎ Program Management, Service Delivery and Operations teams are advised of the key AMP 
themes and trends and consulted on the scope, method, timing and budgets of the works program. 

 

¶ Electra has a panel of pre-qualified field service contractors that are available to meet overflow 
work. They are informed when Electra identifies a likely overflow of work volumes. 

 

¶ /ƻƴǎǳƭǘŀƴǘǎ Ŏŀƴ ƻōǘŀƛƴ ǘƘŜ ǇǳōƭƛŎ ŎƻǇȅ ƻŦ ǘƘŜ !at ǘƻ ǳƴŘŜǊǎǘŀƴŘ 9ƭŜŎǘǊŀΩǎ ǇǊƛƻǊƛǘƛŜǎ ŀƴŘ ǿƻǊƪ 
programs. 

 
These communication processes are described in the AMMAT section in Chapter 9. 



2. Assets covered by this AMP 
 

2.1 Network area 
 

2.1.1 Regions covered 
 
9ƭŜŎǘǊŀΩǎ ŀǎǎŜǘǎ ŀǊŜ ǎǇǊŜŀŘ ƻǾŜǊ ǘƘŜ IƻǊƻǿƘŜƴǳŀ ŀƴŘ YŀǇƛǘƛ ŘƛǎǘǊƛŎǘǎ ƻƴ ǘƘŜ ƴŀǊǊƻǿ ǎǘǊƛǇ ƻŦ ƭŀƴŘ 
between the Tasman Sea and the Tararua Ranges, stretching from Foxton and Tokomaru in the north 
to Paekakariki in the south, as illustrated below. The network covers approximately 1,628 km2. 
 

 
 

2.1.2 Large consumers 
 



9ƭŜŎǘǊŀΩǎ ƭŀǊƎŜǎǘ ƴŜǘǿƻǊƪ ŎǳǎǘƻƳŜǊǎ ŀǊŜΧ 
 

¶ Alliance Group, Levin (meat processing). 

¶ Carter Holt Harvey, Levin (packaging manufacturer). 

¶ Kapiti Coast District Council (sewage and water treatment). 

¶ Pak n Save, Paraparaumu (supermarket). 

¶ Unisys, Paraparaumu (data processing). 

¶ KiwiRail, Kapiti Coast (rail transportation). 

These consumers represent less than 5% of the energy convŜȅŜŘ ǘƘǊƻǳƎƘ 9ƭŜŎǘǊŀΩǎ ƴŜǘǿƻǊƪΦ 
Accordingly, Electra faces a low revenue risk from its large industrial consumersΩ consumption trends. 
 
9ŀŎƘ ƻŦ ǘƘŜǎŜ ŎƻƴǎǳƳŜǊǎ ŦƻǊŜŎŀǎǘ ŘŜƳŀƴŘ ŀƴŘ ǎŜŎǳǊƛǘȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ŘƛǎŎǳǎǎŜŘ ŘǳǊƛƴƎ 9ƭŜŎǘǊŀΩǎ 
consumer consultation process, and specific requirements are included in the AMP as required. 
 

2.1.3 Network load characteristics 
 
²ƘƛƭŜ 9ƭŜŎǘǊŀΩǎ ƴŜǘǿƻǊƪ ƛǎ ŜƭŜŎǘǊƛŎŀƭƭȅ ŎƻƴǘƛƎǳƻǳǎΣ ƛǘ ƛǎ ōŜǎǘ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ǘǿƻ ƳŀǊƪŜǘ ǎŜƎƳŜƴǘǎΧΦ 
 

¶ A northern network supplied predominantly from the Mangahao GXP, and supplying Levin, Foxton 
and Shannon. The economy of this market segment is strongly tied to root and leaf vegetable prices 
and to dairy prices, and has demonstrated low growth in both MW demand and ICP numbers along 
with declining kWh due to low economic growth and minimal growth in housing.  
 

¶ A southern network supplied predominantly from Valley Road GXP, and supplying Paekakariki, 
Paraparaumu, Raumati, Waikanae and Otaki. This market segment has a broader demographic 
comprising a range of features including strongly urbanised through to lifestyle rural to agricultural 
production. A key feature of the southern network is that because many people in this area 
commute to Wellington, the day-time demand is considerably less than the evening demand, 
leading to a low load factor. 
 

About 43% of the energy conveyed by Electra is though the northern network, and about 57% through 
the southern network. 
 

2.1.4 Demand and energy  
 
Key parameters of ElŜŎǘǊŀΩǎ ƴŜǘǿƻǊƪ as of 31st March 2016 arŜΧΦ 
 

Parameters Quantity 

Number of connected customers 43,654 

Maximum demand 107 MW 

Annual electricity conveyance 439 GWh 

Line and cable length 2,256 km 

Number of zone substations 10 

Number of distribution substations 2,546 

Network asset valuation $158m 

 



2.2 Network configuration 
 
YŜȅ άŀǘ ŀ ƎƭŀƴŎŜέ ŦŜŀǘǳǊŜǎ ƻŦ 9ƭŜŎǘǊŀΩǎ ƴŜǘǿƻǊƪ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΦ 5Ŝǘŀƛƭǎ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ŀǎǎŜǘ ŎŀǘŜƎƻǊƛŜǎ ŀǊŜ 
set out in Chapter 3. 
 

System level Key features at a glance 
Bulk supply & embedded generation ¶ 2 D·tΩǎ ǎǳǇǇƭȅƛƴƎ ŀ ŎƻƛƴŎƛŘŜƴǘ ƳŀȄƛǳƳ ŘŜƳŀƴŘ ƻŦ мл7 MW. 

¶ Embedded hydro station of 38 MW (Managaho). 

¶ About 300 rooftop solar installations. 
 

Sub-transmission ¶ 4 zone substations supplied from Mangaho GXP. 

¶ 5 zone substations supplied from Valley Road GXP. 

¶ 1 zone substation that can be supplied from either Valley Road or Managahao. 
 

Distribution network ¶ 854 km of overhead line 

¶ 234 km of underground cable. 
 

Distribution substations ¶ 2,546 substations ranging in capacity from 5 kVA to 1,000 kVA. 
 

 



3. Assets by category 
 

3.1 Bulk supply assets 
 
Electra takes bulk supply from two D·tΩǎ: 
 

¶ Mangahao GXP, which supplies the northern area. 
 

¶ Valley Road GXP, which supplies the southern area. 9ƭŜŎǘǊŀΩǎ Otaki zone substation may be supplied 
from either GXP, but is usually supplied from Valley Road. 

 
YŜȅ ŦŜŀǘǳǊŜǎ ƻŦ ǘƘŜǎŜ ōǳƭƪ ǎǳǇǇƭȅ Ǉƻƛƴǘǎ ŀǊŜΧΦ 
 

GXP Winter firm capacity (MVA) Current peak demand (2016) 

Mangahao 30 48.3 
Valley Road 120 66.8 

 
The 38 a² aŀƴƎŀƘŀƻ ƘȅŘǊƻ ƎŜƴŜǊŀǘƛƻƴ ǎǘŀǘƛƻƴ ƛǎ ŜƳōŜŘŘŜŘ ƛƴ 9ƭŜŎǘǊŀΩǎ ƴŜǘǿƻǊƪ ǿƛǘƘ ŀ ŘƛǊŜŎǘ 
ŎƻƴƴŜŎǘƛƻƴ ǘƻ ¢ǊŀƴǎǇƻǿŜǊΩǎ оо ƪ± ōǳǎ ŀǘ aŀƴƎŀƘŀƻ. 
 

3.2 Sub-transmission assets 
 
Electra has 9 sub-ǘǊŀƴǎƳƛǎǎƛƻƴ ŦŜŜŘŜǊǎ ŀǎ ŦƻƭƭƻǿǎΧ 
 

GXP Feeder Rating (A) Typical loading (%) Performance & risk concerns 
Mangahao Mangahao ς Shannon 1 600 6% Nil 

Mangahao ς Shannon 2 600 6% Nil 
Mangahao ς Levin East 1 390 29% Mangahao CB 332 will be replaced before its 

rating of 390 A is likely to be constrained by 
 N-1 rating when feeding Otaki 

Mangahao ς Levin East 2 390 29% Mangahao CB 332 will be replaced before its 
rating of 390 A is likely to be constrained by 
 N-1 rating when feeding Otaki. 

Valley Road Valley Road ς Waikanae 1 530 24% Nil 
Valley Road ς Waikanae 2 600 21% Nil. 
Valley Road ς Para West 530 39% Nil 
Valley Road - Paraparaumu 600 36% Nil 
Valley Road - Paekakariki 600 7% Nil 

 
  



 

3.3 Zone substations 
 
Electra has 10 zone substations which transform energy from the 33kV sub-transmission network to 
the 11kV distribution network. All but 1 are dual transformer substations. 
 

Zone 
Substation 

Description Security L/tΩǎ Nature of Load Performance & risk 
concerns 

Shannon ¶ Dual-transformer 

¶ Indoor switchgear 

¶ Built in 2010. 

(n-1) 1,861 Mix of urban load in 
Shannon and rural load 
toward Tokomaru and Opiki. 

¶ No known issues 

¶ Performing within 
specification 

Foxton ¶ Dual-transformer 

¶ High-level steel structure 
outdoor  

¶ Significantly rebuilt in 
2004. 

(n-1) 3,424 Predominantly urban load in 
Foxton with some rural load 
in all directions. 

¶ No known issues 

¶ Performing within 
specification 

Levin East ¶ Dual transformer 

¶ High-level steel structure 

¶ Built in 1990. 

(n-1) 5,676 Predominantly urban, 
although with some rural 
load to the south and east of 
Levin. 

¶ No known issues 

¶ Performing within 
specification 

Levin West ¶ Dual transformer 

¶ High-level steel structure 

¶ Built in 1974. 
 

(n-1) 5,832 Predominantly the rural 
areas to the north and west 
of Levin, Waitarere Beach, 
some urban load in the 
western parts of Levin. 

¶ No known issues 

¶ Performing within 
specification 

Otaki ¶ Dual transformer 

¶ Indoor substation 

¶ Built in 1994 

(n-1) 5,,881 Predominantly urban load in 
Otaki with some rural load in 
Otaki Gorge, Manakau, Te 
Horo and Waikawa Beach. 

¶ No known issues 

¶ Performing within 
specification 

Waikanae ¶ Dual-transformer 

¶ Indoor substation 

¶ Built in 1996 

(n-1) 6,757 Dense urban load in and 
around Waikanae, some 
rural load to the north in 
Peka Peka and to the east in 
Reikorangi. 

¶ No known issues 

¶ Performing within 
specification 

Paraparaumu ¶ Dual-transformer 

¶ High-level concrete pole 
outdoor  

¶ Built in 1970, rebuilt in 
2015 

(n-1) 4,347 Dense urban load in the 
eastern and central parts of 
Paraparaumu, some rural 
load on the immediate 
outskirts of Paraparaumu. 

¶ Performing within 
specification 

¶ Increased inspection 
frequency for 1 
transformer. 

Paraparaumu 
West 

¶ Dual-transformer 

¶ Indoor substation 

¶ Built in 2002. 

(n-1) 5,164 Dense urban load in central 
and western parts of 
Paraparaumu. 

¶ No known issues 

¶ Performing within 
specification 

Raumati ¶ Dual-transformer 

¶ High-level steel structure 
outdoor substation 

¶ Built in 1988 

(n-1) 3,813 Dense urban load in and 
around Raumati. 

¶ No known issues 

¶ Performing within 
specification 

Paekakariki ¶ Single transformer 

¶ High-level outdoor 
substation 

¶ Built 1982 

¶ *Single transformer and 
33 kV feeder is backed up 
by 11 kV feeder except for 
NZR traction substation 
on n security and backed 
up by other NZR supplies 
to the north and south 

(n-1)*  
 

899 Mix of light urban and semi-
rural load around 
Paekakariki.  

¶ No known issues 

¶ Performing within 
specification 

 
  



 

3.3.1 Incoming switchgear 
 
LƴŎƻƳƛƴƎ όооƪ±ύ ǎǿƛǘŎƘ ƎŜŀǊ ƛǎ ŀǎ ŦƻƭƭƻǿǎΧ 
 

Zone 
Substation 

Description & number Age (years) Typical 
loading 

Shannon  10 indoor SF6 circuit breakers Ten at 7 years 3% 

Foxton 4 outdoor SF6 circuit breakers  One at 28 years 
Three at 14 years 

9% 

Levin East 6 outdoor SF6 circuit breakers Three at 27 years 
Two at 8 years 
One at 4 years 

18% 

Levin West 5 outdoor SF6 circuit breakers One at 41 years 
One at 10 years 
One at 8 years 
Two at 5 years 

19% 

Otaki 5 indoor SF6 circuit breakers Four at 23 years 
One at 14 years 

8% 

Waikanae 6 indoor SF6 circuit breakers Six at 21 years 10% 

Paraparaumu 8 indoor SF6 circuit breakers Eight at 2 years 9% 

Paraparaumu 
West 

5 indoor SF6 circuit breakers Five at 15 years 8% 

Raumati 5 outdoor SF6 circuit breakers Four at 29 years 
One at 12 years 

7% 

Paekakariki 1 outdoor oil circuit breaker One at 35 3% 

 

3.3.2 Power transformers 
 
tƻǿŜǊ ǘǊŀƴǎŦƻǊƳŜǊǎ όооκммƪ±ύ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΧ 
 

Zone Substation Number and rating Cooling T1 age 
 

T2 age Utilisation of Installed Firm Capacity 

Shannon Two 5 MVA ONAN 40 43 92% 

Foxton Two 11.5/23 MVA ONAN, ONAF 13 13 30% 

Levin East Two 11.5/23 MVA ONAN, ONAF 38 44 62% 

Levin West Two 11.5/23 MVA ONAN, ONAF 6 17 59% 

Otaki Two 11.5/23 MVA ONAN, ONAF 41 41 53% 

Waikanae Two 11.5/23 MVA ONAN, ONAF 21 21 63% 

Paraparaumu Two 11.5/18/23 MVA ONAN, ONAF, OFAF 47 47 54% 

Paraparaumu West Two 11.5/23 MVA ONAN, ONAF 15 14 52% 

Raumati Two 11.5/23 MVA ONAN, ONAF 6 30 44% 

Paekakariki One 5 MVA ONAN ONAN 57  - 

 
Shannon is the only substation that comes close to being loaded to near its firm (n-1) capacity. Load 
growth at Shannon is static, and in any case load can transferred to other substation by switching on 
the 11kV.  
  



 

3.3.3 Outgoing switchgear 
 
Outgoing switchgear (11kV) is ŀǎ ŦƻƭƭƻǿǎΧ 
 

Zone 
Substation 

Description & number Age Typical loading 

Shannon 7 Reyrolle LMVP Seven at 7 years 14% 

Foxton 7 Reyrolle LMVP Seven at 14 years 17% 

Levin East 8 South Wales SF6 
1 Reyrolle LMVP 

Nine at 27 years 22% 

Levin West 9 Reyrolle LMVP Three at 43 years 
Six at 18 years 

22% 

Otaki 8 Reyrolle LMVP Eight at 23 years 21% 

Waikanae 9 Reyrolle LMVP Nine at 21 years 25% 

Paraparaumu 10 Reyrolle LMVP Ten at 2 years 23% 

Paraparaumu 
West 

8 Reyrolle LMVP One at 9 years 
Seven at 15 years 

23% 

Raumati 4 Yorkshire SF6 
3 Reyrolle LMVP 

Four at 29 years 
Three at 20 years 

24% 

Paekakariki 4 Reyrolle LMT oil Four at 35 years 8% 

 

3.3.4 Buildings 
 
.ǳƛƭŘƛƴƎǎ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΧ 
 

Zone Substation General description Age Condition grade 

Shannon Timber Framed 11 Normal deterioration monitored in normal inspection cycle. 

Foxton Masonry Shear Walls 27 Normal deterioration monitored in normal inspection cycle. 

Levin East Masonry Shear Walls 28 Normal deterioration monitored in normal inspection cycle. 

Levin West Masonry Shear Walls 43 Normal deterioration monitored in normal inspection cycle. 

Otaki Timber Framed 24 Normal deterioration monitored in normal inspection cycle. 

Waikanae Timber Framed 21 Normal deterioration monitored in normal inspection cycle. 

Paraparaumu Masonry Shear Walls 2 Good or as new condition, may have customised lengthened 
inspection cycle as defined in this AMP. 

Paraparaumu West Timber Framed 15 Normal deterioration monitored in normal inspection cycle. 

Raumati Masonry Shear Walls 29 Normal deterioration monitored in normal inspection cycle. 

Paekakariki Masonry Shear Walls 35 Normal deterioration monitored in normal inspection cycle. 

 

3.4 Distribution lines & cables 
 
Electra has 846km of 11kV overhead lines and 231km of 11kV cables connecting its zone substations 
to its distribution substations. It is constructed mainly as follows: 
 

¶ CBD areas are almost exclusively cable.  In older urban areas with low load growth such as Levin 

and Foxton these cables are PILC 185mm2 Aluminium.  New installations are constructed of XLPE 

cable. 

 

¶ Suburban areas tend to be a mix of line and cable depending on whether the area was developed 

before or after undergrounding was adopted more widely around 1970.  Cable tends to be PILC 

Aluminium conductor, whilst overhead conductor is a variety of Bee, 19/0.064 Copper and 7/0.083 

Copper, almost totally on concrete poles. 

 



¶ Rural areas are mostly line (but with increasing lengths of cable).  These lines are Gopher or 7/0.064 

Copper. 
 
Line and cable length by zone substation area is as follows. 

 
Zone Substation Distribution network length (km) 

Overhead Underground Total 

Levin East 126 29 155 

Levin West 106 22 128 

Shannon  163 8 171 

Foxton 140 15 155 

Paraparaumu 29 32 61 

Paraparaumu West 6 29 36 

Raumati 11 13 24 

Waikanae 64 40 104 

Paekakariki 16 6 22 

Otaki 186 35 221 

Total 846 231 1,077 

 

3.5 Distribution switchgear 
 
Electra has 1,266 individual distribution switchs including ring main units, auto reclosers, air break 
switches and drop-out fuses. Precise numbers of each class of switches are in Chapter 6. 
 

3.6 Distribution substations 
 
9ƭŜŎǘǊŀΩǎ ŘƛǎǘǊƛōǳǘƛƻƴ ǘǊŀƴǎŦƻǊƳŜǊǎ ǊŀƴƎŜ ŦǊƻƳ ǊǳǊŀƭ м-phase 5kVA pole-mounted transformers with 
minimal fuse protection, to 3-phase 1,000kVA ground-mounted transformers with ring main unit and 
circuit breaker protection, and are detailed in Chapter 6. Transformers may provide electricity to single 
large consumers, several large consumers or many small consumers.  
The key systemic issue with this asset class is corrosion of ground mounted transformer enclosures 
closer to coastal areas, which typically requires replacement after only 30-40 years of service.Electra 
also have issues with deck mounted transformers needing to be replaced due to safety concerns 
around structural integrity. 
  



 

3.7 LV lines & cables 
 
Electra has 507km of overhead LV (400V) and 483km of underground LV connecting its distribution 
substations to its customers, with an associated 10,863 pillars and cabinets. 
 
LV line and cable length by zone substation area is as follows. 

