
 

��
                                                  
 
 
 
 
 
 
 

EA NETWORKS ASSET MANAGEMENT PLAN 2021-31 
��

 
 

 
 
 
 



 

   
  EA Networks Asset Management Plan 2021-31   

2 

To Table of Contents�x  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ASSET MANAGEMENT PLAN  
FOR EA NETWORKS' ELECTRICITY NETWORK 
  

Planning Period: 1 April 2021 to 31 March 2031 

Disclosure Year: 2021-22 

Disclosure Date: 31 March 2021 

Approved by Board: 24 March 2021 

 
EA Networks 

Private Bag 802 

Ashburton 7740 

Website:  http://www.eanetworks.co.nz 

Telephone: (03) 3079800 

Email: enquiries@eanetworks.co.nz 

© Copyright: EA Networks 2021 

As of November 2012, EA Networks is the trading name 
of Electricity Ashburton Limited.  References to EA 
Networks in this document denote Electricity Ashburton 
Limited. 

The owner and custodian of this document is the 
Network Division of EA Networks, Ashburton.  All 
comments, queries and suggestions should be 
forwarded to the Network Manager. 



   

 

  EA Networks Asset Management Plan 2021-31 

3 

To Table of Contents�x  

CONTENTS 
   Page 

EXECUTIVE  SUMMARY 9 

1  Our Business 10 
2  Managing Risk & Resilience 13 
3  Our Customers 14 
4  Our Network 15 
5  Planning Our Network 15 
6  Managing Our Assets 19 
7  Supporting Our Business 20 
8  Financial Summary 20 
9  Delivering On Our Plan 21 

1 OUR BUSINESS 25 

1.1 �������E���š�Á�}�Œ�l�•�[�����À�}�o�µ�š�]�}�v 25 
1.2 Overview of EA Networks Organisation 28 
1.3 Objectives of This Plan 30 
1.4 Stakeholders 30 
1.5 Scope of This Plan 33 
1.6 Plan Structure and Approach 33 
1.7 Asset Management Drivers 36 
1.8 Asset Management Processes and Systems 40 
1.9 Responsibilities 46 
1.10 Information Sources, Assumptions and Uncertainty 48 

2 MANAGING RISK & RESILIENCE 57 

2.1 Introduction 57 
2.2 Risk Management Framework 57 
2.3 Environmental 58 
2.4 Commercial 61 
2.5 Network Risk 62 
2.6 Risk Mitigation Proposals 64 
2.7 Health and Safety 65 
2.8 Resilience and Emergency Response 67 

3 OUR CUSTOMERS 71 

3.1 Introduction 71 
3.2 Consumer Research and Expectations 71 
3.3 Strategic and Corporate Goals 75 
3.4 Network Service Levels 75 
3.5 Network Security Standards 83 
3.6 Network Power Quality Standards 88 
3.7 Safety 90 
3.8 Environmental 91 

4 OUR NETWORK 95 

4.1 Service Area Characteristics 95 
4.2 Network Configuration 98 
4.3 Asset Justification 108 
4.4 Asset Value 110 



 

   
  EA Networks Asset Management Plan 2021-31   

4 

To Table of Contents�x  

5 PLANNING OUR NETWORK 115 

5.1 Network Development Processes 115 
5.2 Load Forecasting 128 
5.3 Network Level Development 136 
5.4 Strategic Plans by Asset 140 

6 MANAGING OUR ASSETS 181 

6.1 Introduction 181 
6.2 Overview 183 
6.3 Subtransmission Assets 189 
6.4 Distribution Assets 194 
6.5 Low Voltage Line Assets 201 
6.6 Service Line Connection Assets 206 
6.7 Zone Substation Assets 207 
6.8 Distribution Substation Assets 217 
6.9 Distribution Transformer Assets 219 
6.10 High Voltage Switchgear Assets 223 
6.11 Low Voltage Switchgear Assets 231 
6.12 Protection System Assets 232 
6.13 Earthing System Assets 235 
6.14 SCADA, Communications and Control Assets 238 
6.15 Ripple Injection Plant Assets 242 

7 SUPPORTING OUR BUSINESS 247 

7.1 Non-Network Asset Description 247 
7.2 Non-Network Policies 249 
7.3 Non-Network Programmes and Projects 249 

8 FINANCIAL SUMMARY 253 

8.1 Capital Expenditure 253 
8.2 Maintenance Expenditure 256 

9 DELIVERING ON OUR PLAN 261 

9.1 Progress Against Plan 261 
9.2 Service Level 269 
9.3 Service Improvement Initiatives 276 
9.4 Asset Management Maturity Evaluation 282 
9.5 Gap Analysis 282 
9.6 Asset Management Improvement Initiatives 282 
9.7 Capability to Deliver 283 

10 APPENDICES 287 

10.1 Appendix A �t Definitions 287 
10.2 Appendix B �t Asset Management Plan Cash-flow Schedule 295 
10.3 Appendix C �t Forecast Load Growth 299 
10.4 Appendix D �t Disclosure Cross-References 307 
10.5 Appendix E �t Disclosure Schedules 313 

 
 
 



   

 

  EA Networks Asset Management Plan 2021-31 

5 

To Table of Contents�x  

  



 

   
  EA Networks Asset Management Plan 2021-31   

6 

To Table of Contents�x  

If you are viewing this document digitally (in pdf form), it is worth noting that there is a link to the main  
Table of Contents at the very top centre of every page (�ZTo Table of Contents �x �¶ in faint grey). 

All text in blue underline is hyperlinked to other parts of the plan or to external reference sites.  

Liability Disclaimer 

This document has been produced and disclosed in 
accordance with the disclosure requirements under 
subpart 9 of Part 4 of the Commerce Act 1986 (Electricity 
Information Disclosure Determination 2012).  

Any information contained in this document is based on 
information available at the time of preparation.  
Numerous assumptions have been made to allow future 
resource requirements to be assessed.  These 
assumptions may prove to be incorrect or inaccurate 
and consequently any of the future actions that are 
identified in this document may not occur. 

People use information contained in this document at 
their own risk.  EA Networks will not be liable to 
compensate any person for loss, injury, or damage 
resulting from the use of the contents of this document. 

If any person wishes to take any action based upon the 
content of this document, they should contact EA 
Networks for advice and confirmation of all relevant 
details before acting. 
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���y�����h�d�/�s�������^�h�D�D���Z�z 
Key points to take from this plan are: 

�x The network is relatively new overall and in good condition. 

�x Fault frequency has generally been better than the average of peer companies and generally better 
than the average of all companies.  Fault restoration time is similar to the average of peer companies. 

�x Increased levels of SCADA distribution automation and control will occur over the next ten years. 

�x The new Advanced Distribution Management System is in the final stages of production testing and 
the core modules will be fully commissioned by 31 March 2021.  Advanced modules will be 
progressively configured and commissioned through 2021 and beyond. 

�x Customer satisfaction is good, based upon a recent survey. 

�x Urban underground conversion will conclude within the plan horizon but has been spread over several 
more years as overhead line condition permits. 

�x 11 to 220�l�s conversion will conclude within the plan horizon. 

�x 33 to 660�l�s conversion (to the extent intended) will be complete within 4 years. 

�x Irrigation load growth is static and irrigation load may reduce in future.  Residential load growth is 
modest and typical for provincial New Zealand.  Process heat load growth is projected to be significant, 
but not momentous. 

�x Some existing customers have indicated they are looking to convert process heat presently supplied 
from fossil fuels to electricity and this has a significant demand impact on the GXP and some zone 
substations.  It is unlikely more/larger significant assets will be required to service this additional load. 

�x A large food processing load is imminent and set to become one of the largest loads on the network. 