 
Zone Substation LV network length (km) 

Overhead Underground Total 

Levin East 91 58 149 

Levin West 74 46 120 

Shannon  71 9 80 

Foxton 64 16 80 

Paraparaumu 21 67 88 

Paraparaumu West 8 77 85 

Raumati 24 36 60 

Waikanae 45 110 155 

Paekakariki 10 5 15 

Otaki 99 59 158 

Total 507 483 990 

 

3.8 Customer connections 
 
¢ƘŜ ŎƻƴǎǳƳŜǊ ŎƻƴƴŜŎǘƛƻƴ ŀǎǎŜǘǎ ŎƻƴƴŜŎǘ 9ƭŜŎǘǊŀΩǎ поΣ654 consumers to the 11kV and 400V 
distribution networks. These connection assets include simple pole fuses, suburban distribution pillars 
and dedicated lines and transformer installations supplying single large consumers. 
 
In most cases the fuse holder forms ǘƘŜ ŘŜƳŀǊŎŀǘƛƻƴ Ǉƻƛƴǘ ōŜǘǿŜŜƴ 9ƭŜŎǘǊŀΩǎ ƴŜǘǿƻǊƪ ŀƴŘ ǘƘŜ 
ŎƻƴǎǳƳŜǊǎΩ ŀǎǎŜǘǎ όǘƘŜ άǎŜǊǾƛŎŜ ƳŀƛƴέύΦ ¢Ƙƛǎ ƛǎ ǳǎǳŀƭƭȅ ƭƻŎŀǘŜŘ ŀǘ ƻǊ ƴŜŀǊ ǘƘŜ ǇƘȅǎƛŎŀƭ ōƻǳƴŘŀǊȅ ƻŦ ǘƘŜ 
ŎƻƴǎǳƳŜǊǎΩ ǇǊƻǇŜǊǘȅΦ ¢ƘŜǎŜ ŀǎǎŜǘǎ ŦƻǊƳ ǘƘŜ Ǉƻƛƴǘ ƻŦ ŘŜƭƛǾŜǊȅ ŦƻǊ 9ƭŜŎǘǊŀΩǎ ŘƛǎǘǊƛōǳǘƛƻƴ ǎŜǊǾƛŎŜs. 
 
The key systemic issue with consumer connections has been the corrosion of some earlier thin steel 
pillars and the degradation of non UV stabilised polymer pillars. The affected pillars are replaced 
progressively based on risk they pose to network and public safety. 
 

3.9 Other assets 
 

3.9.1  Load control 
 
9ƭŜŎǘǊŀ ƻǿƴǎ ŀƴŘ ƻǇŜǊŀǘŜǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƭƻŀŘ ŎƻƴǘǊƻƭ ǇƭŀƴǘΧ 
 

¶ One Zellweger SFU-K/203 injection plant at Shannon rated at 80kVA, and signalling to the 
northern area. This was installed in 2011 as part of the substation rebuild. 
 



¶ One Landis + Gyr SFU-K/403 injection plant rated at 200kVA in at Electra-owned building at 
Paraparamu zone substation, and signalling to the southern area. This was installed in 2016. 

 

¶ Two Zellweger SFU-K/203 injection plant controllers rated at 80kVA in storage at Paraparaumu 
West and Shannon, which are spares. 

 
Both the Shannon and the Valley Road plants inject into the 33kV at 283Hz. 
 
Most customer load control relays are owned by the energy retailer. Electra, does however, still 
owns 1,924 relays for controlling street lights, under verandah lighting and pilot-wire load control. 
 

3.9.2  Protection & control 
 
9ƭŜŎǘǊŀΩǎ ƴŜǘǿƻǊƪ ƛƴŎƭǳŘŜǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ōǊƻŀŘ ŎƭŀǎǎŜǎ ƻŦ ǇǊƻǘŜŎǘƛƻƴ ŀƴŘ ŎƻƴǘǊƻƭΧ 
 

¶ Legacy protection relays (over current, earth fault, auto reclose functions). 
 

¶ More recent digital protection (voltage, frequency, directional, distance, bus zone, and failure 
functionality). 

 

¶ Transformer and tap changer temperature sensors including surge arrestors, explosion vents and 
oil level sensors. 

 
9ƭŜŎǘǊŀΩǎ Ƴŀƛƴ Ŏƭŀǎǎ ƻŦ ŎƻƴǘǊƻƭ ŀǎǎŜǘǎ ŀǊŜ ǘŀǇ ŎƘŀƴƎŜǊ ŎƻƴǘǊƻƭǎΣ ŦƻǊ ǿƘƛŎƘ 9ƭŜŎǘǊŀ Ƙŀǎ ǎǘŀƴŘŀǊŘƛǎŜŘ ƻƴ 
the Eberle range. 
 

3.9.3  SCADA & communications 
 
Electra uses iSCADA for general control and monitoring. This was installed during 2010. The master 
station is located at Levin West. This relays information via a point-to-point link to the network control 
ŎŜƴǘǊŜ ŀǘ 9ƭŜŎǘǊŀΩǎ ƻŦŦƛŎŜǎ ƛƴ [ŜǾƛƴΦ ! ǊŜǇƭƛŎŀ ŜƳŜǊƎŜƴŎȅ ŎƻƴǘǊƻƭ ŎŜƴǘǊŜ ƛǎ ŀƭǎƻ ƭƻŎŀǘŜŘ ŀǘ [ŜǾƛƴ ²ŜǎǘΦ 
 
Microwave radio and voice connect all sites with a self healing topology that includes the following 
ǊŜǇŜŀǘŜǊ ǎƛǘŜǎΧ 
 

¶ Forest Heights, Waikanae. 
 

¶ Mataihuka south of Paraparaumu. 
 

¶ Moutere Hill west of Levin. 
 

¶ Levin West substation. 
 

¶ Tunapo at Paekakariki. 
 
 
 



3.9.4  Mobile generator 
 
Electra has owned a 500kVA mobile diesel generator since 2008 which is primarily used to maintain 
supply during planned and unplanned outages. 
 
 

3.10 Asset valuation (RAB) allocation 
 
!ƭƭƻŎŀǘƛƻƴ ƻŦ ŀǎǎŜǘ Ǿŀƭǳŀǘƛƻƴ όw!.ύ ŀŎǊƻǎǎ 9ƭŜŎǘǊŀΩǎ ŀǎǎŜǘǎ ƛǎ ŀǎ ŦƻƭƭƻǿǎΧ 
 

Asset class Valuation (31st March 2016) Percent of valuation * 

Distribution and LV cables $36,298,000 23.0% 

Distribution and LV lines $28,942,000 18.3% 

Zone substations $26,075,000 16.5% 

Distribution substations and transformers $25,204,000 15.9% 

Other network assets $12,525,000 7.9% 

Subtransmission cables $10,031,000 6.3% 

Distribution switchgear $9,742,000 6.1% 

Subtransmission lines $6,789,000 4.3% 

Non-network assets $2,424,000 1.5% 

Total $158,039,000 100.0% 
 
* Percentages may not add due to rounding. 



4. Proposed service levels 
 

4.1 Customer service levels 
 

4.1.1 Primary customer service levels 
 
9ƭŜŎǘǊŀΩǎ ǇǊƛƳŀǊȅ ŎǳǎǘƻƳŜǊ ǎŜǊǾƛŎŜ ƭŜǾŜƭ ƛǎ ǎǳǇǇƭȅ Ŏƻƴǘƛƴǳƛǘȅ ŀƴŘ ǊŜǎǘƻǊŀǘƛƻƴΣ ŀǎ ƳŜŀǎǳǊŜŘ ōȅ {!L5LΣ 
SAIFI and CAIDI. Electra doŜǎƴΩǘ ŘŜƭƛōŜǊŀǘŜƭȅ ŘƛǎǘƛƴƎǳƛǎƘ ōŜǘǿŜŜƴ ŎǳǎǘƻƳŜǊǎ ƛƴ ŘƛŦŦŜǊŜƴǘ ƎŜƻƎǊŀǇƘƛŎŀƭ 
areas, but the radial configuration of its rural network will inevitably mean that while all customers 
will experience a similar frequency of interruptions, those in rural areas are likely to endure longer 
supply interruptions. 
 
9ƭŜŎǘǊŀΩǎ ƘƛǎǘƻǊƛŎŀƭ ŀƴŘ ŦƻǊŜŎŀǎǘ {!L5LΣ {!LCL ŀƴŘ /!L5L ŀǊŜΧ 
 

Measure  ċ  Actual (historical) Forecast Č 
2011/12 2012/13 2013/14 2014/15 2015/16 2017/18 2018/19 2019/20 2020/21 2021/22 

SAIDI 74.7 131.8 58.0 67.3 139.3 83.0 83.0 83.0 83.0 83.0 
SAIFI 1.62 2.29 0.93 1.25 2.25 1.66 1.66 1.66 1.66 1.66 
CAIDI 46.2 57.6 75.2 53.7 61.9 50.0 50.0 50.0 50.0 50.0 

 
* Actual for 2016/17 not available at time of writing. 

 
Comments on the historical performance ƛƴŎƭǳŘŜΧ 
 

¶ Storms in April 2014 and August 2014 meant the 2014/15 SAIDI exceeded target. 
 

¶ An unplanned interruption on the back up supply to Levin whilst the main 33kV supply was out of 
service for maintenance meant the 2015/16 SAIDI exceeded target. 

 
/ǳǎǘƻƳŜǊ Ŏƻƴǎǳƭǘŀǘƛƻƴ ŀƴŘ ŎƻƳƳǳƴƛǘȅ ŜƴƎŀƎŜƳŜƴǘ ǊŜǾŜŀƭǎ ǘƘŀǘ 9ƭŜŎǘǊŀΩǎ ŎǳǎǘƻƳŜǊǎ ǇǊŜŦŜǊ ƴƻǘ  ǘƻ 
pay more for further improvements in reliability. However Electra has identified several strategies that 
have the potential to significantly improve reliability and safety, and deliver improved returns within 
the current cost base. 
 

Initiative Safety Reliability OpEx reduction 
Take a more strategic view of tree trimming eg. cutting back trees near 
the growth zone. 
 

 ̧  ̧  

Planned removal of metallic pitch-filled pot heads that are of particular 
risk eg. sensitive sites, coastal corrosion areas etc. 
 

  ̧  

Review the effectiveness and efficiency of cross-arm and conductor 
replacement programs. 
 

  ̧  

Disaggregate fault response from reactive maintenance to better 
allocate costs to asset classes, and capitalise some of those costs 
 

   ̧

 
Electra will amend its forecasts once firm decisions on the above initiatives are made and credible 
estimates of the likely improvements are made. 
 
 



4.1.2 Secondary customer service levels 
 
9ƭŜŎǘǊŀΩǎ ǎŜŎƻƴŘŀǊȅ ŎǳǎǘƻƳŜǊ ǎŜǊǾƛŎŜ ƭŜǾŜƭǎ ƛƴŎƭǳŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀǎǇŜŎǘǎΧ 
 

¶ Processing an application for a new connection. 
 

¶ Providing technical advice. 
 

¶ Giving sufficient notice for planned shutdowns. 
 
Customer ǎǳǊǾŜȅ ōȅ ōƻǘƘ 9ƭŜŎǘǊŀ ŀƴŘ ƻǘƘŜǊ 95.Ωǎ ƘŀǾŜ ƛŘŜƴǘƛŦƛŜŘ ǘƘŜǎŜ ǎŜǊǾƛŎŜ ŀǘǘǊƛōǳǘŜǎ ŀǎ ƭŜǎǎ 
important than supply reliability (continuity and restoration). A key feature of these secondary service 
attributes is that they are based on processes rather than fixed asset investment, hence they can be 
manipulated more easily. 
 
9ƭŜŎǘǊŀΩǎ ǘŀǊƎŜǘ ŦƻǊ ǘƘŜǎŜ ǎŜŎƻƴŘŀǊȅ ŎǳǎǘƻƳŜǊ ǎŜǊǾƛŎŜ ƭŜǾŜƭǎ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΧ 
 

Attribute Measure Forecast Č 
2017/18 2018/19 2019/20 2020/21 2021/22 

Processing new 
connection application 

Number of working days to process 3 3 3 3 3 

Providing technical 
advice 

Number of working days to acknowledge by mail 4 4 4 4 4 
Number of working days to acknowledge by 
phone 

2 2 2 2 2 

Number of working days to investigate inquiry or 
validate complaint 

5 5 5 5 5 

Number of working days to provide advice for 
non-complaint matter 

3 3 3 3 3 

Number of working days to resolve proven 
complaint unless non-minor asset modification 
required) 

10 10 10 10 10 

Notice for planned 
shutdowns 

Number of customers to who 3 working days of a 
shutdown is not provided. 

5 5 5 5 5 

Number of large customers to whom 60 minutes 
advanced notice of a planned shutdown is not 
provided. 

1 1 1 1 1 

Number of large customers whose preferred 
shutdown times cannot be accommodated. 

2 2 2 2 2 

 

4.2 Asset performance levels 
 
9ƭŜŎǘǊŀΩǎ ŀǎǎŜǘ ǇŜǊŦƻǊƳŀƴŎŜ ƭŜǾŜƭǎ ƛƴŎƭǳŘŜΧ 
 

¶ Load factor. 
 

¶ Capacity utilisation.  
 

¶ Network losses. 
 
9ƭŜŎǘǊŀΩǎ ƘƛǎǘƻǊƛŎŀƭ ŀƴŘ ŦƻǊŜŎŀǎǘ {!L5LΣ {!LCL ŀƴŘ /!L5L ŀǊŜΧ 
 

Measure  ċ  Actual (historical) Forecast Č 
2011/12 2012/13 2013/14 2014/15 2015/16 2017/18 2018/19 2019/20 2020/21 2021/22 

Load factor 49% 54% 53% 56% 47% 50% 50% 49% 49% 49% 
Capacity utilisation 33% 26% 26% 25% 30% 30% 33% 33% 33% 33% 
Network losses 7.3% 7.5% 7.4% 6.7% 6.8% 6.7% 6.7% 6.7% 6.7% 6.6% 

 
*  Actual for 2016/17 not available at time of writing. 



 

4.3 Public safety performance levels 
 
ElectraΩǎ ǇǳōƭƛŎ ǎŀŦŜǘȅ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴŎƭǳŘŜǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŜŀǎǳǊŜǎΧ 
 

¶ Compliance with the Electricity (Safety) Regulations 2011. 
 

¶ Compliance with the Electricity (Hazards From Trees) Regulations 2003. 
 
9ƭŜŎǘǊŀΩǎ ǘŀǊƎŜǘǎ ŀǊŜ ƴƛƭ ƴƻƴ-compliances with both Regulations for every year. 
 

4.4 Regulatory performance levels 
 
wŜƎǳƭŀǘƻǊȅ ǇŜǊŦƻǊƳŀƴŎŜ ƭŜǾŜƭǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ǎŜǘ ōȅ ǎǘŀǘǳǘƻǊȅ ŀƎŜƴŎƛŜǎΣ ŀƴŘ ƛƴŎƭǳŘŜΧ 
 

¶ Compliance with the Electricity Distribution Information Disclosure Determination 2012. 
 

¶ Compliance with the Electricity Industry Participation Code. 
 

¶ Compliance with the operative Horowhenua and Kapiti Coast district plans. 
 

¶ Compliance with the operative Wellington and Horizons regional plans. 
 

¶ Participation in regional disaster recovery initiatives such as Life Lines. 
 

¶ Compliance with NZTA requirements for locating assets within road reserve, and for working within 
road corridors. 

 

¶ Compliance with KiwiRail requirements for locating assets near railway lines, and for working 
within rail corridors. 

 

¶ Compliance with electrical worker certification and training requirements. 
 

Electra aims to fully comply with all of the above requirements. 
 

4.5 Public good service levels 
 
Electra also provides a range of (non-safety) services that are considered to be for the public good. 
¢ƘŜǎŜ ƛƴŎƭǳŘŜΧ 
 

¶ Switching of controlled loads, including street lights and under verandah lighting. 
 

¶ Ensuring voltage remains within statutory limits (which Electra expects to become more difficult if 
rooftop solar proliferates). 
 

¶ Accomodating the highly variable and bi-directional power flows from rooftop solar generation, 
and ensuring that other consumers are not effected. 

 



¶ Investigating and limiting harmonic interference. 
 

¶ Laying ducts during other parties excavations to avoid future excavations. 
 

¶ !ƭƭƻǿƛƴƎ ƻǘƘŜǊ ǇŀǊǘƛŜǎ ǘƻ ǎǳǎǇŜƴŘ ŎŀōƭŜǎ ŦǊƻƳ 9ƭŜŎǘǊŀΩǎ ǇƻƭŜǎΦ 
 

¶ !ƭƭƻǿƛƴƎ ƻǘƘŜǊ ǇŀǊǘƛŜǎ ǘƻ Ƴƻǳƴǘ ǎƛƎƴǎ ƻƴ 9ƭŜŎǘǊŀΩǎ ǇƻƭŜǎΦ 
 

¶ Relocating assets to better suit other parties, especially near roadways. 
 

4.6 Justification for service levels 
 
Electra Ƙŀǎ ŀŘƻǇǘŜŘ ƛǘΩǎ ŎǳǊǊŜƴǘ ŀƴŘ ǇƭŀƴƴŜŘ ŦǳǘǳǊŜ service levels ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΧ  
 

¶ Customer surveys have repeatedly revealed a preference for paying about the same line charges 
to receive about the same reliability. 
 

¶ Specific requests from customers to receive a different mix of reliability and pricing from what 
would otherwise be available. 
 

¶ Decisions over many decades as to whether the 11kV network configuration should be radial or 
meshed, which strongly influences supply restoration times. 

 

¶ Decisions over many decades that have influenced asset condition, and hence supply reliability.  
 

¶ External agencies may impose either a service level (eg. public safety, AMP disclosure etc) or 
impose criteria that manifest as service levels (eg. a requirement to underground all new lines). 

 

4.7 Translating stakeholder needs into service levels  
 
Electra translates its stakeholder needs into service levels as folloǿǎΧ 
  

Service level attribute  Consumer response  Service levels 

What do consumers want the most?  Č Continuity and restoration 
first and foremost 

Č Give priority to continuity and  restoration 
of supply first and foremost. 

How much do they want? Č About the same as they 
are currently getting 

Č Maintain continuity and restoration 
performance at about the current level. 

How much do they want to pay?  Č About the same as they 
are currently paying 

Č Keep line charges at about the same level 
as they currently are. 

Are the consumers happy? Č Yes Č Keep delivering similar service levels for 
other attributes. 



5. Network development plans 
 

5.1 Planning context  
 
9ƭŜŎǘǊŀΩǎ ŘŜǾŜƭƻǇƳŜƴǘ Ǉƭŀƴǎ ŀǊŜ ŘǊƛǾŜƴ ǇǊƛƳŀǊƛƭȅ ōȅ capacity constraints, declining reliability, voltage 
excursions, or security of supply. 
 
At its most fundamental level, demand is created by consumers drawing energy from or by injecting 
energy into their individual connections. Electra recognises that the issues that have historically led to 
demand growth are now more multi-dimensional, along with the added overlay of disruptive 
technologies. 
 
The following has been considered in regard to emerging technologiesΧ 
 

Specific technology Mode of operation Implications for Electra 
Conventional, well understood loads Consumption ¶ Increasing demand. 
Inverter heat pumps Consumption ¶ Increasing peak demand, but with no commensurate 

increase in kWh. 

¶ Declining load factor 

¶ Declining power factor. 

¶ Increasing harmonics. 
Roof top solar Injection ¶ Possible off-set of GXP demand (but probably not during 

peak periods). 

¶ Possible increase in peak loading of some feeders. 

¶ Over voltages during periods of high generation and low 
demand. 