�x Rural zone substation and 660�l�s overhead line projects that rely on further irrigation load growth to 
proceed have been delayed to the last two years of the planning period. 

�x Electric vehicles, batteries, and solar PV have yet to make a measurable impact on demand.  EV usage 
could grow rapidly depending upon Government policies and reducing EV prices.  EA Networks are less 
likely to face widespread issues than some other networks. 

�x Capital expenditure is declining rapidly from historical highs.  Operational expenditure is slowly rising. 

�x New technologies will play a greater role in future network management and operations and an 
allowance has been made to invest in these. 

�x Rural distribution capacity will be sufficient for the security of existing and forecast load once 11 to 
220�l�s conversion is complete. 

�x Urban 110�l�s distribution capacity will be sufficient for the security of existing load and forecast load 
once the 110�l�s core network is complete. 

�x Reliability, resilience, and load security increase during the plan period because of programmes and 
projects included in this plan. 

�x The electricity network represents an acceptably low risk to staff and the public and is lowered further 
with some of the projects included in this Plan. 

�x The systems used to document and manage the electricity network are being constantly improved and 
upgraded. 
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1  Our Business 
The Asset Management Plan is a cornerstone 
document, which guides the work of all EA 
Networks personnel. 

This particular plan was completed on 24 February 
2021 and covers a planning period from 1 April 
2021 through to 31 March 2031.  The next plan is 
due for release by 31 March 2022. 

This summary is prepared for people who may not 
be involved within the business of electricity 
distribution networks and associated services, but 
who understand and have an interest in efficient 
management. 

EA �E���š�Á�}�Œ�l�•�[ Evolution 
Starting life as a privately-owned generator based in Ashburton township, the Ashburton Electric Power Board 
(AEPB) was established in 1921 and took supply from the Government in 2023.  After that time, the AEPB grew 
through a variety of operating voltages which included 230 volts dc, 3.30�l�s, 6.60�l�s, 110�l�s, and latterly, 330�l�s AC.  
During the 1970s, irrigation demand caused growth to accelerate dramatically, expanding the 330kV 
subtransmission network to all corners of the Ashburton District.  A small hydro generator, Montalto Hydro, was 
also built during the early 1980s.  EA Networks (as the AEPB became) has more recently introduced 220�l�s and 
660�l�s as voltages on the network.  A large capital works programme during the late 1990s and the early part of 
this century now has the almost all subtransmission lines operating at 660�l�s and a significant portion of the 
distribution network operating at 220�l�s.  EA Networks relinquished the 330kV supply from Transpower in 2019. 

In the 1990s, EA Networks transitioned from a Power Board to a cooperative company (Electricity Ashburton 
Ltd), and these two corporate structures share some similarities.  They have both served the community via an 
ownership and governance structure that is democratic and local.  They have also provided efficiencies in 
strategic decisions (owner and customer are one and the same) and community benefits. 

EA Networks supply electricity line services to approximately 201000 consumers using about 310990�l�u of lines in 
Mid-Canterbury (see plan cover) �t both underground cables and overhead lines.  Other pertinent statistics (As 
at January 2021) are shown above.  EA Networks also develop and operate an open access fibre optic network 
in Mid-Central Canterbury (EA Networks Fibre) which also serves internal functions. 

Objectives of this Plan 
This plan aims to document the approach EA Networks intends to take in managing ������ �E���š�Á�}�Œ�l�•�[ electricity 
assets.   

EA Networks has the following Asset Management Plan objective: 

To provide a systematic approach to asset management, which is intended 
to ensure that the condition and performance of the electricity network and 
associated assets are being effectively and efficiently maintained or 
improved to satisfy stakeholder requirements. 

This plan clearly defines the service objectives and gives a strong focus on life cycle management by presenting 
operations, maintenance and renewal policies and programmes by asset type.  Asset management planning 
processes should effectively integrate best practice features.  These establish the service standards and future 
demands to meet business, legislative and other needs, while developing optimum lifecycle asset management 
strategies and cash flow projections based on assessing non-asset solutions, failure modes, cost/benefits, and 
risk. 

The Asset Management Plan has been fashioned so that it meets the requirements for disclosure of AMPs 
outlined in the Commerce Act (Electricity Information Disclosure Requirements) Notice 2004 and amendments. 

The disclosure regulations stipulate that the disclosed plan must include certain mandatory sections.  This plan 

EA Networks Network:   

Maximum Demand      181  (Dec 2020) MW 

Annual Load Factor 42   (2019-20) % 

Delivered Energy 607  (2019-20) GWh 

Subtransmission Lines 422 0�l�u 

MV Distribution Lines 21204 0�l�u 

LV Distribution Lines 473 0�l�u 

Distribution Substations 61581  

(Data as at January 2021)   
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does not necessarily follow the order or grouping that the requirements are laid out in the regulations.  An 
attempt has been made to flow the document through logical steps rather than the arbitrary nature of the 
regulation.  It should however be noted that every effort has been made to permit simple identification of the 
mandatory sections. 

It is hoped that the chosen layout and style allows the widest possible audience (including all stakeholders) to 
take advantage of the information it contains.  The stakeholders in the plan include: 

�x EA Networks shareholder/consumers 

�x Energy retailers 

�x Embedded generation owners 

�x Ashburton District Council 

�x Employees and contractors 

�x Transpower 

�x Landowners 

�x Financial institutions 

�x Regulatory agencies 

�x Distributed generation proponents 

Period Covered 

This Asset Management Plan covers the management of �������E���š�Á�}�Œ�l�•�[ electricity network assets for a period of 
10 years from the financial year beginning on 1 April 2021 until the year ended 31 March 2031.  The main focus 
of analysis is the first 5 years and for this period, most of the specific projects have been identified.  Beyond this 
time, analysis tends to be more indicative based on long-term trends and it is possible that new development 
project requirements will arise in the latter half of the planning period that are not identified here. 

The Planning Process 

The process used to formulate the Asset Management Plan and other supporting documentation is as shown in 
the below diagram.  

Asset Management Drivers 
Drivers for this Asset Management Plan (set in consultation with stakeholders) include: 

�x Safety for staff and public 

�x Consumer service �t reliability 

�x Consumer service �t resilience  

�x Corporate profile  

�x Environmental responsibility 

�x Legislative compliance 

  

  

  
��   
��   
��   
��    
��   

    

  

  

    

Set Asset Management Drivers: 
�{���^���(���š�Ç�U�� 
�{�����v�À�]�Œ�}�v�u���v�š���o�U�� 
�{�����}�v�•�µ�u���Œ���•���Œ�À�]������ - Quality,  

- Reliability, 
- Resilience, 

�{��Economics, 
�{���>���P�]�•�o���š�]�}�v�X 
 

Prepare Asset Management Improvement Plan 

Set Target Levels of Service 

Predict Future Demand and Conditions 

Assess Risk 

Prepare Asset Lifecycle Management 
�{�������š���Œ�u�]�v�����Œ���‹�µ�]�Œ���������•�•���š���‰���Œ�(�}�Œ�u���v���� 
�{�����À���o�µ���š����condition 
�{�������À���o�}�‰���u���v���P���u���v�š���•�š�Œ���š���P�]���• 
�{�������À���o�}�‰�U analyse and select solutions 
�{���W�µ�š����hosen solution into effect 

 

Monitor Asset Performance 

Prepare Financial Plans 

Options to Manage/Mitigate Risk 

Shareholder Interests 



 

   
  EA Networks Asset Management Plan 2021-31   

12 

To Table of Contents�x  

�x Consumer service �t power quality �x Economic efficiency 

Asset Management Practices 

The management of an electricity network requires a broad range of information systems and applications to 
store, process and analyse the characteristics and location of electrical assets.  EA Networks have a number of 
mature applications to facilitate some of this work.  Some aspects of asset management are not so well served 
and improvements in systems and processes are occurring to bring these up to an acceptable standard.   