¶ Increased bi-directional power flows. 

¶ Reduced kWh sales if located behind the meter. 

¶ Peak shifting later into summer evenings. 
Batteries Consumption ¶ Possible improving load factor if charging restricted to off-

peak. 
Injection ¶ Possible off-set of GXP demand. 

¶ Ability to maintain supply during faults may reduce 
criticality of fault restoration processes. 

Electric cars Consumption ¶ Possible improving load factor if charging restricted to off-
peak. 

¶ Increased demand if charging unmanaged. 
Injection ¶ This is speculative and application of this capability will be 

monitored. 
Low energy lighting interior Consumption ¶ Reduced demand and consumption 
Low energy streetligting Consumption ¶ Reduced demand and consumption. Lower consumption 

based revenue will impact the value of this supply business 

 
This demand at each connection aggregates up the network to the distribution transformer, then to 
the distribution feeder, to the zone substation, to the sub-transmission network back to the GXP and 
ultimately through the grid to a power station. 
 
Electra has adopted the 11kV feeder as its fundamental planning unit which typically represents one 
or more of the following combinations of consumer connection. 

¶ An aggregation of up to 1,500 urban domestic consumer connections (tends to be limited by the 
number of customers exposed to any one fault). 

¶ An aggregation of about 5,000 kVA of urban commercial load (tends to be limited firstly by feeder 
loading, but also to limit the fraction of the CBD exposed to any one fault). 

¶ A single large industrial consumer (tends to be driven by load, but also if that consumer is likely to 
create a lot of harmonics or flicker). 



5.2 Planning criteria 
 
Electra considers the following criteria for planning and developing its network. 
  

¶ Capacity and voltage constraints. 
 

¶ Reliability. 
  

¶ Security of supply.   

 

5.2.1 Capacity & voltage triggers 
 

If any of the triggers  below are exceeded Electra will intervene which may include adding additional 

capacity to the network:  

 

Asset category System Growth (consider adding capacity) 

Capacity trigger Voltage trigger 
400V lines & cables ¶ Not applicable ς tends to manifest as 

voltage constraint. 
¶ ±ƻƭǘŀƎŜ ŀǘ ŎƻƴǎǳƳŜǊǎΩ ǇǊŜƳƛǎŜǎ ŎƻƴǎƛǎǘŜƴǘƭȅ 

drops below 94% of the nominal value. 

Distribution substations ¶ Where fitted, MDI reading exceeds 
100% of nameplate rating. 

¶ Voltage at LV terminals consistently drops below 
100% of the nominal value. 

Distribution lines & cables ¶ Conductor current consistently 
exceeds 70% of thermal rating for 
more than 3,000 half-hours per year. 

¶ Voltage at HV terminals of transformer 
consistently drops below 10.5kV and cannot be 
compensated by local tap setting. 

¶ Conductor current exceeds 100% of 
thermal rating for more than 10 
consecutive half-hours per year. 

Zone substations ¶ Max demand consistently exceeds 
100% of nameplate rating. 

¶ 11kV voltage Alarms from SCADA as recorded in 
SCADA Alarm and Event  history 

Sub-transmission lines & 
cables 

¶ Conductor current consistently 
exceeds 66% of thermal rating for 
more than 3,000 half-hours per year. 

¶ 33kV voltage below 31.5kV at Zone substation 
supplied 

¶ Conductor current exceeds 100% of 
thermal rating for more than 10 
consecutive half-hours per year. 

¶ Low volts alarms from Scada and reported in 
Scada Alarm & event history  

  

5.2.2 Reliability triggers 
 

In order to limit the load interrupted by any 1 fault, Electra will consider intervening when the 

following levels are reached. 

 

¶ An aggregation of up to 1,500 urban domestic consumer connections on any 1 feeder. 
 

¶ An aggregation of about 5,000 kVA of urban commercial load on any 1 feeder. 

 

5.2.3 Security of supply triggers 
 

ElectraΩǎ ǎŜŎǳǊƛǘȅ ƻŦ ǎǳǇǇƭȅ ǎǘŀƴŘŀǊŘǎ ŀǊŜ ǎŜǘ ƻǳǘ ōŜƭƻǿΦ  Lƴ ǎŜǘǘƛƴƎ ǘŀǊƎŜǘ ǎŜŎǳǊƛǘȅ ƭŜǾŜƭǎ 9ƭŜŎǘǊŀΩǎ 

preferred means of providing security to urban zone substations will be by alternative sub-

transmission assets with any available back-feeding on the 11kV providing a second tier of security. 



 

System level Load type First fault Second fault 
GXP Greater than 12MW or 

6,000 consumers. 
No loss of supply. 
 

50% of load restored in 15 minutes, 
100% of load restored in 2 hours 

Zone substation Between 4 and 12MW or 
2,000 to 6,000 consumers. 

No loss of supply 
 

All load restored within 60 minutes. 
 

Zone substation Less than 4 MW Loss of supply, 100 % load restored 
within 30 minutes from adjacent 
substations. 

Fault repair time 

11kV feeder Between 2.0 and 4.0 MW Loss of supply, supply restored within 
30 minutes from adjacent feeders. 

Loss of supply, supply restored within 
4 hours from adjacent feeders. 

11kV feeder Between 0.5 and 2.0 MW Loss of supply, supply restored within 
30 minutes from adjacent feeders 
where available. 

Fault repair time 

11kV feeder Less than 0.5 MW Fault repair time Fault repair time 

400V feeder About 30 to 40 residential 
customers. 

Fault repair time Fault repair time 

 

5.2.4 Actions when triggers are exceeded 
 
Refer to Chapter 5.8. 
 

5.3 Use of standards, codes etc 
 
Electra uses standards, codes and guidelines to achieve the following purposes (essentially all risk 
management tools)Χ 
 

Method Purpose 
Achieve  construction 
and operational safety 
and asset performance 

Minimise 
inventory 

costs 

Minimise 
operating 

costs 

Minimise design 
and 

construction 
costs 

Use of standard design concepts    ̧  ̧

Use of technical design standards  ̧   ̧  

Use of standard asset sizes and configuration   ̧  ̧  ̧

Use of preferred purchasing   ̧  ̧   ̧

Use of in-house field staff  ̧    ̧

 

5.4 Consideration of energy efficiency 
 
Electra recognises that network losses are significant (about 6.7% of energy entering the network), 
ƘŜƴŎŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀǇǇǊƻŀŎƘŜǎ ŀǊŜ ǳǎŜŘΧ 
 

¶ Upgrading of overloaded conductors to reduce the i2R losses. 
 

¶ Consideration of Iron and Copper losses when purchasing equipment. 
 

¶ Optimisation of open points. 
 

5.5 Asset capacity criteria 
 
These are summarised in Chapter 5.2 above. 
 



5.6 Development prioritisation 
 
The finite funds that are available each year (both from revenue, and from borrowing) require 
ŘŜǾŜƭƻǇƳŜƴǘ ǿƻǊƪ ǘƻ ōŜ ǇǊƛƻǊƛǘƛǎŜŘ ƻǊ ǊŀƴƪŜŘ ōȅ ǘƘŜƛǊ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ 9ƭŜŎǘǊŀΩǎ ƎƻŀƭǎΦ These goals 
closely reflect the priority of stakeholder interests and how competing or conflicting interests will be 
managed (described in Chapter 1.8). 
 

Prioritisation is also strongly linked to risk management (Chapter 8).  Projects that reduce risks with 

high likelihood and high consequence are assigned a higher priority. 

 
Each of the possible approaches to meeting demand that are outlined in Chapter 5.8 provide potential 
solutions that are considered. 
 

5.7 Demand forecasts 
 

5.7.1 Demand forecasting methodology 
 

Demand trends and challenges 
 
Historically Electra has used a simple linear projection of recent zone substation demand growth rates 
to forecast demand, and supplemented by inclusion of localised factors eg. known industrial 
developments, observations of farm land being sold for residential development etc. It is 
acknowledged that this has probably led to a long-run over-investment in asset capacity, and also that 
many of the assumptions used in the past may no longer be valid. 
 
9ƭŜŎǘǊŀ ƴƻǿ ǊŜŎƻƎƴƛǎŜǎ ǘƘŀǘ ŘŜƳŀƴŘ ƛǎ ōŜŎƻƳƛƴƎ ƳƻǊŜ ŎƻƳǇƭŜȄΣ ǾƛȊΧΦ 
 

¶ Installation of rooftop solar and other micro-generation technologies behind the meter are 
ŘŜŎƻǳǇƭƛƴƎ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ŘŜƳŀƴŘ ǎǳǇǇƭƛŜŘ ŀƴŘ ŘŜƳŀƴŘ ǎŜŜƴ ōȅ 9ƭŜŎǘǊŀΩǎ ƴŜǘǿƻǊƪ and 
are expected to significantly alter the traditionally understood daily load cycle. 
 

¶ Electric car recharging could ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŀŘŘ ǘƻ 9ƭŜŎǘǊŀΩǎ ǇŜŀƪ ŘŜƳŀƴŘ ƛŦ ƴƻǘ ŎƻǊǊŜŎǘƭȅ ƳŀƴŀƎŜŘΦ 
 

¶ Improvement of motorways from Wellington could allow commuters to arrive home earlier, 
possibly concentrating the Kapiti zone substation peaks into narrower time periods.  

 

¶ Publications by both the Kapiti Coast and Horowhenua District Councils indicating that increasing 
house prices in the Wellington metro area is encouraging people to move to Kapiti, in turn driving 
up house prices in Kapiti and encouraging people to move to Horowhenua.  

 

¶ Increasing penetration of cheap heat pumps is making the load profile more peaky. This requires 
more capacity to be installed, but with minimal increase in kWh sales from which to recover the 
cost of that capacity. 

 
However Electra believes that these issues are steady rather than sudden, and that there is sufficient 
capacity headroom (especially in the Northern network) to accommodate demand growth. 
 



Demand issues specific to Electra 
 
The annual planning process has revealed a low rate of demand growth in the Northern area, which 
combined with sufficient capacity for the current planning period means that it is unlikely that the 
capacity of any significant assets will be exceeded without sufficient time to react. 
Electra does however recognise that demand growth in the Southern area is higher due to both 
residential sub-division development in Paraparaumu and Waikanae and retail development around 
Paraparaumu. Most of the development is 11kV feeder duplication and meshing to increase available 
capacity and to reduce the number of customers effected by individual faults. 
Specific issues which arise from the load projections are: 
 

¶ Increasing air conditioning load is likely to over-lap into peak periods when demand is already high.  

The potential impact on the network is not yet known and feeder loading information is being 

captured, along with temperature and rainfall to identify any relevant trends.  This issue has not 

been factored into the load forecast; 

 

¶ The increasing popularity of beach-front settlements will require up-sizing or duplication of existing 

11kV lines.  This is required to minimise the effects of outages which have an impact on the security 

levels. 
 

Current approach to demand forecasting 
 
9ƭŜŎǘǊŀΩǎ ŘŜƳŀƴŘ ŦƻǊŜŎŀǎǘƛƴƎ ƳŜthodology: 
 

¶ Reviews external demographic, technology, economic and transport information (Councils, ANZ 
Bank, Reserve Bank, NZTA) for trends that are likely to alter current demand patterns at domestic, 
commercial, agricultural and industrial level.  
 

¶ Aggregates the prospective effects of those trends up through the supply chain at 11kV feeder, 
zone substation and finally to GXP level. 

 
Electra recognises that the following issues will need to be considered in future demand forecastsΧ  

¶ Distruptive technologies, demand management and cost reflective distribution pricing. 

 

¶ Bidirectional energy flows could complicate demand forecasting. 

 

Electra recognises that the following previously held assumptions may also need to be re-ŀǎǎŜǎǎŜŘΧ 

 

¶ The previously assumed demand diversity between zone substations may decline (ie. increase 

towards 1) as non-coincident demands converge in time. 

 

¶ The previously assumed constant power factor throughout the planning period may decline as air 

conditioning load increases. 

 

¶ The previously assumed constant asset utilisation may decline as air conditioning penetration 

increases. 
 

¶ Harmonic interference may increase as inverter-drive air conditioners increase in number. 

 



!ǎǎǳƳǇǘƛƻƴǎ ǘƘŀǘ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ǊŜƳŀƛƴ ǾŀƭƛŘ ƛƴŎƭǳŘŜΧ 

 

¶ Based on a literature search, Electra has concluded that rooftop solar begins to cause power flow 

and voltage difficulties when the injected energy exceeds about 20% of prevailing demand. This is 

not expected to occur within the first 5 years of the planning period. 

 

¶ New connections will continue to be predominately residential and increase at the historical 

average rate of 300-400 per year (at a diversified 2kW per connection this equates to increasing 

underlying peak demand of 600 to 800 kW per year). 
 

5.7.2  Zone substation demand forecasts 
 
Based on these assumptions, the following zone substation demand forecasts have been adopted for 
development planning.  Historical demand has also been included for comparison purposes. 



 

 



The following assumptions have been applied in deriving the zone substation demand forecasts: 

Zone 
Substation 

Rate and Nature of Growth Provision for Growth 

Shannon About 0.5% per year, mainly lifestyle blocks 
around Tokomaru. 

None required.  

Foxton About 1.0% per year, mainly residential 
development at Foxton Beach. 

None required 

Levin East About 1.7% per year, mainly commercial 
and lifestyle blocks to the south and east of 
Levin. Possible large off-peak industrial load 
growth. 

None required   

Levin West About 1.3% per year, mainly residential 
properties at Waitarere Beach and lifestyle 
properties to the north and west of Levin. 

None required 

Otaki About 1.8% per year, mainly lifestyle blocks 
in Manakau and Te Horo. 

Load is being managed by redistribution amongst existing 
feeders. An additional feeder is proposed within the planning 
period.  

Waikanae About 2.6% per year, mainly residential. Capacity on existing feeders continues to be increased before 
end of life replacement. An additional feeder allowing full 
duplication if the main supply to Waikanae Beach is proposed 
within the planning period.  

Paraparaumu About 2.0% per year, mainly commercial 
and residential infill. 

Increased utilisation of existing capacity. The construction of 
Paraparaumu West has allowed much of the former load to be 
transferred. 

Paraparaumu 
West 

About 3.0% per year, mainly commercial 
and residential infill. 

An additional feeder will ultimately be needed with the ongoing 
development of Paraparaumu Airport.  This will be factored into 
the development plan once a better understanding of 
development timing is known.  

Raumati About 1.0% per year, mainly residential 
infill. 

An additional feeder could be required if there is land spare from 
the Kapiti Expressway development.  This has not yet been 
factored into the development plan. 

Paekakariki About 0.3% per year, mainly residential 
infill. 

No loading parameters are expected to be exceeded during the 
planning period, therefore no growth related projects are 
proposed either. 

 

Many of the provisions for growth are aimed at maintaining reliability, security of supply from 
ōǊŜŀƪŀƎŜǎ ŀƴŘ ǎǳǇǇƻǊǘ ŦǊƻƳ ŀƭǘŜǊƴŀǘƛǾŜ ȊƻƴŜ ǎǳōǎǘŀǘƛƻƴǎΦ  ¢ƘŜǎŜ ŀǊŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ 9ƭŜŎǘǊŀΩǎ ǎŜǊǾƛŎŜ 
level targets set out in Chapter 4. 
The aggregated effect of the zone substation demand growth for a ten year planning horizon at both 
GXPs ƛǎ ǎƘƻǿƴ ōŜƭƻǿΧ 
 

GXP Rate and Nature of 
Growth 

Provision for Growth 

Mangahao Average of 0.2MW per 
year 

No provision for capacity or security growth will be possible until about 
2020 when it is expected that the existing transformers will be 
upgraded to approximately 60MVA.   

Paraparaumu Average of 0.6MW per 
year 

None required. This GXP has recently been reconfigured to obtain 
ǎǳǇǇƭȅ ŦǊƻƳ ¢ǊŀƴǎǇƻǿŜǊΩǎ ннлƪ± ƴŜǘǿƻǊƪ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ǘƘŜ 
proposed Transmission Gully highway. The result is that firm capacity 
has increased from 68 MVA to 120MVA. This means that any future 
growth can be met from the existing supply and the provisional 
ƳŜŀǎǳǊŜǎ ƻǳǘƭƛƴŜŘ ƛƴ ǇǊŜǾƛƻǳǎ !atΩǎ ǘƻ ŘŜƭŀȅ ǳǇƎǊŀŘŜ ǿƻǊƪ ŀǊŜ ƴƻ 
longer needed. 

 
  



 

5.7.3  Network constraints 
 
Electra faces the following significant constraints (all security rather than capacity per se)Χ 
 

Constraint Description Intended Remedy 
Mangahao GXP Limited rating of Transpower transformers 

can mean full (n-1) security is not available 
when Electra is taking full load and 
Mangahao is not generating. 

Transpower to install larger transformers 
(provisionally timed for 2020). 

Shannon - Foxton - Levin West 
33kV circuit 

When load is above 35MVA and the 
Managahao ς Levin East 33kV circuit(s) trip, 
the Shannon ς Foxton ς Levin East 33kV 
circuit will overload. 

Operate the soon-to-be purchased 
Transpower 110kV circuits at 33kV to 
duplicate the Mangahao ς Levin East 33kV 
circuit(s).  

Shannon - Foxton - Levin West 
33kV circuit 

If the Mangaho ς Levin East 33kV circuit 
trips when Otaki is supplied from 
Mangahao GXP, the 3km of Bee in the 
Shannon ς Foxton ς Levin West 33kV circuit 
will overloaded under N-1. 

Operate the soon-to-be purchased 
Transpower 110kV circuits at 33kV to 
duplicate the Mangahao ς Levin East 33kV 
circuit(s). 

 
The impact of these constraints on specific asset classes are discussed in Chapter 6. 
 

5.7.4  Impact of embedded generation 
 
Apart from Mangahao (which is embedded at the GXP) there are about 300 known embedded 
generation sites on the Electra network with a combined capacity of about 1,100 kW. As noted above, 
there are likely to be few occasions when that 1,100kW will exceed 20% of the prevailing load. Electra 
will closely watch the number of applications and assess this impact, and will also closely watch the 
studies in South Australia, Queensland and Germany. 
 

5.8 Approaches to development options 
 

5.8.1 Criteria for selecting options 
 
Exactly what is done to match the capacity of individual assets to forecast load is one of the following 
ǘƘǊŜŜ ŎƭŀǎǎŜǎ ƻŦ ŀŎǘƛƻƴǎΧ 
 

Do nothing 
 
Where one or more parameters have exceeded a trigger point to formulate prospective development 
options, the do nothing option Ƴŀȅ ōŜ ŀ άŘƻ ƴƻǘƘƛƴƎ ȅŜǘ ōǳǘ ǿŀǘŎƘ ƳƻǊŜ ŦǊŜǉǳŜƴǘƭȅέ ƻǇǘƛƻƴΦ 
Essentially, do nothing is acceptable only when Electra and its stakeholders can continue to expect 
and experience adequate performance and acceptable risk. 
 