Processes 
Processes exist for most aspects of asset management in the EA Networks network division.  A number of these 
processes require refinement to ensure optimal decision-making.  One of the major processes still requiring 
additional documentation and formalisation is the design, inspection, and testing regimes.  Currently these are 
known and partially recorded but cannot be reproduced or easily modified.  The risk management process 
requires revisiting and a feedback mechanism that triggers reassessment of risk before and after network 
changes. 

The outstanding process documentation is being addressed as resources permit.  Recent clarification of roles 
with specific asset responsibilities has focussed this effort.  There are now systems in place that support 
progress: asset management system and advanced distribution management system (ADMS).  While capital 
workloads are high, progress towards completion is likely to be incremental over the next few years. 

Systems 
EA Networks have a range of systems available for asset management and some are more capable than others.  
The main systems/applications that are in use are: 

�x Asset Management System �x GIS Asset Mapping System 

�x SCADA System �x Work Management System 

�x Financial/Accounting System �x Network Modelling and Analysis 

�x Connection System �x Fault Recording System 

�x Standards Documentation System �x Advanced Distribution Management System 

An asset management system has been implemented and the data from the previous asset register has been 
progressively converted into it.  This new system provides full asset lifecycle management (physical/financial) 
and will be maturing in functionality over the next few years.  Inspection and testing regimes will be attached to 
assets so that these activities are rigorously adhered to.  The Geographic Information System (GIS) is fully 
functional, and the capture of geoschematic data is complete.  Functionality and integration will be progressively 
enhanced over the coming years.  An emphasis on improving documentation of various processes and assets 
will require extensive access to a comprehensive document management system (not yet implemented).  The 
ADMS will provide a significant increase in visibility of asset utilisation.  Simple access to real-time, historical, 
predictive loading, and fault data will allow assets to be managed in a much more systematic fashion and 
machine intelligence will help to limit risk to both personnel and assets. 

Other systems are also being updated or implemented and these include a customer relationship system, a 
billing system for handling network/retailer reconciliation, a system to handle co-operative shareholder 
management, and a data warehouse to provide an integrated repository of normalised data.  These systems will 
all provide ancillary support to effective asset management. 

EA Networks will continue to invest in systems that provide good benefit/cost and strengthen the ability of EA 
Networks to provide enhanced asset management, network management and risk management functions. 
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2  Managing Risk & Resilience 

Introduction 
The EA Networks network is periodically exposed to events or incidents that subject elements of the electrical 
network to a high risk of failure.  If the location of these events coincides with a critical component of the 
electrical network, the result is a high risk to the integrity of the electrical network.  This risk of failure can in 
turn lead to high risks for consumers, either as individuals or as larger collective groups. 

EA Networks has assessed risk from four distinct perspectives.   

�{ The first is risk to people and private property from the construction, operation, and condition-related 
failure of the electricity network.   

�{ The second is the risk to the environment from the construction and operation of the electricity network.   

�{ The third is the risk to the network from people, the environment, and High Impact Low Probability 
events.   

�{ The fourth is commercial risk. 

Risk Management Framework 
A comprehensive risk assessment has been undertaken on both individual pieces of major equipment and 
categories of plant with common failure modes.  These assessments have been entered into a risk register 
database for ease of update and prioritising.  Some of the key risk factors that emerged, and the mitigation 
undertaken are: 

 

Risk Factor Actual/Proposed Mitigation 

Design of seismic restraints of 
various network equipment 

Adopted recommendations from seismic experts, especially improved 
restraint for ground mounted equipment. 

Loss of 220/660�l�s GXP transformer 
leaving un-served load 

Third 220/660�l�s transformer has been installed. 

Security of Ashburton township load Two substations now supply Ashburton, ensuring no on-going loss of supply.  
Reinforcement of 110�l�s network to increase transfer capacity is underway. 