Non-network (low or non-investment) solutions 
 
Operational activities - in particular switching the distribution network to shift load from heavily-
loaded to lightly-loaded feeders or winding up a tap changer to mitigate a voltage problem can avoid 
new investment.  The downside to this approach is that it may increase line losses, reduce security of 
supply, or compromise protection settings; 



 
Influence consumers to alter their consumption patterns - this allows assets to perform at levels 
below the trigger points.  Examples include shifting demand to different time zones, negotiating 
interruptible tariffs with certain consumers so that overloaded assets can be relieved, or assisting a 
consumer to adopt a substitute energy source to avoid new capacity; 
 
Construct distributed generation ς This allows adjacent assets to perform at levels below the trigger 
point.  Distributed generation would be particularly useful where additional capacity could eventually 
be stranded or where primary energy is going to waste, e.g. waste steam from a process; 
 
Modify an asset - allowing the trigger point to move to a level that is not exceeded, e.g. by adding 
forced cooling.  This is essentially a subset of the above approach, but generally involves less 
expenditure.  This approach is more suited to larger classes of assets such as 33/11kV transformers; 
 
Retrofitting high-technology devices - these can exploit the features of existing assets (including 
historically generous design margins), e.g. using remotely switched air-breaks to improve reliability, 
or using advanced software to thermally re-rate heavily-loaded lines. 
 

Network solutions 
 
Install new assets with a greater capacity - this will increase the assets trigger point to a level at which 
it is not exceeded, e.g. replacing a 200kVA distribution transformer with a 300kVA transformer so that 
the capacity criteria are not exceeded. 
 

How Electra applies these options in practice 
 
In ǇǊŀŎǘƛŎŜΣ 9ƭŜŎǘǊŀ ŀǇǇƭƛŜǎ ǘƘŜǎŜ ƻǇǘƛƻƴǎ ŀǎ ŦƻƭƭƻǿǎΧ 
 

¶ The annual planning process identifies where triggers have been or are likely to be exceeded for 
the planning period. 
 

¶ For small assets, the do-nothing option will be considered, often informally based on individual 
engineers knowledge of the assets, and their judgement. 
 

¶ Lǘ ƎŜƴŜǊŀƭƭȅ ǿƻƴΩǘ ōŜ ŦƻǊƳŀƭƭȅ ŘƻŎǳƳŜƴǘŜŘ ǳƴƭŜǎǎ ǘƘŜ ƴŜǘǿƻǊƪ ǎƻƭǳǘƛƻƴ ƛǎ ŜȄǇŜƴǎƛǾŜΦ 
 

¶ It is generally accepted that eventually a network solution will be required as opportunities for 
doing nothing and for non-network solutions are exhausted. 

 

¶ Non-network solutions such as demand management and embedded generation often require the 
continued participation of a third party over time, and hence are not always easy to implement. 

 

5.8.2 Development options 
 
Refer to 5.9.1 and 5.9.2. 
 

5.8.3 Innovations 
 
These are described for individual asset classes in Chapter 6.



 
 

5.9 Forecast development projects 
 

5.9.1  Development projects for 2017/18 year 
 
Material projects for the нлмтκму ŀǊŜΧ 
 
Ref. Description Category Cost 

1 Relieve constraint on Tararua Rd ς Arapaepae Rd circuit Quality $615,000 
2 Extend feeder 612 to offload feeder 652 from Waikanae  Growth $350,000 
3 Switchgear automation Quality $233,000 

 
Ref. Description and purpose of 

project 
Category Cost Options considered Option chosen and reason 

Do-Nothing Non-Network  Network 
1 Provide duplicate circuit between 

Tararua Rd and Arapaepae Rd to 
relieve constraint on Levin East 33kV 
circuit. 
 

Quality $615,000 ¶ Retain existing circuit 
configuration. 

¶ Purchasing redundant 
Transpower 110kV circuits and 
operate at 33kV. 
 

¶ Install new 33kV cables to duplicate 
existing circuits. 

¶ Purchase redundant Transpower circuits. 

¶ This provides an equivalent level of security but at 
a lower cost than installing new 33kV cables. 

¶ Allowing the constraint to remain presents an 
unacceptable risk to security of supply. 
 

2 Extend Feeder 612 to reduce both 
load and customer numbers on 
Feeder 652 from Waikanae.  

Growth $350,000 ¶ Continue connecting 
customers to Feeder 652. 

¶ Encourage customers to 
uptake solar and / or battery 
storage. 

¶ Extend Feeder 612 to reduce load 
and customer numbers on Feeder 
652. 
 

¶ Extend Feeder 612. 

¶ As more customers are added to Feeder 652, the 
number of customers effected by a fault will also 
increase which is undesirable. Offloading 
customers will reduce the number of customers 
affected 

¶ Adding more customers to Feeder 652 will increase 
its asset utilisation and risk of in-service failure. 
This is inconsistent with EƭŜŎǘǊŀΩǎ ǇƻƭƛŎȅ ƻƴ ŀǎǎŜǘ 
loading. 

¶ Customer uptake of solar and / or batteries are on 
an ad-hoc basis and cannot be predicted.  

¶ Any connected solar or batteries may not be of 
reliable source due to intermittency of supply. 
 

3 Automate switchgear on specified 
feeders to reduce restoration times. 

Quality $233,000 ¶ Continue with existing manual 
switching arrangements. 

¶ Improve existing manual 
switching arrangements. 

¶ Automate specific switches. 
 

¶ Automate specific switches. 

¶ As more customers are added to feeders, the 
number of customers effected by a fault will also 
increase, which is undesirable. Automating specific 
switches will reduce supply restoration time. 
 



 

Non-mŀǘŜǊƛŀƭ ǇǊƻƧŜŎǘǎ ŦƻǊ ǘƘŜ нлмтκму ŀǊŜΧ 
Ref. Description Category Cost 

4 Link between feeder L357 and L349 (between L213 & L394) Quality $195,000 
5 Network sectionalisation Quality $153,000 
6 Link between feeder 652 and 632 (between S186 & P285) Quality $127,000 
7 Install a CFCF switch to improve sectionalisation W121 Te Kupe Rd Quality $90,000 
8 Relocate access issues ς S81 Quality $82,000 
9 Replace/Remove deck transformer H18 Safety $77,000 
10 Replace deck transformer Z13 Safety $77,000 
11 Replace pitchfilled potheads with Raychem terminations Safety $60,000 
12 Install additional fault locators ς Permanent Quality $51,000 

 
Alternative options considered include 
 

Ref. Description and purpose of 
project 

Category Cost Options considered Option chosen and reason 

Do-Nothing Non-Network  Network 
4 Link between feeder L357 and 

L349 (between L213 & L394) to 
provide alternative circuit. 

Quality $195,000 ¶ Continue with existing 
unmeshed feeders. 

¶ Encourage customers to 
uptake solar and / or battery 
storage 

¶ Install link between L357 and L349. ¶ Install link between L357 and L349. 

¶ Customer uptake of solar and / or batteries are on 
an ad-hoc basis and cannot be predicted.  

¶ Any connected solar or batteries may not be of 
reliable source due to intermittency of supply. 

¶ Being able to back-feed un-faulted sections of 
both feeders provides an opportunity to reduce 
ǊŜǎǘƻǊŀǘƛƻƴ ǘƛƳŜǎ ǿƘƛŎƘ ǿƻǳƭŘƴΩǘ ƴŜŎŜǎǎŀǊƛƭȅ ƻŎŎǳǊ 
with solar and / or batteries. 

5 Install sectionalisers on specified 
feeders to reduce number of 
customers affected by faults. 

Quality $153,000 ¶ Continue with existing feeder 
sections. 

 ¶ Install line sectionlisers on specific 
feeder locations. 

¶ Install line sectionlisers on specific feeder 
locations. 

¶ As more customers are added to feeders, the 
number of customers effected by a fault will also 
increase, which is undesirable. Sectionalising will 
reduce the number of customers affected. 
 

6 Link between Feeders 652 and 632 
(between S186 & P285) to provide 
alternative circuit. 

Quality $127,000 ¶ Continue with existing 
unmeshed feeders. 

 ¶ Install link between Feeders 652 
and 632. 

¶ Install link between Feeders 652 and 632. 

¶ Being able to back-feed un-faulted sections of 
both feeders provides an opportunity to reduce 
restoration times. 
 

7 Install a CFCF switch at W121 Te 
Kupe Rd to reduce number of 
customers affected by faults. 

Quality $90,000 ¶ Continue with existing 
configuration. 

 ¶ Install CFCF switch. ¶ Install CFCF switch. 

¶ As more customers are added to feeders, the 
number of customers effected by a fault will also 
increase, which is undesirable. Improving 
sectionalisation will reduce the number of 
customers affected. 



8 Relocate S81 - access issues. Quality $82,000 ¶ Leave assets in existing 
location. 

 ¶ Relocate assets. ¶ Relocate assets. 

¶ Resolving access issues requires assets to be 
moved. 

9 Replace / remove deck 
transformer H18 to eliminate 
safety hazard. 

Safety $77,000 ¶ Leave existing transformer in 
place 

 ¶ Replace with ground mount 
transformer. 

¶ Replace with ground mount transformer. 

¶ Safety risk posed by deck transformers is 
becoming increasingly unacceptable. 

¶ Isolating or minimising this risk (eg. signs, guard 
rails, enclosures etc) is impractical. 
 

10 Replace deck transformer Z13 to 
eliminate safety hazard. 

Safety $77,000 ¶ Leave existing transformer in 
place 

 ¶ Replace with ground mount 
transformer. 

¶ Replace with ground mount transformer. 

¶ Safety risk posed by deck transformers is 
becoming increasingly unacceptable. 

¶ Isolating or minimising this risk (eg. signs, guard 
rails, enclosures etc) is impractical. 
 

11 Replace pitch filled potheads with 
Raychem terminations to 
eliminate safety hazard. 

Safety $60,000 ¶ Leave existing pot heads in 
place. 

 ¶ Replace with Raychem 
terminations. 

¶ Replace with Raychem terminations. 

¶ Safety risk posed by existing pitch filled pot heads 
is becoming increasingly unacceptable. 

¶ Raychem is an established approach, and can 
therefore be considered reasonably practicable. 
 

12 Install additional permanent fault 
locators to allow quicker location 
of faults. 

Quality $51,000 ¶ Rely on existing telemetered 
devices to locate faults. 

¶  ¶ Install fault locators ¶ Install fault locators. 

¶ Quicker location of faulted section of feeder is 
consistent with strategy of improving reliability. 

 
 

  



5.9.2  Development projects for 2018/19 to 2021/22 

Development projects proposed for 2018/19 to 2021/22 ƛƴŎƭǳŘŜΧ 

Ref. Description Category Cost 
1 Foxton to Levin West 33kV - Upgrade to Butterfly Growth $920,000 
2 Automation of Switchgear Quality $852,000 
3 Network Sectionalisation Quality $613,000 
4 Waitarere Beach ς Alternate Supply Quality $613,000 
5  Protection Work-Levin East Quality $583,000 
6 Alternative supply between W468 & Z50 Quality $511,000 
7 Additional Ripple Plant Quality $491,000 
8 Install cable Sw gear close Ring (underground LV also) Quality $460,000 
9 2nd Feeder ς Beach Growth $460,000 
10 6th Feeder ς Parata St Growth $409,000 
11 Additional feeder ς Riverbank Rd Growth $307,000 
12 Arc Flash Protection Safety $303,000 
13 New feeder from Shannon Substation Growth $250,000 
14 Replace pitchfilled potheads with raychem terminations Safety $240,000 
15 Install additional fault locators ς Permanent Quality $215,000 
16 Install ring feed cable to back up L21 to L332 Quality $204,000 
17 Cable replacement between W97 & W98 Growth $204,000 
18 Link LV network where gaps exist Quality $163,000 
19 Fault Locator Comm's Quality $113,000 
20 2nd transformer (cold standby) ς Paekakariki Substation Quality $102,000 
21 Install 5th feeder ς Matai Rd Growth $82,000 
22 Replace deck transformer E58 Safety $77,000 
23 Replace deck transformer E64 Safety $77,000 
24 Rebuild deck transformer G76 Safety $77,000 
25 Rebuild deck transformer G334 Safety $77,000 
26 Replace deck transformer H1 with 200kVA Safety $77,000 
27 Install cable Sw gear close Ring (underground Lv also) Quality $59,000 
28 Replace W300 SW Gear and close ring W532 Quality $59,000 
29 Install new cable Sw gear close ring upgrade conductor to T180  Quality $59,000 

 
  



 
Alternative options considered include 
 

Ref. Description and purpose of 
project 

Category Cost Options considered Option chosen and reason 

Do-Nothing Non-Network Network 
1 Replace 3km section of Bee in the 

Foxton - Levin West 33kV with 
Butterfly to remove constraint if 
Levin East circuit trips. 

Growth $920,000 ¶ Leave section of Bee in place. ¶ Install station class battery 
banks in substations to supply 
load during contingency. 

¶ Replace 3km section of Bee with 
Butterfly. 

¶ Replace section of Bee with Butterfly. 

¶ Leaving the 3km of Bee in place limits the capacity 
of this circuit should the Levin East 33kV circuit 
trip, which is unacceptable. 

¶ ²ƘƻƭŜ ƭƛŦŜ Ŏƻǎǘ ƻŦ ōŀǘǘŜǊȅ ōŀƴƪǎ ŘƻŜǎƴΩǘ ƧǳǎǘƛŦȅ ǘƘŜ 
investment. 

2 Automate switchgear on specified 
feeders to reduce restoration 
times. 

Quality $852,000 ¶ Continue with existing manual 
switching arrangements. 

 ¶ Automate specific switches. 
 

¶ Automate specific switches. 

¶ As more customers are added to feeders, the 
number of customers effected by a fault will also 
increase, which is undesirable. Automating specific 
switches will reduce supply restoration time. 
 

3 Install sectionalisers on specified 
feeders to reduce number of 
customers affected by faults. 

Quality $613,000 ¶ Continue with existing feeder 
sections. 

 ¶ Install line sectionlisers on specific 
feeder locations. 

¶ Sectionalise feeders. 

¶ As more customers are added to feeders, the 
number of customers effected by a fault will also 
increase, which is undesirable. Sectionalising will 
reduce the number of customers affected. 
 

4 Install alternate supply to 
Waitarere Beach to allow quicker 
restoration of faults. 
 

Quality $613,000 ¶ Continue with existing radial 
feeder configuration 

¶ Encourage customers to 
uptake solar and / or battery 
storage 

¶ Add second feeder to provide 
alternative supply. 

¶ Add second feeder to provide alternative supply. 

¶ Customer uptake of solar and / or batteries are on 
an ad-hoc basis and cannot be predicted.  

¶ Any connected solar or batteries may not be of 
reliable source due to intermittency of supply. 
 

5  Protection work - Levin East. Quality $583,000 ¶ Slow operating protection  ¶ Upgrade to digital SEL relays. ¶ Upgrade to digital SEL relays. 

¶ Inadequate protection operating speed is both an 
operational and a safety risk. 
 

6 Install alternative supply between 
W468 & Z50 to allow quicker 
restoration of faults. 

Quality $511,000 ¶ Continue with existing 
unmeshed feeders. 

 ¶ Install link between W468 and Z50. ¶ Install link between W468 and Z50. 

¶ Being able to back-feed un-faulted sections of 
both feeders provides an opportunity to reduce 
restoration times. 
 

7 Ripple Plant installation at Otaki to 
cover whole network if either of 
the existing plants are out of 
service. 

Quality $491,000 ¶ Continue with existing plants.  ¶ Purchase and install additional 
ripple plant 

¶ Purchase and install additional ripple plant. 

¶ New plant will ensure that whole network will 
have ripple coverage. 

¶ Loss of ripple plant in either network could result 
in higher costs eg. failure to control load to within 
Transpower peaks. 
 

8 Install cable and switchgear to 
close ring at specified locations 
and underground the LV to allow 
quicker restoration of faults. 

Quality $460,000 ¶ Retain existing spur 
configuration. 

 ¶ Install ring feed cable. ¶ Install ring feed cable. 

¶ Meshing of circuits allows reduced restoration 
ǘƛƳŜǎ ǿƘƛŎƘ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ 9ƭŜŎǘǊŀΩǎ ǎǘǊŀǘŜƎȅ ƻŦ 
improving reliability 



9 Install a second feeder to the 
Beach to supply existing load. 

Growth $460,000 ¶ Allow load and customer 
numbers on existing feeder to 
increase. 

¶ Encourage customers to 
uptake solar and / or battery 
storage 

¶ Add second feeder. ¶ Add second feeder. 

¶ Customer uptake of solar and / or batteries are on 
an ad-hoc basis and cannot be predicted.  

¶ Any connected solar or batteries may not be of 
reliable source due to intermittency of supply. 

¶ Simply adding more customers will increase its 
asset utilisation and risk of in-service failure. This is 
ƛƴŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ 9ƭŜŎǘǊŀΩǎ ǇƻƭƛŎȅ ƻƴ ŀǎǎŜǘ ƭƻŀŘƛƴƎΦ  

¶ As more customers are added to the feeder, the 
number of customers effected by a fault will also 
increase which is undesirable. Offloading 
customers will reduce the number of customers 
affected. 
 

10 Install a sixth feeder to Parata St 
to supply increasing load. 

Growth $409,000 ¶ Allow load and customer 
numbers on existing feeder to 
increase. 

¶ Encourage customers to 
uptake solar and  / or battery 
storage 

¶ Add second feeder. ¶ Add second feeder. 

¶ Simply adding more customers will increase its 
asset utilisation and risk of in-service failure. This is 
ƛƴŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ 9ƭŜŎǘǊŀΩǎ ǇƻƭƛŎȅ ƻƴ ŀǎǎŜǘ ƭƻŀŘƛƴƎ 
and increasing asset capacity.  

¶ As more customers are added to the feeder, the 
number of customers effected by a fault will also 
increase which is undesirable. Offloading 
customers will reduce the number of customers 
affected. 

¶ Customer uptake of solar and / or batteries are on 
an ad-hoc basis and cannot be predicted.  

¶ Any connected solar or batteries may not be of 
reliable source due to intermittency of supply. 
 

11 Install an additional feeder to 
Riverbank Rd to supply increasing 
load. 

Growth $307,000 ¶ Allow load and customer 
numbers on existing feeder to 
increase. 

¶ Encourage customers to 
uptake solar and / or battery 
storage. 

¶ Add new feeder. ¶ Add new feeder. 

¶ Simply adding more customers will increase its 
asset utilisation and risk of in-service failure. This is 
ƛƴŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ 9ƭŜŎǘǊŀΩǎ ǇƻƭƛŎȅ ƻƴ ŀǎǎŜǘ ƭƻŀŘƛƴƎ 
and increasing asset capacity.  

¶ As more customers are added to the feeder, the 
number of customers effected by a fault will also 
increase which is undesirable. Offloading 
customers will reduce the number of customers 
affected. 

¶ Customer uptake of solar and / or batteries are on 
an ad-hoc basis and cannot be predicted.  

¶ Any connected solar or batteries may not be of 
reliable source due to intermittency of supply. 
 

12 Arc Flash Protection Safety $303,000 ¶ Continue with existing 
protection schemes. 

 ¶ Install arc flash protection on 
specified equipment. 

¶ Install arc flash protection on specified equipment. 

¶ Arc flash protection schemes reduces the risks to 
personnel in the event of a failure. 

¶ Arc flash protection is a well-established 
technology, and is therefore considered to be a 
reasonably practicable step. 
 



13 New 11kV feeder from Shannon 
Substation to supply increasing 
load. 

Growth $250,000 ¶ Allow load and customer 
numbers on existing feeder to 
increase. 

¶ Encourage customers to uptake 
solar and / or battery storage. 

¶ Add new feeder. ¶ Add new feeder. 

¶ Simply adding more customers will increase its 
asset utilisation and risk of in-service failure. This is 
ƛƴŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ 9ƭŜŎǘǊŀΩǎ ǇƻƭƛŎȅ ƻƴ ŀǎǎŜǘ ƭƻŀŘƛƴƎ 
and increasing asset capacity.  

¶ As more customers are added to the feeder, the 
number of customers effected by a fault will also 
increase which is undesirable. Offloading 
customers will reduce the number of customers 
affected. 

¶ Customer uptake of solar and / or batteries are on 
an ad-hoc basis and cannot be predicted.  

¶ Any connected solar or batteries may not be of 
reliable source due to intermittency of supply. 
 

14 Replace pitch filled potheads with 
Raychem terminations to 
eliminate safety hazard. 

Safety $240,000 ¶ Leave existing pot heads in 
place. 

 ¶ Replace with Raychem 
terminations. 

¶ Replace with Raychem terminations. 

¶ Safety risk posed by existing pitch filled pot heads 
is becoming increasingly unacceptable. 

¶ Raychem is an established approach, and can 

therefore be considered reasonably practicable. 
 

15 Install additional permanent fault 
locators to allow quicker location 
of faults. 
 

Quality $215,000 ¶ Rely on existing telemetered 
devices to locate faults. 

¶  ¶ Install fault locators ¶ Install fault locators. 

¶ Quicker location of faulted section of feeder is 
consistent with strategy of improving reliability. 

16 Install ring feed cable between L21 
and L332 to allow meshing and 
reduce fault restoration time. 
 

Quality $204,000 ¶ Retain existing spur 
configuration. 

 ¶ Install ring feed cable. ¶ Install ring feed cable. 

¶ Meshing of circuits allows reduced restoration 
times. 

17 Replace cable between W97 & 
W98 to allow load growth. 

Growth $204,000 ¶ Retain existing cable.  ¶ Replace existing cable with larger 
cable. 

¶ Replace existing cable with larger cable. 

¶ Simply adding more load will increase its asset 
utilisation and risk of in-service failure. This is 
ƛƴŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ 9ƭŜŎǘǊŀΩǎ ǇƻƭƛŎȅ ƻƴ ŀǎǎŜǘ ƭƻŀŘƛƴƎ 
and increasing asset capacity.  
 

18 Link LV network where gaps exist 
to reduce fault restoration times. 
 

Quality $163,000 ¶ Continue with existing LV 
network configuration. 

 ¶ Install links between LV circuits. ¶ Install links between LV circuits. 

¶ Allow supply restoration in switching time rather 
than repair time. 
 

19 Install comms on specified fault 
locators to allow remote 
indication. 

Quality $113,000 ¶ Continue with existing fault 
locaters that require manual 
observation. 

 ¶ Install comms to allow remote 
indication of faults. 

¶ Install comms to allow remote indication of faults. 

¶ Remote indication of faults allows quicker 
directing of fault men to faults, reducing 
restoration times. 

20 Relocate a 33/11kV transformer to 
act as a cold standby at 
Paekakariki. 
 

Quality $102,000 ¶ Continue with existing single 
transformer configuration, and 
relocate a transformer from 
another substation in the 
event of failure. 

¶ Relocate a transformer from 
another substation and keep as 
a cold standby at Paekakariki 
that could be livened in 6 to 8 
hours 

¶ Purchase second transformer and 
keep as a cold standby at Paekakriki 
that could be livened in 6 to 8 
hours. 

¶ Relocate a transformer from another substation to 
keep as a cold standby at Paekakariki. 

¶ Only some Paekakariki customers can be back fed 
on the 11kV from other substations, so a 
transformer failure would interrupt supply until 
the transformer was repaired (possibly months) or 
replaced. 
 



21 Install a fifth feeder to Matai Rd to 
supply increasing load. 
 

Growth $82,000 ¶ Allow load and customer 
numbers on existing feeders to 
increase. 

 ¶ Add new feeder. ¶ Add new feeder. 

¶ Simply adding more customers will increase its 
asset utilisation and risk of in-service failure. This is 
ƛƴŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ 9ƭŜŎǘǊŀΩǎ ǇƻƭƛŎȅ ƻƴ ŀǎǎŜǘ ƭƻŀŘƛƴƎ 
and increasing asset capacity.  

¶ As more customers are added to the feeder, the 
number of customers effected by a fault will also 
increase which is undesirable. Offloading 
customers will reduce the number of customers 
affected. 
 

22 Replace deck transformer E58 to 
eliminate safety hazard. 

Safety $77,000 ¶ Leave existing transformer in 
place 

 ¶ Replace with ground mount 
transformer. 

¶ Replace with ground mount transformer. 

¶ Safety risk posed by deck transformers is 
becoming increasingly unacceptable. 

¶ Isolating or minimising this risk (eg. signs, guard 
rails, enclosures etc) is impractical. 
 

23 Replace deck transformer E64 to 
eliminate safety hazard. 

Safety $77,000 ¶ Leave existing transformer in 
place 

 ¶ Replace with ground mount 
transformer. 

¶ Replace with ground mount transformer. 

¶ Safety risk posed by deck transformers is 
becoming increasingly unacceptable. 

¶ Isolating or minimising this risk (eg. signs, guard 
rails, enclosures etc) is impractical. 
 

24 Rebuild deck transformer G76 to 
eliminate safety hazard. 

Safety $77,000 ¶ Leave existing transformer in 
place 

 ¶ Replace with ground mount 
transformer. 

¶ Replace with ground mount transformer. 

¶ Safety risk posed by deck transformers is 
becoming increasingly unacceptable. 

¶ Isolating or minimising this risk (eg. signs, guard 
rails, enclosures etc) is impractical. 
 

25 Rebuild deck transformer G334 to 
eliminate safety hazard. 

Safety $77,000 ¶ Leave existing transformer in 
place 

 ¶ Replace with ground mount 
transformer. 

¶ Replace with ground mount transformer. 

¶ Safety risk posed by deck transformers is 
becoming increasingly unacceptable. 

¶ Isolating or minimising this risk (eg. signs, guard 
rails, enclosures etc) is impractical. 
 

26 Rebuild deck transformer H1 to 
eliminate safety hazard. 

Safety $77,000 ¶ Leave existing transformer in 
place 

 ¶ Replace with ground mount 
transformer. 

¶ Replace with ground mount transformer. 

¶ Safety risk posed by deck transformers is 
becoming increasingly unacceptable. 

¶ Isolating or minimising this risk (eg. signs, guard 
rails, enclosures etc) is impractical. 
 

27 Install cable switchgear to close 
ring at specified locations and 
underground the LV to allow 
quicker restoration of faults. 
 

Quality $59,000 ¶ Retain existing spur 
configuration. 

 ¶ Install ring feed cable. ¶ Install ring feed cable. 

¶ Meshing of circuits allows reduced restoration 
times. 

28 Replace W300 switchgear and 
close ring W532 to allow quicker 
restoration of faults. 
 

Quality $59,000 ¶ Retain existing spur 
configuration. 

 ¶ Install ring feed cable. ¶ Install ring feed cable. 

¶ Meshing of circuits allows reduced restoration 
times. 



29 Install new cable and switchgear 
to close ring, and upgrade 
conductor to T180. 
  

Quality $59,000 ¶ Retain existing spur 
configuration. 

 ¶ Install ring feed cable. ¶ Install ring feed cable. 

¶ Meshing of circuits allows reduced restoration 
times. 

 



 

. 

5.9.3  Development projects for 2022/23 to 2026/27 
 
Development projects proposed for 2022/23 ǘƻ нлнтκну ƛƴŎƭǳŘŜΧ 
 
Ref. Description Category Cost 

1 Rural Substation ς Waikawa Beach Rd Growth $1,272,000 
2 Automation of Switchgear Quality $1,065,000 
3 Install conductor and close Ring ς The Esplanade Quality $1,022,000 
4 Foxton to Levin West 33kV - Upgrade to Butterfly Growth $920,000 
5 Network sectionalisation Quality $767,000 
6 Levin West to Levin East 33kV -  Upgrade to Butterfly Growth $613,000 
7 T106 to T57 install cable close Ring Quality $409,000 
8 Install new cable Sw gear close ring upgrade conductor to T180 Quality $358,000 
9 Q91 to P271 Close up ring Quality $307,000 
10 Alternative supply between W38 & W39 Quality $307,000 
11 Install additional fault locators ς Permanent Quality $256,000 
12 Install Sw Gear around M139, M143, M194, M149 Quality $205,000 
13 Run ht cable and join up ring ς C315 to C317 Quality $204,000 
14 Link LV network where gaps exist Quality $203,000 
15 Replace pitchfilled potheads with raychem terminations Safety $200,000 
16 Install cable and Sw gear close Ring ς Mill Rd Quality $153,000 
17 Fault Locator Comm's Quality $142,000 
18 Cable installation between W494 and W502 Growth $122,000 
19 Relocate access issues ς S81 Quality $102,000 

 

5.10  Policies on embedded generation 
 
9ƭŜŎǘǊŀΩǎ ǇƻƭƛŎƛŜǎ ŦƻǊ ŜƳōŜŘŘŜŘ ƎŜƴŜǊŀǘƛƻƴ ŀǊŜ ƻƴ ƛǘǎ ǿŜōǎƛǘŜ. YŜȅ ŦŜŀǘǳǊŜǎ ƻŦ ǘƘƻǎŜ ǇƻƭƛŎƛŜǎ ŀǊŜΧ 
 

¶ Noting the Electricity Industry Participation Code requirements. 
 

¶ Stating the requirement for exported electricity to be sold to a retailer. 
 

¶ Setting out the application process. 
 

¶ Setting out the safety, technical,operational, commercial and regulatory requirements. 
 

¶ A list of approved inverters. 
 

5.11  Policy on non-network solutions 
 

5.11.1 Policies 
 
Electra has long since recognised the need to minimise asset investment, and over many decades has 
ǳǎŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀǇǇǊƻŀŎƘŜǎΧΦ 
 

¶ Confirming that the risk of in-service failure will not increase to an unacceptable level if load is 
ŀƭƭƻǿŜŘ ǘƻ ƛƴŎǊŜŀǎŜ όǘƘŜ άŘƻ-ƴƻǘƘƛƴƎέ ƻǇǘƛƻƴύΦ 
 

¶ Opening and closing air-breaks to move load away from heavily-loaded assets. 
 



¶ Installing forced cooling on zone substation transformers to defer capacity increases. 
 

¶ Insisting on power factor correction  
 

¶ Promoting controlled off-peak tariffs for water heating  (demand management). 
 
9ƭŜŎǘǊŀ ƘŀǎƴΩǘ ǎǇŜŎƛŦƛŎŀƭƭȅ ŘƻŎǳƳŜƴǘŜŘ ǘƘŜǎŜ ŀǇǇǊƻŀŎƘŜǎΣ ōǳǘ ŜǾƛŘŜƴŎŜ ƻŦ ŀŘƻǇǘƛƻƴ ƛǎ ŎƭŜŀǊΦ Having 
said that Electra also recognises that opportunities for applying non-network solutions become 
exhausted over time and eventually additional asset investment is required 
 

5.11.2 Expected application of non-network solutions 
 
Electra expects to adopt the following non-network solutions to defer or avoid asset investment (refer 
to Chapter 5.7.3)Χ 
 

Constraint or circumstance Expected solution Avoided investment 
LŦ 9ƭŜŎǘǊŀΩǎ ƭƻŀŘ ŀǘ aŀƴƎŀƘŀƻ D·t ǊŜŀŎƘŜǎ 
35MVA and the Managahao ς Levin East 
33kV circuit(s) trip, the Shannon ς Foxton ς 
Levin East 33kV circuit will overload. 
 

Operate the soon-to-be purchased 
Transpower 110kV circuits at 33kV to 
duplicate the Mangahao ς Levin East 33kV 
circuit(s). 

Up-sizing the 3km length of Bee in the 
Shannon ς Foxton ς Levin West circuit. 

If the Mangaho ς Levin East 33kV circuit 
trips when Otaki is supplied from 
Mangahao GXP, the 3km of Bee in the 
Shannon ς Foxton ς Levin West 33kV circuit 
will overload. 
 

Operate the soon-to-be purchased 
Transpower 110kV circuits at 33kV to 
duplicate the Mangahao ς Levin East 33kV 
circuit(s). 

Up-sizing the 3km length of Bee in the 
Shannon ς Foxton ς Levin West circuit. 

 



6. Network lifecycle management plans 
 
Electra manages its assets by asset type. The lifecycle plans for each asset type are set out below 
sections. ¢ƘŜ ŀƭƛƎƴƳŜƴǘ ƻŦ 9ƭŜŎǘǊŀΩǎ ƎǊŀŘŜǎ ǿƛǘƘ ǘƘŜ ƎǊŀŘŜǎ ǎŜǘ ƻǳǘ ƛƴ ǘƘŜ DŜǘŜǊƳƛƴŀǘƛƻƴ ƛǎ ŀǎ ŦƻƭƭƻǿǎΧ 
 

Determination 9ƭŜŎǘǊŀΩǎ definition 
Grade                     Definition 

0 Not used in the Determination ¶ Critical (make safe before leaving site. Secure and then repair 
within 1 week iŦ ŎŀƴΩǘ ōŜ ǊŜǇŀƛǊŜŘ immediately on site). 
 

1 End of serviceable life, immediate intervention required. 
 

¶ Urgent (repair or replace within 3 months). 

2 Material deterioration but asset condition still within 
serviceable life parameters. Intervention likely to be 
required within 3 years. 
 

¶ Material deterioration, planned replacement within next 
inspection cycle. 

3 Normal deterioration requiring regular monitoring ¶ Normal deterioration monitored in normal inspection cycle. 
 

4 Good or as new condition ¶ Good or as new condition, may have customised lengthened 
inspection cycle as defined in this AMP. 
 

Unknown Unknown or not yet assessed ¶ Unknown or not yet assessed. Crticality is determined as part 
of the asset identification, and it will be assigned an 
inspection cycle. 
 

  ¶ Condition assessment methods are periodically evaluated for 
low-value, low-risk asset categories that are otherwise run to 
failure. 

 

 

6.1 Concrete & steel poles 
 
YŜȅ ŦŜŀǘǳǊŜǎ ƻŦ 9ƭŜŎǘǊŀΩǎ ŎƻƴŎǊŜǘŜ & steel pole management are as follows. 
 

Summary of asset class 
 
Electra has 20,338 concrete poles and 96 steel poles on its network. These range in age from new to 
77 years old, and have been sourced from a range of suppliers ƛƴŎƭǳŘƛƴƎ ǘƘŜ I9t.Ωǎ ƻǿƴ ǇƻƭŜ ŦŀŎǘƻǊȅ. 
 

Population and age profile 
 

Sub-class Number Unit Percent Key features of sub-class 
Pre-stressed concrete 1,701 Each 8.32% No known concerns, but observed that heavily loaded poles are 

deteriorating faster. 
 

Solid concrete 18,635 Each 91.20% No known concerns, but observed that heavily loaded poles are 
deteriorating faster. 

Spun concrete 2 Each 0.01%  
Steel 64 Each 0.31%  
Oclyte 32 Each 0.16%  
Total 20,434 Each 100%  

 



 
 

Condition  
 

Condition: Grade 1 Grade 2 Grade 3 Grade 4 Grade 
unknown 

Data 
accuracy 

Percent forecast for 
replacement over next 5 years 

 0.75% 94.25% 5.00% - 3 1.00% 

 

Systemic issues & mitigation 
 
¢ƘŜǊŜ ŀǊŜ ƴƻ ƪƴƻǿƴ ǎȅǎǘŜƳƛŎ ƛǎǎǳŜǎ ǿƛǘƘ 9ƭŜŎǘǊŀΩǎ ŎƻƴŎǊŜǘŜ ƻǊ ǎǘŜŜƭ ǇƻƭŜǎΦ 
 

Key design parameters 
 

Parameter Value 
Durability General design life of 60 years. 
Structural strength Minimum strength embodiŜŘ ƛƴ 9ƭŜŎǘǊŀΩǎ hǾŜǊƘŜŀŘ [ƛƴŜ Design Standard. 

 

Management tactics 
 

Maintenance drivers 
 

¶ Overall integrity of concrete. 
 

¶ Verticality of pole in all directions, including slumping or subsidence of surrounding ground. 
 

¶ Clearance of live conductors from both ground and surrounding structures. 
 

¶ Corrosion of steel poles, especially at ground level. 
 
 
 
 



Maintenance criteria 
 

¶ Cracking or spalling of concrete becomes greater than hair-line or more than 250mm long. 
 

¶ Reinforcing steel becomes exposed. 
 

¶ Supporting ground shows evidence of erosion or subsidence eg. pole slumping. 
 

¶ Pole leans to the point where conductors are overly strained, or sag below minimum allowable 
height. 

 

¶ Steel pole corroded to more than surface deep, especially near ground level. 
 

Assumptions 
 

¶ Spalling of concrete will lead to unsafe pole condition within 5 years in inland areas, and 3 years in 
coastal areas. 
 

¶ Erosion of ground will lead to unsafe condition within 2 years. 
 

¶ Surface corrosion of steel poles will continue to corrode deeper. 
 

¶ Deterioration at ground level is most critical due to greater bending moment. 
 

Lifecycle policies, criteria and activities 
 

Inspections 
 

¶ Grade 1 ς no further inspections, as it will be replaced within 1 year. 
 

¶ Grade 2 ς no further inspection, as it will be replaced within 3 years. 
 

¶ Grades 3 and 4 ς continue to inspect, amend grade as revealed by inspections. 
 

Defect correction 
 

¶ Public safety defects ς correction within 1 week of identification. 
 

¶ Significant structural integrity defects ς correction within 1 week of identification. 
 

¶ Minor structural integrity defects ς repair by approved method within 3 months of identification. 
 

Refurbishment  
 

¶ Grade 1 ς will not be refurbished. 
 

¶ Grade 2 ς will not be refurbished, may have minor repairs to lift from Grade 1. 
 

¶ Grade 3 ς repair to extend life as considered appropriate by Planning & Development Manager. 



 

Renewal 
 

¶ Grade 1 ς renew within 3 months. 
 

¶ Grade 2 ς renew within inspection cycle. 
 

Lifecycle decision criteria 
 

¶ Electra will repair hairline cracks in concrete poles using commercially proven grout and treatments. 
 

¶ The criteria for replacement of the pole is whether the crack is bigger than hairline, more than 
250mm long, or has exposed the reinforcing steel. 

 

¶ For poles with a planned replacement date, an optimised reduced maintenance program maybe 
developed if analysis concludes that the risks can be prudently managed . This may include different 
approaches for specific assets in sensitive areas such as parks or near schools. 

 

Life extension & investment deferral techniques 
 
 

¶ Electra views poles as safety-critical and therefore weights the risk of failure more heavily in its 
άǊŜŦǳǊōƛǎƘ-ǊŜǇƭŀŎŜέ decisions, which creates a bias for replacement (rather than squeezing a few 
remaining years out of pole). 

  

Major projects & programs 
 

Projects & programs 2017/18 
 

Ref. Location Description Category Cost 

1 All 400V Pole Replacements - Inspection Driven Renewal $204,000  

2 All 11kV Pole Replacements - Inspection Driven Renewal $194,000  

3 All 33kV Pole Replacements - Inspection Driven Renewal $51,000 

 

Projects & programs 2018/19 to 2021/22 
 

# Location Description Category Cost 

1 All 400V Pole Replacements - Inspection Driven Renewal $815,000 

2 All 11kV Pole Replacements - Inspection Driven Renewal $1,318,000 

3 All 33kV Pole Replacements - Inspection Driven Renewal $204,000 

 

Projects & programs 2022/23 to 2026/27 
 

Ref Location Description Category Cost 

1 All 400V Pole Replacements - Inspection Driven Renewal $1,019,000 

2 All 11kV Pole Replacements - Inspection Driven Renewal $2,669,000 

3 All 33kV Pole Replacements - Inspection Driven Renewal $255,000 



 

Budget forecast 
 

Budget 17/18 18/19 19/20 20/21 21/22 22/23 23/24 24/25 25/26 26/27 
$449.2k $503.2k $557.2k $611.2k $665.2k $719.2k $773.2k $817k $817k $817k 

 

 
 

6.2 Wood poles 
 
Key ŦŜŀǘǳǊŜǎ ƻŦ 9ƭŜŎǘǊŀΩǎ ǿƻƻŘ ǇƻƭŜ ƳŀƴŀƎŜƳŜƴǘ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΦ 
 

Summary of asset class 
 
Electra has 22 hardwood poles on its 11kV network, of which 4 are being replaced in early 2017. There 
are records of a further 1,180 service line poles for which ownership is unclear, and may include 
Electra, Chorus and customers. These range in age from new to 77 years old, and have been sourced 
from a range of suppliers. 
 

Population and age profile 
 

Sub-class Number Unit Percent Key features of sub-class 
Soft wood 846 Each 70.6%  
Hard wood 352 Each 29.4%  
Total 1,198 Each 100%  

 



 
 

Condition  
 

Condition: Grade 1 Grade 2 Grade 3 Grade 4 Grade 
unknown 

Data 
accuracy 

Percent forecast for 
replacement over next 5 years 

11kV hardwood distribution - 37.78% 62.22% - - 3 44.00% 

 

Systemic issues & mitigation 
 
There are no known systemic issues with Electra-owned wood poles. 
 
Electra has initiated a review of the risk and management practices for service line poles. It is expected 
that this review will lead to Electra developing a strategy during 2017/18 for management of service 
line poles. 
 

Key design parameters 
 

Parameter Value 
Durability No longer applicable as Electra is no longer installing wooden poles. 
Structural strength No longer applicable as Electra is no longer installing wooden poles. 

 

Management tactics 
 

Maintenance drivers 
 

¶ Overall integrity of timber, including absence of splits, warping or enlarging of knots. 
 

¶ Verticality of pole in all directions. 
 

¶ Evidence of rot or fungus, especially at ground level. 
 

¶ Clearance of live conductors from both ground and surrounding structures. 
 



Maintenance criteria 
 

¶ Splitting of timber becomes greater than finger-width. 
 

¶ Warping or twisting of timber strains or slackens conductors. 
 

¶ Heart timber becomes exposed. 
 

¶ Supporting ground shows evidence of erosion or subsidence. 
 

¶ Pole leans to the point where conductors are overly strained, or sag below minimum allowable 
height. 

 

¶ Deterioration of timber becomes more than surface deep, especially at ground level. 
 

Assumptions 
 

¶ Splitting of timber will lead to unsafe pole condition within 5 years in inland areas, and 3 years in 
coastal areas. 
 

¶ Erosion of ground will lead to unsafe condition within 2 years. 
 

¶ Surface deterioration of timber will continue to deteriorate deeper. 
 

¶ Deterioration at ground level is most critical due to greater bending moment. 
 

Lifecycle policies, criteria and activities 
 

Inspections 
 

¶ Grade 1 ς no further inspections, as it will be replaced within 1 year. 
 

¶ Grade 2 ς no further inspection, as it will be replaced within 3 years. 
 

¶ Grades 3 and 4 ς continue to inspect, amend grade as revealed by inspections. 
 

Defect correction 
 

¶ Public safety defects ς correction within 1 week of identification. 
 

¶ Significant structural integrity defects ς correction within 1 week of identification. 
 

¶ Minor structural integrity defects ς repair by approved method within 3 months of identification. 
 
 
 
 



Refurbishment  
 

¶ Grade 1 ς will not be refurbished. 
 

¶ Grade 2 ς minor repairs only. 
 

¶ Grades 3 and 4 ς repair to extend life as considered appropriate by Planning & Development 
Manager. 

 

Renewal 
 

¶ Grade 1 ς renew with 1 year. 
 

¶ Grade 2 ς renew within 3 years. 
 

Lifecycle decision criteria 
 

¶ Electra will increase the frequency of inspection when a pole exceeds any of the maintenance 
criteria. 
 

¶ Electra will schedule replacement of wood poles when inspections reveal it to be structural unsound, 
or placing undue load on other components including straining or slackening conductors. 

 

Life extension & investment deferral techniques 
 

¶ Not applicable as Electra no longer installs wood poles. 
  

Major projects & programs 
 
Wood poles are included with concrete poles at a program level, refer to Chapter 6.1. 
 
As noted above, Electra will look towards developing a customer-owned wood pole management 
strategy during 2017/18. 
 

Budget forecast 
 
Wood poles are included with concrete poles at a program level, refer to Chapter 6.1.  



6.3 Overhead conductor 
 
YŜȅ ŦŜŀǘǳǊŜǎ ƻŦ 9ƭŜŎǘǊŀΩǎ ƻǾŜǊƘŜŀŘ ŎƻƴŘǳŎǘƻǊ ƳŀƴŀƎŜƳŜƴǘ ŀǊŜ ŀǎ Ŧƻƭlows. 
 

Summary of asset class 
 
Electra has 152 km of 33kV overhead conductor, 849 km of 11kV overhead conductor, and 711 km of 
LV overhead. These conductors are a mix of Gopher, Bee, Butterfly, 7/0.083 Copper, 19/0.064 Copper 
and 19/0.092 Copper. 
 

Population and age profile 
 

 
 

 
 



 
 

Condition  
 

Condition: Grade 1 Grade 2 Grade 3 Grade 4 Grade 
unknown 

Data 
accuracy 

Percent forecast for 
replacement over next 5 years 

33kV conductor  9.00% 89.65% 1.35%  4 9.80% 
11kV conductor  9.40% 85.10% 5.50%  3 9.40% 
LV conductor  2.60%  1.20% 96.20% 3 4.00% 

 

Key design parameters 
 

Parameter Value 
Capacity bƻƳƛƴŀƭ ƭƻŀŘ ƻŦ тл҈ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŀǘƛƴƎ. 
  
Mechanical strength 9ƳōƻŘƛŜŘ ƛƴ 9ƭŜŎǘǊŀΩǎ overhead line design standard, which in turn are 

referenced to span lengths and tension. 
 

Capacity, security & reliability constraints 
 
Refer to Chapter 5.7.3. 
 

Systemic issues & mitigation 
 

Systemic issue Mitigation Magnitude of issue and impact on Electra 
ACSR conductors in coastal area 
have had problems with corrosion 

9ƭŜŎǘǊŀΩǎ ǎǘŀƴŘŀǊŘǎ ƘŀǾŜ ōŜŜƴ 
changed so that ACSR 
conductors have Aluminium 
coated rather than grease 
coated steel reinforcing 

¢Ƙƛǎ ƛǎǎǳŜ ƛǎ ƻŦ ƳƛƴƛƳŀƭ ƳŀƎƴƛǘǳŘŜΣ ŀƴŘ ŘƻŜǎƴΩǘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƳǇŀŎǘ ƻƴ 
Electra. 

 
 
 
 
 
 



Management tactics 
 

Maintenance drivers 
 

¶ Overall integrity of complete conductor. 
 

¶ Breakage , fraying or splaying of individual strands 
 

¶ Bird-caging of complete conductor. 
 

¶ Clearance of live conductors from ground, trees, other parties wires and surrounding structures. 
 

¶ Excessive surface corrosion. 
 

Maintenance criteria 
 

¶ More than 10% of strands frayed or broken. 
 

¶ Corrosion appears more than surface for significant fractions of individual spans. 
 

¶ Evidence of overheating. 
 

¶ Excess tension (usually a pole leaning issue). 
 

¶ Sag below minimum allowable distance (usually a pole leaning issue). 
 

Assumptions 
 

¶ Fraying of individual strands will place more strain on remaining strands and lead to accelerated 
failure. 
 

¶ Corrosion that is deeper than surface will place more strain on remaining strands and lead to 
accelerated failure. 
 

Lifecycle policies, criteria and activities 
 

Inspections 
 

¶ Grade 1 ς no further inspections, as it will be replaced within 1 year. 
 

¶ Grade 2 ς no further inspection, as it will be replaced within 3 years. 
 

¶ Grades 3 and 4 ς continue to inspect, amend grade as revealed by inspections. 
 
 
 
 



Defect correction 
 

¶ Public safety defects ς correction within 1 week of identification. 
 

¶ Significant structural integrity defects ς correction within 1 week of identification. 
 

¶ Minor structural integrity defects ς repair by approved method within 3 months of identification. 
 

Refurbishment  
 

¶ Grade 1 ς will not be refurbished. 
 

¶ Grade 2 ς minor repairs only. 
 

¶ Grades 3 and 4 ς repair to extend life as considered appropriate by Planning & Development 
Manager. 

 

Renewal 
 

¶ Grade 1 ς renew with 1 year. 
 

¶ Grade 2 ς renew within 3 years. 
 

Lifecycle decision criteria 
 

¶ Up-size if conductor is loaded beyond 70% of nominal rating for more than about 3,000 hours per 
year. 
 

¶ Replace if more than about 10% of strands are visibly broken or splayed. 
 

Life extension & investment deferral techniques 
 

¶ Use of Aluminium coated steel reinforced ACSR rather than grease coated steel reinforcing. 
 

Major projects & programs 
 

Projects & programs 2017/18 
 

Ref Location Description Category Cost 

1 School Rd, Otaki Replace 16mm Cu with Bee (3km) Renewal $245,000  

2 Florida Rd, Levin Replace Gopher with Bee (3km) Renewal $184,000  

3 SH1 Waitarere Beach Rd to 
Koputaroa Rd, Waitarere Beach 

Replace Mink with Bee (2.5km) Renewal $153,000  

4 Nth of Oturoa Rd, Foxton Replace 11kV line (1.5km) Renewal $128,000  

5 Muhunoa East Rd, Levin Replace 16mm Cu with Bee (2.0km) Renewal $123,000  

6 C D Farm Rd, Levin Replace 16mm Cu with Bee (2km) Renewal $123,000 

7 Bath St East, Levin Replace 16mm Cu with Bee (0.5km) Renewal $61,000  

8 Parker Ave, Levin Replace 16mm Cu with Bee (0.5km) Renewal $61,000 



9 Meadowvale Dr, Levin Replace poles and 25mm Cu with Bee (0.5km) Renewal $61,000 

10 Parsons Ave, Levin Replace poles and 25mm Cu with Bee (0.5km) Renewal $61,000 

11 Glen Rd, Raumati Replace 400V line Renewal $61,000 

12 All 400V Reconductors Renewal $54,000  

13 Spring St (possible underground), 
Foxton 

Replace 400V line Renewal $51,000  

14 Kings Dr, Levin Replace 400V line Renewal $51,000 

15 Oxford St North (do with Deck 
Transformer E58), Levin 

Replace 400V line Renewal $51,000 

16 Tilley Rd Sth, Paekakariki Replace 400V line Renewal $51,000 

17 All Inspection Driven Conductor Replacements Renewal $51,000  

18 Mako mako Rd (between McKenzie St 
and Mabel St), Levin 

Replace 400V line Renewal $41,000  

19 Karaka Gr, Waikanae Replace 400V line Renewal $41,000 

20 Ruahine St, Paraparaumu Replace 400V line Renewal $41,000 

21 Avenue Rd, Foxton Replace 400V line Renewal $26,000  

22 Ngarara Rd, Waikanae Upgrade 3 spans on 11kV on Ngarara Road Renewal $18,000  

 

Projects & programs 2018/19 to 2021/22 
 

Ref Location Description Category Cost 

1 All 400V Reconductors Renewal $1,635,000 

2 All Inspection Driven Conductor Replacements Renewal $204,000 

3 Foxton Shannon Rd, Foxton Replace 35mm Cu with Bee Renewal $1,227,000 

4 SH1 South, Foxton Replace 25mm Cu with Bee Renewal $511,000 

5 Bergin Rd, Foxton Replace 16mm Cu with Gopher (1.5km) Renewal $123,000 

6 H219 to L224, Levin Check conductor size upgrade to Bee Renewal $409,000 

7 Queen St West, Levin Replace 16mm Cu with Bee (1km) Renewal $82,000 

8 Lindsay Rd, Levin Replace 16mm Cu with Gopher (2km) Renewal $123,000 

9 Kuku Beach Rd, Levin Replace 16mm Cu with Gopher (4km) Renewal $245,000 

10 Whakahoro Rd, Otaki Replace 16mm Cu with Gopher (1km) Renewal $61,000 

11 Domain Rd, Otaki Replace 16mm Cu with Gopher (0.5km) Renewal $42,000 

12 Convent Rd, Otaki Replace 16mm Cu with Gopher (2km) Renewal $164,000 

13 Waitohu Valley Rd, Otaki Replace 16mm Cu with Bee (2.5km) Renewal $204,000 

14 Te Manuao Rd, Otaki Replace 16mm Cu with Bee (1km) Renewal $102,000 

15 Manakau South Rd, Otaki Replace 16mm Cu with Bee Renewal $204,000 

16 Old Hautere Rd, Otaki Replace 16mm Cu with Gopher (2km) Renewal $123,000 

17 Valley Rd, Paraparaumu Replace 16mm Cu with Gopher (1.5km) Renewal $123,000 

18 Donovan Rd, Paraparaumu Replace 25mm Cu with Gopher (0.3km) Renewal $133,000 

19 Otaihanga Rd, Paraparaumu Replace 16mm Cu with Gopher (1.5km) Renewal $92,000 

20 Rata Rd, Raumati Replace 16mm Cu with Gopher (1km) Renewal $82,000 

21 Mangahao Rd, Shannon Replace 16mm Cu with Gopher (4km) Renewal $327,000 

22 Bryce St, Shannon Replace 16mm Cu with Gopher (2km) Renewal $123,000 

23 Seddon St, Waikanae Replace 16mm Cu with Bee (1km) Renewal $82,000 

24 Huia St, Waikanae Replace 16mm Cu with Bee (1km) Renewal $82,000 

25 Hadfield Rd, Waikanae Replace 16mm Cu with Bee (0.5km) Renewal $41,000 

26 Mangahao to Levin East 33kV, Levin Upgrade to Butterfly double circuit Renewal $1,272,000 

 



Projects & programs 2022/23 to 2026/27 
 

Ref Location Description Category Cost 

1 School Rd, Otaki Replace 16mm Cu with Bee (3km) Renewal $307,000 

2 SH1 Waitarere Beach Rd to 
Koputaroa Rd, Waitarere Beach 

Replace Mink with Bee (2.5km) Renewal $153,000 

3 All 400V Reconductors Renewal $2,044,000 

4 All Inspection Driven Conductor Replacements Renewal $6,605,000 

5 Newth Rd, Foxton Reconductor with Bee Renewal $511,000 

6 Vista Rd, McLeavy Rd, Levin Replace extension arms, reconductor and connect Renewal $153,000 

7 Hautere Cross Rd, Otaki Replace 16mm Cu with Bee (4km) Renewal $307,000 

8 Ngaio Rd, Raumati Replace 16mm Cu with Bee Renewal $123,000 

9 Engles Rd, Shannon Replace 16mm Cu with Gopher (2km) Renewal $123,000 

10 Puriri St, Waikanae Replace 16mm Cu with Gopher (1.5km) Renewal $123,000 

11 Tui Cres, Waikanae Replace 16mm Cu with Gopher (1km) Renewal $82,000 

12 Mangahao to Levin East 33kV, Levin Upgrade to Butterfly double circuit Renewal $1,348,000 

 

Budget forecast 
 

Budget 17/18 18/19 19/20 20/21 21/22 22/23 23/24 24/25 25/26 26/27 
$1.737m $1.809m $1.888m $1.949m $2.167m $2.331m $2.832m $2.238m $2.238m $2.238m 

 

 

  



6.4 Pole-top hardware 
 
YŜȅ ŦŜŀǘǳǊŜǎ ƻŦ 9ƭŜŎǘǊŀΩǎ Ǉƻƭe-top hardware management are as follows. 
 

Summary of asset class 
 
Electra has 40,892 wooden cross arms 4,046 galvanised steel cross arms.  
 

Population and age profile 
 

Sub-class Number Unit Percent Key features of sub-class 
Hard wood 6,331 Each 14.1%  
Soft wood 71 Each 0.2%  
Tallow wood 34,490 Each 76.8%  
Steel 163 Each 0.4%  
Steel box section 3,883 Each 8.6%  
Total 44,938 Each 100%  

 

 
 

 
 



Condition  
 

Condition: Grade 1 Grade 2 Grade 3 Grade 4 Grade 
unknown 

Data 
accuracy 

Percent forecast for 
replacement over next 5 years 

    8.9%     77.6%    13.5% -        3                       10% 

 

Systemic issues & mitigation 
 

Systemic issue Mitigation Magnitude of issue and impact on Electra 
Wind-borne pollutants tracking on 
porcelain insulators 

Electra has standardised on 
polymeric insulators from 2013 

¢Ƙƛǎ ƛǎǎǳŜ ƛǎ ƻŦ ƳƛƴƛƳŀƭ ƳŀƎƴƛǘǳŘŜ ŀƴŘ ŘƻŜǎƴΩǘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƳǇŀŎǘ ƻƴ 
Electra. 

 

Key design parameters 
 

Parameter Value 
Weight Minimise, to ease carrying to site and ease (safety) of installation. 
Durability Expect to last 35 to 40 years 
Insulation May be designed to higher voltage for salty coastal areas (eg. 22kV instead of 11 

kV). 
Structural strength 9ƳōƻŘƛŜŘ ƛƴ 9ƭŜŎǘǊŀΩǎ ƻǾŜǊƘŜŀŘ ƭƛƴŜ ŘŜǎƛƎƴ ǎǘŀƴŘŀǊŘǎΣ ŀƴŘ ƛƴŎƭǳŘŜǎ ŎƻƴǎƛŘŜǊŀǘƛƻƴ 

of static and wind loads. 
 

Management tactics 
 

Maintenance drivers 
 

¶ Splitting, warping or bending of wooden arms. 
 

¶ Rust on galv steel arms more than surface deep as observed from ground level. 
 

¶ Corrosion of stays significant enough to reduce physical strength. 
 

¶ Loose or fallen stays. 
 

¶ Corrosion of bolts. 
 

¶ Missing nuts, plate washers or spring washers. 
 

¶ Deterioration of air break switches, and associated actuators and linkages. 
 

Maintenance criteria 
 

¶ Splitting of wooden arms more than a finger width. 
 

¶ Visibly chipped or broken insulators 
 

¶ Loose or missing nuts or washers. 
 

¶ Visibly loose binder 



¶ Stay has become unfastened or is missing. 
 

¶ Air break switch becomes difficult to operate. 
 

Assumptions 
 

¶ Splitting of timber arms may lead to sudden failure. 
 

¶ Warping or bending or timber arms may unevenly strain conductors, leading to excessive binding 
tension. 
 

¶ Loose nuts or washers may be caused by timber arms shrinking or warping. 
 

¶ Tightening of air break switch operation indicates corrosion. 
 

¶ Visible cracking of insulators could result in water ingress and further cracking. 
 

Lifecycle policies, criteria and activities 
 

Inspections 
 

¶ Grade 1 ς no further inspections, as it will be replaced within 1 year. 
 

¶ Grade 2 ς no further inspection, as it will be replaced within 3 years. 
 

¶ Grades 3 and 4 ς continue to inspect, amend grade as revealed by subsequent inspections. 
 

Defect correction 
 

¶ Public safety defects ς correction within 1 week of identification. 
 

¶ Significant defects that could lead to asset failure (eg. arm breaking) ς correction within 1 week of 
identification. 
 

¶ Minor defects ς repair by approved method within 3 months of identification. 
 

Refurbishment  
 

¶ Pole top components are generally renewed rather than refurbished. 
 

¶ General servicing of air break switchs on a 5 year cycle, starting with Ohau and Manakau in 2017. 
 

Renewal 
 

¶ Grade 1 ς renew with 1 year. 

¶ Grade 2 ς renew within 3 years. 

¶ Grade 3 ς continue inspections. 



Lifecycle decision criteria 
 

¶ Worn, damaged or broken components are generally renewed at the first convenient opportunity. 
 

¶ Loose cross arm bolts would generally be re-tightened unless there was evidence of excessive arm 
shrinkage or warping, in which case the arm would be renewed. 
 

Life extension & investment deferral techniques 
 

¶ Electra does apply any life extension techniques to pole top hardware. 
  

Major projects & programs 
 

Projects & programs 2017/18 
 

# Location Description Category Cost 

1 All Inspection Driven Crossarm Replacements from 2017 on Renewal $896,000 

2 All Inspection Driven Crossarm Replacements from 2017 on Renewal $717,000 

3 All Inspection Driven Crossarm Replacements from 2017 on Renewal $107,000 

4 All Fault/Urgent defect replacement of cross arms Renewal $82,000 

5 Mangahao Line, Levin Replace Poles and Crossarms Renewal $178,000 

 

Projects & programs 2018/19 to 2021/22 
 

# Location Description Category Cost 

1 All Inspection Driven Crossarm Replacements from 2017 on Renewal $3,000,000 

2 All Inspection Driven Crossarm Replacements from 2017 on Renewal $2,280,000 

3 All Inspection Driven Crossarm Replacements from 2017 on Renewal $307,000 

4 All Fault/Urgent defect replacement of cross arms Renewal $326,000 

 

Projects & programs 2022/23 to 2026/27 
 

# Location Description Category Cost 

1 All Inspection Driven Crossarm Replacements from 2017 on Renewal $3,300,000 

2 All Inspection Driven Crossarm Replacements from 2017 on Renewal $2,328,000 

3 All Inspection Driven Crossarm Replacements from 2017 on Renewal $383,300 

4 All Fault/Urgent defect replacement of cross arms Renewal $408,000 

 

Budget forecast 
 

Budget 17/18 18/19 19/20 20/21 21/22 22/23 23/24 24/25 25/26 26/27 
$1.981m $1.658m $1.538m $1.418m $1.298m $1.284m $1.284m $1.284m $1.284m $1.284m 

 



  



6.5 33kV cable 
 
YŜȅ ŦŜŀǘǳǊŜǎ ƻŦ 9ƭŜŎǘǊŀΩǎ ооƪ± ŎŀōƭŜ ƳŀƴŀƎŜƳŜƴǘ are as follows. 
 

Summary of asset class 
 
Electra has 29.3 km of 33kV cable and associated terminations.  
 

Population and age profile 
 

Sub-class Number Unit Percent Key features of sub-class 
500 mm2 aluminium XLPE 6.1 km 20.8%  
630 mm2 aluminium XLPE 17.7 km 60.4%  
800 mm2 aluminium XLPE 5.5 km 18.8%  
Total 29.3 km 100%  

 

 
 

Condition  
 

Condition: Grade 1 Grade 2 Grade 3 Grade 4 Grade 
unknown 

Data 
accuracy 

Percent forecast for 
replacement over next 5 years 

  79.70% 20.30%  4  

 

Systemic issues & mitigation 
 
¢ƘŜǊŜ ŀǊŜ ƴƻ ƪƴƻǿƴ ǎȅǎǘŜƳƛŎ ƛǎǎǳŜǎ ǿƛǘƘ 9ƭŜŎǘǊŀΩǎ ооƪ± ŎŀōƭŜǎΦ 
 

Capacity, security & reliability constraints 
 
There are no 33kV cable constraints 
  



 

Key design parameters 
 

Parameter Value 
Load rating [ƻŀŘ ǘƻ ŀōƻǳǘ тл҈ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŀǘƛƴƎ before application of any other de-

rating factors eg. proximity, soil thermal conductivity, ambient temperature etc. 
  
Durability Expect XLPE cable to last 50 to 60 years. 

 

Management tactics 
 

Maintenance drivers 
 

¶ Visible deterioration of pot heads or terminations. 
 

¶ Visible deterioration of cable sheathing. 
 

¶ Deterioration of cable insulation. 
 

¶ Visible shifting of the cable within the mountings or ground that may be straining internal 
components. 
 

Maintenance criteria 
 

¶ Tan Delta exceeds limits . 
 

¶ Partial discharge test results exceed limits. 
 

¶ Thermography of cable terminations reveals excessive temperatures. 
 

¶ Spliting or cracking of PVC cable sheath such that armour wire or insulation is visible. 
 

¶ Excessive UV deterioration of PVC sheaths. 
 

¶ Movement of anchor points relative to supports or ground that may be straining internal 
components. 
 

Assumptions 
 

¶ Unacceptable Tan Delta readings will continue to deteriorate rather than plateau. 
 

¶ Deterioration of PVC sheaths will lead to cracking, exposure of armour wires and eventual failures. 
 

¶ Straining of internal components due to movement is likely to damage insulation.  
 
 
 



Lifecycle policies, criteria and activities 
 

Inspections 
 

¶ Grade 1 ς no further inspections, as it will be replaced within 1 year. 
 

¶ Grade 2 ς no further inspection, as it will be replaced within 3 years. 
 

¶ Grades 3 and 4 ς continue to inspect, amend grade as required. 

Defect correction 
 

¶ Public safety defects ς correction within 1 week of identification. 
 

¶ Significant structural integrity defects ς correction within 1 week of identification. 
 

¶ Minor structural integrity defects ς repair by approved method within 3 months of identification. 
 

Refurbishment  
 

¶ Grade 1 ς will not be refurbished. 
 

¶ Grade 2 ς minor repairs only. 
 

¶ Grades 3 and 4 ς repair to extend life as considered appropriate by Planning & Development 
Manager. 
 

Renewal 
 

¶ Grade 1 ς renew with 1 year. 
 

¶ Grade 2 ς renew within 3 years. 
 

Lifecycle decision criteria 
 

¶ Consider up-ǎƛȊƛƴƎ ƛŦ ƭƻŀŘƛƴƎ ōŜȅƻƴŘ тл҈ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŀǘƛƴƎ ƻŎŎǳǊǎ for more than 3,000 hours 
per year. 
 

¶ Consider up-sizing if fault level exceeds cable fault rating. 
 

Life extension & investment deferral techniques 
 
Design cable life is achieved by correct rating at the design stage, understanding the cable loading and 
thermal characteristics of the soil, and by careful handling at the installation stage including adherence 
to minimum bending radii. 

 

Major projects & programs 
 
No major 33kV  cable projects or programs are planned.  



6.6 11kV cable 
 
Key features of 9ƭŜŎǘǊŀΩǎ ммƪ± ŎŀōƭŜ  ƳŀƴŀƎŜƳŜƴǘ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΦ 
 

Summary of asset class 
 
Electra has 237 km of 11kV cable. 
 

Population and age profile 
 

Sub-class Number Unit Percent Key features of sub-class 
PILC 122 km 51.48%  
XLPE, PVC or HDPE 115 km 48.52%  
Unknown 0.089 km 0.04%  
Total 237 km 100%  

 

 
 

Condition  
 

Condition: Grade 1 Grade 2 Grade 3 Grade 4 Grade 
unknown 

Data 
accuracy 

Percent forecast for 
replacement over next 5 years 

XLPE, PVV or HDPE - - 61.30% 38.70% - 3 - 
PILC - 1.63% 98.37% - - 3 2.00% 

 

Systemic issues & mitigation 
 
¢ƘŜǊŜ ŀǊŜ ƴƻ ƪƴƻǿƴ ǎȅǎǘŜƳƛŎ ƛǎǎǳŜǎ ǿƛǘƘ 9ƭŜŎǘǊŀΩǎ ммƪ± ŎŀōƭŜΦ 
 

Capacity, security & reliability constraints 
 
¢ƘŜǊŜ ŀǊŜ ƴƻ ƪƴƻǿƴ ŎƻƴǎǘǊŀƛƴǘǎ ǿƛǘƘ 9ƭŜŎǘǊŀΩǎ ммƪ± ŎŀōƭŜΦ 
 



Key design parameters 
 

Parameter Value 
Load rating bƻƳŀƛƴƭƭȅ ƭƻŀŘŜŘ ǘƻ ŀōƻǳǘ тл҈ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŀǘƛƴƎ 
  
Durability Expect XLPE cable to last 50 to 60 years 

 

Management tactics 
 

Maintenance drivers 
 

¶ Visible deterioration of pot heads or terminations. 
 

¶ Visible deterioration of cable sheathing. 
 

¶ Deterioration of cable insulation. 
 

¶ Visible shifting of the cable within the mountings or ground that may be straining internal 
components. 
 

Maintenance criteria 
 

¶ Spliting or cracking of PVC cable sheath such that armour wire or insulation is visible. 
 

¶ Excessive UV deterioration of PVC sheaths. 
 

¶ Movement of anchor points relative to ground that may be straining internal components. 
 

Assumptions 
 

¶ Deterioration of PVC sheaths will lead to cracking, exposure of armour wires and eventual failures. 
 
¶ Straining of internal components due to movement is likely to damage insulation. 

 

Lifecycle policies, criteria and activities 
 

Inspections 
 

¶ Grade 1 ς no further inspections, as it will be replaced within 1 year. 
 

¶ Grade 2 ς no further inspection, as it will be replaced within 3 years. 
 

¶ Grades 3 and 4 ς continue to inspect, amend grade as required. 
 

  



Defect correction 
 

¶ Public safety defects ς correction within 1 week of identification. 
 

¶ Significant structural integrity defects ς correction within 1 week of identification. 
 

¶ Minor structural integrity defects ς repair by approved method within 3 months of identification. 
 

Refurbishment  
 

¶ Grade 1 ς will not be refurbished. 
 

¶ Grade 2 ς minor repairs only. 
 

¶ Grades 3 and 4 ς repair to extend life as considered appropriate by Planning & Development 
Manager. 

 

Renewal 
 

¶ Grade 1 ς renew with 1 year. 
 

¶ Grade 2 ς renew within 3 years. 
 

Lifecycle decision criteria 
 

¶ Consider up-ǎƛȊƛƴƎ ƛŦ ƭƻŀŘƛƴƎ ōŜȅƻƴŘ тл҈ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŀǘƛƴƎ ƻŎŎǳǊǎ ŦƻǊ ƳƻǊŜ ǘƘŀƴ оΣллл ƘƻǳǊǎ 
per year. 
 

¶ Consider up-sizing if fault level exceeds cable fault rating. 
 

Life extension & investment deferral techniques 
 

¶ Design cable life is achieved by correct rating at the design stage, understanding the cable loading 
and thermal characteristics of the soil, and by careful handling at the installation stage including 
adherence to minimum bending radii. 

  

Major projects & programs 
 

Projects & programs 2017/18 
 

Ref Location Type of Work Category Cost 

1 SH1, Otaki Upgrade the cable section feeding Manukau village ς 11kV Renewal  $75,000  

 

Projects & programs 2018/19 to 2022/23 
 

Ref Location Type of Work Category Cost 

1 L21 to L332, Manakau Replace HT cable and LV across road and rail to village ς 11kV Renewal $82,000 

2 Bath St, Levin Replace 11kV cable E313-E83 Renewal $82,000 



 

Projects & programs 2023/24 to 2026/27 
 

Ref Location Type of Work Category Cost 

1 Tui Rd, Raumati Replace cable between Z92 & Z103 ς 11kV Renewal $245,000  

 

Budget forecast 
 

Budget 17/18 18/19 19/20 20/21 21/22 22/23 23/24 24/25 25/26 26/27 
$75k  $163.5k     $81.8k $81.8k $81.8k 

 

 
 
 
 
 

  



6.7 LV cable 
 
YŜȅ ŦŜŀǘǳǊŜǎ ƻŦ 9ƭŜŎǘǊŀΩǎ LV cable management are as follows. 
 

Summary of asset class 
 
Electra has 775 km of LV cable and associated distribution pillars and fittings.  
 

Population and age profile 
 

 
 

Condition  
 

Condition: Grade 1 Grade 2 Grade 3 Grade 4 Grade 
unknown 

Data 
accuracy 

Percent forecast for 
replacement over next 5 years 

   44.00% 56.00% 3 2.00% 

 

Systemic issues & mitigation 
 
There are no known systemic LV cable issues. The following problems have been encountered in the 
ǇŀǎǘΣ ōǳǘ ƘŀǾŜ ōŜŜƴ ŎƻǊǊŜŎǘŜŘΧ 
 

¶ Failures of tee joints on pre-1970 cables. 
 

¶ Ground level  corrosion of pre-1980 steel pillars. 

 
Capacity, security & reliability constraints 
 
There are no known LV cable constraints. As constraints are discovered, they are managed by 
paralleling transformers at link pillars. These parallels are being confirmed in preparation for the 
ADMS implementation during 2017/18. 



 

Key design parameters 
 

Parameter Value 
Load rating LoŀŘ ǘƻ ŀōƻǳǘ тл҈ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŀǘƛƴƎ ōŜŦƻǊŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ŀƴȅ ƻǘƘŜǊ ŘŜ-

rating factors eg. proximity, soil thermal conductivity, ambient temperature etc. 
Durability Expect XLPE cable to last 50 to 60 years. 

 

Management tactics 
 

Maintenance drivers 
 

¶ Visible deterioration of pot heads or terminations. 
 

¶ Visible deterioration of cable sheathing. 
 

¶ Deterioration of cable insulation. 
 

¶ Visible shifting of the cable within the mountings or ground that may be straining internal 
components. 
 

Maintenance criteria 
 

¶ Spliting or cracking of PVC cable sheath such that armour wire or insulation is visible. 
 

¶ Excessive UV deterioration of PVC sheaths. 
 

¶ Movement of anchor points relative to ground that may be straining internal components. 
 

Assumptions 
 

¶ Deterioration of PVC sheaths will lead to cracking, exposure of armour wires and eventual failures. 
 

¶ Straining of internal components due to movement is likely to damage insulation. 
  

Lifecycle policies, criteria and activities 
 

Inspections 
 

¶ Grade 1 ς no further inspections, as it will be replaced within 1 year. 
 

¶ Grade 2 ς no further inspection, as it will be replaced within 3 years. 
 

¶ Grades 3 and 4 ς continue to inspect, amend grade as required. 
  



 

Defect correction 
 

¶ Public safety defects ς correction within 1 week of identification. 
 

¶ Significant structural integrity defects ς correction within 1 week of identification. 
 

¶ Minor structural integrity defects ς repair by approved method within 3 months of identification. 
 

Refurbishment  
 

¶ Grade 1 ς will not be refurbished. 
 

¶ Grade 2 ς minor repairs only. 
 

¶ Grades 3 and 4 ς repair to extend life as considered appropriate by Planning & Development 
Manager. 
 

Renewal 
 

¶ Grade 1 ς renew within 1 year. 
 

¶ Grade 2 ς renew within 3 years. 
 

Lifecycle decision criteria 
 

¶ Consider up-sizing ƛŦ ƭƻŀŘƛƴƎ ōŜȅƻƴŘ тл҈ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŀǘƛƴƎ ƻŎŎǳǊǎ ŦƻǊ ƳƻǊŜ ǘƘŀƴ оΣллл ƘƻǳǊǎ 
per year. 
 

¶ Consider up-sizing if fault level exceeds cable fault rating. 
 

Life extension & investment deferral techniques 
 

¶ Design cable life is achieved by correct rating at the design stage, understanding the cable loading 
and thermal characteristics of the soil, and by careful handling at the installation stage including 
adherence to minimum bending radii. 

 

Major projects & programs 
 
There are no major LV cable projects planned. 
 
 
 

  



6.8 Distribution transformers 
 
YŜȅ ŦŜŀǘǳǊŜǎ ƻŦ 9ƭŜŎǘǊŀΩǎ distribution substation management are as follows. 
 

Summary of asset class 
 
Electra has 1,599 overhead distribution transformers and 928 ground-mounted distribution 
transformers of various kVA ratings ŀǎ ŦƻƭƭƻǿǎΧ 

  
Substation Rating Pole Mounted (Quantity) Ground Mounted (Quantity) Total (Quantity) 

1-phase 5kVA 1 0 1 

1-phase 10kVA 8 0 8 

1-phase 15kVA 21 0 21 

1-phase 30KVA 7 1 8 

1-phase 100kVA 1 0 1 

3-phase 5kVA 0 0 0 

3-phase 7kVA 2 0 2 

3-phase 10kVA 3 0 3 

3-phase 15kVA 79 0 79 

3-phase 25kVA 7 0 7 

3-phase 30kVA 864 24 888 

3-phase 50kVA 358 56 414 

3-phase 75kVA 2 0 2 

3-phase 100kVA 215 106 321 

3-phase 150kVA 2 1 3 

3-phase 200kVA 25 206 231 

3-phase 250kVA 0 19 19 

3-phase 300kVA 4 412 416 

3-phase 500kVA 0 81 81 

3-phase 750kVA 0 14 14 

3-phase 1000kVA 0 8 8 

Total 1,599 928 2,527 

 

Population and age profile 
 



 
 

Condition  
 

Condition: Grade 1 Grade 2 Grade 3 Grade 4 Grade 
unknown 

Data 
accuracy 

Percent forecast for 
replacement over next 5 years 

Pole mounted - 3.70% 63.30% 33.00% - 4 6.15% 
Ground mounted - 4.50% 54.50% 41.00% - 4 7.50% 

 

Systemic issues & mitigation 
 

Systemic issue Mitigation Magnitude of issue and impact on Electra 
Corrosion of ground mount steel 
transformer enclosures. 
Safety concerns around structural 
integrity of deck mounted 
transformers 

Replace corroded enclosure 
with more suitable type. 
Replace with light weight 
overhead or ground mounted 
transformers 

Minimal, no significant impact. 
 
Minimal 

 
Capacity, security & reliability constraints 
 
There are no known distribution substation constraints. 
 

Key design parameters 
 

Parameter Value 
Rating 5ŜƛǎƎƴ ƭƻŀŘƛƴƎ ǘƻ ул҈ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŀǘƛƴƎ ǎǳōƧŜŎǘ ǘƻ ŘŜǎƛƎƴ ŀƳōƛŜƴǘ 

temperature and airflow. 
Durability Expect to last 45 years. 

 

  



Management tactics 
 

Maintenance drivers 
 

¶ Rusting of tank. 
 

¶ Oil staining of tank. 
 

¶ Color of silica gel breather where fitted 
 

¶ Excessive graffiti or evidence of interference or tampering. 
 

Maintenance criteria 
 

¶ Rusting of tank becomes more than surface deep. 
 

¶ Oil staining on tank suggests repeated internal overheating. 
 

¶ Silica gel breather remains blue. 
 

¶ Level of graffiti shows repeated attempts. 
 

¶ Evidence of attempts to force entry into cabinets. 
 

Assumptions 
 

¶ Oil staining of tank suggests boiling of oil to the point of expulsion from around lid seal. 
 

¶ Once tank rust appears more than service deep from ground level, tank perforations are likely. 
 

Lifecycle policies, criteria and activities 
 

Inspections 
 

¶ Grade 1 ς no further inspections, as it will be replaced within 1 year. 
 

¶ Grade 2 ς no further inspection, as it will be replaced within 3 years. 
 

¶ Grades 3 and 4 ς continue to inspect, amend grade as required. 
 

Defect correction 
 

¶ Public safety defects ς correction within 1 week of identification. 
 

¶ Significant structural integrity defects ς correction within 1 week of identification. 
 

¶ Minor structural integrity defects ς repair by approved method within 3 months of identification. 



Refurbishment  
 

¶ Grades 1 and 2 ς will not be refurbished (generally scrapped as too expensive to refurbish) 
 

¶ Grades 3 and 4 ς minor repair to maintain life as considered appropriate by Planning & Development 
Manager. 
 

Renewal 
 

¶ Grade 1 ς renew with 1 year. 
 

¶ Grade 2 ς renew within 3 years. 
 

Lifecycle decision criteria 
 

¶ Replace when necessary repairs become more than minor. 
 

¶ Replace when MDI readings reveal regulator loading to more than 100% of design rating. 
 

Life extension & investment deferral techniques 
 

¶ Additional galvanising or paint for coastal areas.  
 

Major projects & programs 
 

Projects & programs 2017/18 
 

Ref Location Constraint Description Category Cost 

1 All Ground Transformer Replacements Renewal $650,000 

2 All Pole Transformer Replacements Renewal $260,000 

3 All Ground Transformer Faults Renewal $150,000 

4 Buller Rd, Levin Upgrade transformer room H104 Renewal $91,000 

5 SH1, Levin Upgrade transformer room H25 Renewal $91,000 

6 All Pole Transformer Faults Renewal $90,000 

 

  



Projects & programs 2018/19 to 2022/23 
 

Ref Location Constraint Description Category Cost 

1 All Ground Transformer Replacements Renewal $3,004,000 

2 All Pole Transformer Replacements Renewal $972,000 

3 All Ground Transformer Faults Renewal $600,000 

4 SH1, Levin Upgrade transformer room H25 Renewal $91,000 

5 All Pole Transformer Faults Renewal $360,000 

6 H68, Levin Remove H68 and run new service from H215 to feed 
Allied Concrete 

Renewal $77,000 

7 Kimberley Rd, Levin Upgrade transformer room G120 Renewal $91,000 

8 Bartholomew Rd, 
Levin 

Upgrade transformer room G126 Renewal $91,000 

9 Totara St, Levin Upgrade transformer room G177 Renewal $91,000 

10 Kimberley Rd, Levin Upgrade transformer room G93 Renewal $91,000 

11 Hokio Beach Rd, Levin Upgrade transformer room H174 Renewal $91,000 

12 Kirk St, Otaki Replace deck transformer M12 Renewal $77,000 

13 Swamp Rd, Otaki Replace deck transformer P65 Renewal $77,000 

14 S133, Waikanae replace with ground mount Transformer Check Renewal $71,000 

 

Projects & programs 2023/24 to 2026/27 
 

# Location Constraint Description Category Cost 

1 All Ground Transformer Replacements Renewal $3,755,000 

2 All Pole Transformer Replacements Renewal $1,188,000 

3 All Ground Transformer Faults Renewal $750,000 

4 All Pole Transformer Faults Renewal $450,000 

5 All Indoor Subs Renewal $491,000 

6 Whirokino Rd, Foxton Rebuild deck transformer C23 Renewal $77,000 

7 Tararua Rd, Levin Replace deck transformer G326 with single pole 200kVA Renewal $77,000 

8 Kimberley Rd, Levin Upgrade transformer room G97 Renewal $91,000 

 

Budget forecast 
 

Budget 17/18 18/19 19/20 20/21 21/22 22/23 23/24 24/25 25/26 26/27 
$1.331m $1.418m $1.481m $1.563m $1.319m $1.305m 1.396m 1.392m 1.392m 1.392m 

 



 

  



6.9 Distribution switchgear 
 
YŜȅ ŦŜŀǘǳǊŜǎ ƻŦ 9ƭŜŎǘǊŀΩǎ distribution switchgear management are as follows. 
 

Summary of asset class 
 
Electra has 1,266 individual items that are broadly classified as distribution switches.  
 

Population and age profile 
 

Sub-class Number Percent 
Ground mount switches 135 11% 
Auto reclosers 37 3% 
Air break switches 342 27% 
In-line drop-out fuses 752 59% 
Total 1,266 100% 

 

 
 

Condition  
 

Condition: Grade 1 Grade 2 Grade 3 Grade 4 Grade 
unknown 

Data 
accuracy 

Percent forecast for 
replacement over next 5 years 

Pole mounted circuit breakers 
(reclosers and sectionalisers) 

 3.00% 85.00% 12.00%  4 3.00% 

Indoor circuit breakers  12.00% 78.00% 10.00%  4 12.00% 
Pole mounted switches & fuses  3.00% 66.00% 31.00%  3 5.00% 
Ring main units  5.97% 54.03% 40.00%  3 7.00% 

 

Systemic issues & mitigation 
 
There are no known system issues with any class of distribution switchgear 
 

  



Capacity, security & reliability constraints 
 
There are no known constraints with any class of distribution switchgear 
 

Key design parameters 
 

Parameter Value 
Durability Expected life of 45 years 
Load rating Generally use minimum commercially available rating of 630A. 
  

 

Management tactics 
 

Maintenance drivers 
 

¶ Interupting medium levels or pressures. 
 

¶ Continued correct operation of mechanisms without excessive force. 
 

¶ Continue correct operation of remote capability. 
 

¶ Rusting of enclosures. 
 

¶ Stability of mounting, including slumping or subsidence of surrounding ground. 
 

¶ Manufacturers recommended overhaul intervals. 
 

Maintenance criteria 
 

¶ Number of operations exceeds manufacturers recommendations. 
 

¶ Oil levels drop below indicated minimum 
 

¶ Gas or vacuum pressure varies outside of prescribed levels. 
 

¶ Failure to operate correctly, or with accepted level of force. 
 

¶ Timing test reveals contact separation times are outside of specification. 
 

¶ Testing reveals that trip coil is not operating within specified voltages 
 

¶ Rust more than surface deep. 
 

¶ Slumping or movement of ground, particularly tilting that may expose live components above oil 
level. 
 

  



Assumptions 
 

¶ Stiff operating mechanism will eventually fail, rather than plateau. 
 

¶ Decline in insulating medium level or pressure will continue, rather than plateau. 
 

Lifecycle policies, criteria and activities 
 

Inspections 
 

¶ Grade 1 ς no further inspections, as it will be replaced within 1 year. 
 

¶ Grade 2 ς no further inspection, as it will be replaced within 3 years. 
 

¶ Grades 3 and 4 ς continue to inspect, amend grade as required. 
 

Defect correction 
 

¶ Public safety defects ς correction within 1 week of identification. 
 

¶ Significant structural integrity defects ς correction within 1 week of identification. 
 

¶ Minor structural integrity defects ς repair by approved method within 3 months of identification. 
 

Refurbishment  
 

¶ Grade 1 ς will not be refurbished. 
 

¶ Grade 2 ς minor repairs only. 
 

¶ Grades 3 and 4 ς repair to extend life as considered appropriate by Planning & Development 
Manager. 
 

Renewal 
 

¶ Grade 1 ς renew with 1 year. 
 

¶ Grade 2 ς renew within 3 years. 
 

Lifecycle decision criteria 
 

¶ Decision to renew rather than refurbish made on a case-by-case basis for ground-mounted 
distribution switches. 
 

¶ Decision to up-size or to replace single phase with three phase based on load and fault level studies. 
 



Life extension & investment deferral techniques 
 

¶ Electra may apply extra paint, galvanising or grease to individual switches near coastal areas.  
  

Major projects & programs 
 

Projects & programs 2017/18 
 

Ref Location Description Category Cost 

1 All Replace Oil Switches Renewal  $195,000  

2 Bath St, Levin Replace swgr E312-E314 Renewal  $90,000  

3 All ABS new & renewals Renewal  $82,000  

4 A45, Tokomaru Replace with ABS 4+ Transformers Renewal  $11,000  

 

Projects & programs 2018/19 to 2021/22 
 

Ref Location Description Category Cost 

1 All Replace Oil Switches Renewal  $643,000 

2 All ABS new & renewals Renewal  $328,000  

 

Projects & programs 2022/23 to 2026/27 
 

Ref Location Description Category Cost 

1 All Replace Oil Switches Renewal $797,000 

2 All ABS new & renewals Renewal $410,000 

 

Budget forecast 
 

Budget 17/18 18/19 19/20 20/21 21/22 22/23 23/24 24/25 25/26 26/27 
$378.2k $277.1k $277.1k $212.1k $204.7k $204.7k $204.7k $266.1k $266.1k $266.1k 

 

  



6.10  Zone substation transformers 
 
YŜȅ ŦŜŀǘǳǊŜǎ ƻŦ 9ƭŜŎǘǊŀΩǎ zone substation transformers management are as follows. 
 

Summary of asset class 
 
Electra has 19 zone substation transformers, all 33/11kV. These range in capacity from 5 MVA to 
11.5/18/23 MVA and have various levels of ONAN, ONAF and OFAF cooling. 
 

Population and age profile 
 

Sub-class Number Unit Percent Key features of sub-class 
5 MVA 3 Each 18.75%  
11.5/23 MVA 16 Each 84.21%  
Total 19 Each 100%  

 

 
 

Condition  
 

Condition: Grade 1 Grade 2 Grade 3 Grade 4 Grade 
unknown 

Data 
accuracy 

Percent forecast for 
replacement over next 5 years 

  90.00% 10.00%  4  

 

Systemic issues & mitigation 
 
¢ƘŜǊŜ ŀǊŜ ƴƻ ƪƴƻǿƴ ǎȅǎǘŜƳ ƛǎǎǳŜǎ ǿƛǘƘ 9ƭŜŎǘǊŀΩǎ ȊƻƴŜ ǎǳōǎǘŀǘƛƻƴ ǘǊŀƴǎŦƻǊƳŜǊǎΦ 
 

Capacity, security & reliability constraints 
 
There are no known ŎƻƴǎǘǊŀƛƴǘǎ ǿƛǘƘ 9ƭŜŎǘǊŀΩǎ ȊƻƴŜ ǎǳōǎǘŀǘƛƻƴ ǘǊŀƴǎŦƻǊƳŜǊǎΦ 
 

  



Key design parameters 
 

Parameter Value 
Durability Expect a minimum life of 60 years. 
Rating Design load to no more than 67% to enable load of faulted substation to supplied 

by 2 neighboring substations. 
 

Management tactics 
 

Maintenance drivers 
 

¶ Oil purity. 
 

¶ Integrity of gaskets and flexible seals on tank and fittings. 
 

¶ Chipping or cracking of bushings. 
 

¶ Oil leaks or staining on tank. 
 

Maintenance criteria 
 

¶ Key oil parameters such as acidity, Ǝŀǎ ŎƻƴǘŜƴǘ ŀƴŘ ƳƻƛǎǘǳǊŜ ŎƻƴǘŜƴǘ ŜȄŎŜŜŘ ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ 
recommendations for main tank and tap changer compartment. 
 

¶ Tests such as partial discharge, Furans, paper sampling etc reveal out of specification. 
 

¶ Cabinets show evidence that gaskets and seals are failing. 
 

¶ Bushings are chipped, cracked or deteriorating to the point of imminent failure. 
 

¶ Oil leaks or staining suggests on-going leakage. 
 

Assumptions 
 

¶ Declining oil condition will continue decline rather than plateau. 
 

¶ Chipped or cracked bushings could result in sudden failure. 
 

¶ Corona discharge signals deteriorating component condition. 
 

¶ Oil rising into conservator tank suggests excessive heating, suggesting a localised hot spot in the 
absence of overloading. 
 

  



Lifecycle policies, criteria and activities 
 

Inspections 
 

¶ Grade 1 ς bi-monthly inspections but no further detailed monitoring, as it will be replaced within 12 
to 18 months. 
 

¶ Grade 2 ς bi-monthly inspections and close monitoring, and is likely to be replaced within 3 years if 
repair or refurbish options are not cost effective. 
 

¶ Grades 3 and 4 ς continue to inspect, amend grade as required. 
 

Defect correction 
 

¶ Public safety defects ς correction within 1 week of identification. 
 

¶ Significant structural integrity defects ς correction within 1 week of identification. 
 

¶ Minor structural integrity defects ς repair by approved method within 3 months of identification. 
 

Refurbishment  
 

¶ Grade 1 ς will not be refurbished. 
 

¶ Grade 2 ς minor repairs only. 
 

¶ Grades 3 and 4 ς repair to extend life as considered appropriate by Planning & Development 
Manager. 

 

Renewal 
 

¶ Grade 1 ς renew with 1 year. 
 

¶ Grade 2 ς renew within 3 years if repair and refurb options are not cost effective. 
 

Lifecycle decision criteria 
 

¶ Oil filtration will be triggered by unacceptable acidity, gas or moisture levels. 
 

¶ Re-packing and re-bolting of core will be triggered by excessive vibration. 
 

¶ Major refurbishment of windings will typically occur after 35 years operation. 
 

¶ Consideration of lifetime loading. 
 

¶ Consideration of number and intensity of faults. 
 



Life extension & investment deferral techniques 
 

¶ Extra paint or galvanising may be applied if the transformer will be located in a coastal area. 
 

¶ Capacity margin may be deliberately planned to ensure light loading. 
 

¶ Major interventions such as oil filtration, and re-packing the core may occur. 
 

Major projects & programs 
 
No major zone substation transformer projects are planned. 
 

  



6.11  Zone substation switchgear 
 
YŜȅ ŦŜŀǘǳǊŜǎ ƻŦ 9ƭŜŎǘǊŀΩǎ zone substation switchgear management are as follows. 
 

Summary of asset class 
 
Electra has 55 separate 33kVcircuit breakers and 78 separate 11kV circuit breakers in its zone 
substations, including associated protection.  
 

Population and age profile 
 

Sub-class Number Unit Percent Key features of sub-class 
33kV SF6 (indoor) 35 Each 26.32%  
33kV SF6 (outdoor) 20 Each 15.04%  
11kV oil 4 Each 3.01%  
11kV vacuum 62 Each 46.62%  
11kV SF6 12 Each 9.02%  
Total 133  100%  

 

 
 

 
 



Condition  
 

Condition: Grade 1 Grade 2 Grade 3 Grade 4 Grade 
unknown 

Data 
accuracy 

Percent forecast for 
replacement over next 5 years 

Indoor 22kV or 33kV   50.00% 50.00%  4  
Outdoor 22kv or 33kV  9.55% 90.45%   4 9.55% 
3.3kV, 6.6kV, 11kV or 22kV  5.19% 82.31% 12.50%  3 10.38% 

 

Systemic issues & mitigation 
 
There are no known ǎȅǎǘŜƳƛŎ ƛǎǎǳŜǎ ǿƛǘƘ 9ƭŜŎǘǊŀΩǎ ȊƻƴŜ ǎǳōǎǘŀǘƛƻƴ ǎǿƛǘŎƘƎŜŀǊΦ 
 

Capacity, security & reliability constraints 
 
¢ƘŜǊŜ ŀǊŜ ƴƻ ƪƴƻǿƴ ŎƻƴǎǘǊŀƛƴǘǎ ǿƛǘƘ 9ƭŜŎǘŀΩǎ ȊƻƴŜ ǎǳōǎǘŀǘƛƻƴ ǎǿƛǘŎƘƎŜŀǊΦ 
 

Key design parameters 
 

Parameter Value 
Durability Expected life of 40 to 45 years 
Load rating Generally standard 630 A, which is often far in excess of likely load. 

 

Management tactics 
 

Maintenance drivers 
 

¶ Correct operation of mechanism, including remote functionality. 
 

¶ Correct pressure or level of arc-quenching medium. 
 

¶ Correct alignment of contacts, and timing of contact separation. 
 

¶ Integrity of interrupting chambers. 
 

¶ Surface rust on cabinets. 
 

Maintenance criteria 
 

¶ Number of operations exceeds manufacturers maintenance recommendations. 
  

¶ Operating mechanism requires excessive force. 
 

¶ Remote functionality fails to operate correctly. 
 

¶ Pressure or level of arc-quenching medium below manufacturers recommendations. 
 

¶ Rust becomes more than surface deep. 
 

¶ Evidence that arc is not being correctly quenched. 



Assumptions 
 

¶ Decline in arc-quenching medium pressure or level will continue to decline rather than plateau. 
 

¶ Increasingly stiff operating mechanism will require repairs. 
 

¶ Surface rust will continue to deepen. 
 

Lifecycle policies, criteria and activities 
 

Inspections 
 

¶ Grade 1 ς no further inspections, as it will be replaced within 1 year. 
 

¶ Grade 2 ς bi-monthly inspections and close monitoring, and is likely to be replaced within 3 years if 
repair or refurbish options are not cost effective. 
 

¶ Grades 3 and 4 ς continue to inspect, amend grade as required. 
 

Defect correction 
 

¶ Public safety defects ς correction within 1 week of identification. 
 

¶ Significant structural integrity defects ς correction within 1 week of identification. 
 

¶ Minor structural integrity defects ς repair by approved method within 3 months of identification. 
 

Refurbishment  
 

¶ Grade 1 ς will not be refurbished. 
 

¶ Grade 2 ς minor repairs only. 
 

¶ Grades 3 and 4 ς repair to extend life as considered appropriate by Planning & Development 
Manager. 
 

Renewal 
 

¶ Grade 1 ς renew with 1 year. 
 

¶ Grade 2 ς renew within 3 years. 
 

Lifecycle decision criteria 
 

¶ Electra may refurbish when a majority of components require maintenance, but is more likely to 
renew (replace) due to other criteria such as safety, fault level or obsolescence of key components.  



 

Life extension & investment deferral techniques 
 

¶ If the sole issue is fault rating, an attempt will be made to replace the interruptor heads with higher 
rated heads to avoid replacing the whole switchboard. 
 

Major projects & programs 
 

Projects & programs 2017/18 
 

Ref Location Description Category Cost 

1 Raumati Substation Replace north half of 11kV board Renewal $409,000 

2 Levin East Substation Replace 33kV breaker(rocket laucher ) Renewal $65,000 

3 Paekakariki Substation CB replacement Renewal $65,000 

4 All 33kV Protection Renewal $50,000 

5 All Unplanned Capital Renewal $31,000 

 

Projects & programs 2018/19 to 2021/22 
 

# Location Description Category Cost 

1 All 33kV Protection Renewal  $82,000  

2 All Unplanned Capital Renewal  $122,000  

3 Paekakariki Substation CB replacement Renewal  $327,000  

4 Matai Rd, Raumati Rebuild Substation Renewal  $2,146,000  

 

Projects & programs 2022/23 to 2026/27 
 

# Location Constraint Description Category Cost 

1 All 33kV Protection Renewal $102,000 

2 All Unplanned Capital Renewal $153,000 

3 Union St, Foxton Rebuild Substation Renewal $1,227,000 

4 Matai Rd, Raumati Rebuild Substation Renewal $511,000 

 

Budget forecast 
 

Budget 17/18 18/19 19/20 20/21 21/22 22/23 23/24 24/25 25/26 26/27 
$619.4k $51k $991.3k $1.073m $562k $562k $51k $664.2k $664.2k $51k 

 



  