Lightning exposure of major plant Assess each item for exposure and address in most effective manner for each 
item. 

Oil spill management All bar one major oil volume has been bunded, training has been provided, 
and emergency response kits are accessible from all locations. 

SF6 gas management Acknowledge potential harm to the environment and manage according to 
industry best practices. 

Weather exposure of overhead lines Network design standards, underground conversion, network renewal, 
emergency stocks, and closed subtransmission rings. 

110�l�s switchgear failure Affected model largely replaced and remaining unit disabled to prevent 
operation. 

Distribution transformer failure A universal spare distribution transformer (10�D�s��, 22-110�lV/4150V) with cables 
exists, along with a variety of other smaller spare transformers. 

Ripple plant failure Configured plants so that loss of one of the two plants does not prevent 
effective control. 
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Reassessment of risk occurs every day, and the adoption of sound procedures and minimum acceptable design 
standards provides mitigation from the conceptual design stages of all development or enhancement work. 

High impact low probability events are treated by emergency contingency and response planning as well as 
being reduced by a variety of asset-based projects.  The majority of these plans have been reviewed in the last 
24 months. 

Commercial risk is becoming an issue that will require consideration �t largely due to the rise of disruptive 
technologies that could drive financial impacts, both in terms of revenue and stranding of historic assets.  The 
risk of assets being under-utilised if widespread solar PV and battery technology occurs is real.  The need to 
carefully consider the type of asset employed in new construction will be necessary to mitigate the risk of asset 
stranding.  There is also some risk electric vehicles will become a major source of uncontrolled load that cannot 
be adequately supplied without additional assets and/or could cause network performance issues.  To ensure 
�������‹�µ���š���� �Œ���š�µ�Œ�v�� �}�À���Œ�� �š�Z���� ���•�•���š�•�[�� �o�]�(���š�]�u���U�� �šhe consumer pricing methodology may need to have a greater 
demand component to ensure economic viability and fair cost recovery.  Another impending commercial risk is 
that of Government policy limiting nutrient discharge to land.  This could cause a significant reduction in 
irrigation demand, heavily reducing the commercial return on the last two decades of rural network 
development. 

3  Our Customers 
Service is about satisfying all stakeholders, including safety aspects and environmental responsibilities. 

It is ������ �E���š�Á�}�Œ�l�•�[ goal to perform better in reliability indices than the industry median for comparable line 
companies and it is targeting an on-going quality improvement with a consistent price path. 

Consumer Expectations 
As a co-operative company, the vast majority of consumers are also shareholders and they directly elect a 
S�Z���Œ���Z�}�o�����Œ�•�[��Committee who in turn appoint the directors.  Also received/scrutinised by the Shareholders�[ 
Committee is the Statement of Corporate Intent, which identifies a range of financial and reliability performance 
targets.  In conjunction with this form of consultation, EA Networks management welcomes any dialogue with 
the energy retailers to determine the expectations of their customers and quantify these in terms of desirable 
reliability indices. 

EA Networks surveys their consumers regularly.  A recent telephone survey has concluded that only 4% of 
consumers are prepared to pay a slightly increased charge in order to ensure a timelier restoration of supply 
following an unexpected outage.  Overall, the survey showed very good satisfaction with EA Networks 
performance. 

Network Service Levels 
Historically, EA Networks struggled to meet some of the service level targets it set and the forecast targets were 
ambitious.  The targets have been revised in February 2021.  In 2020-21, the targets look likely to be met due to 
a combination of a more realistic forecast and very benign weather. 

When compared to other New Zealand lines companies, the targets are almost all below the average forecast 

Future Performance Targets 2022-31 

Indicator 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 
Default Quality 

Path Limit 1 

SAIDI Planned (mins) 120 120 120 120 120 <120 <120 <120 <120 <120 275 

SAIDI Unplanned (mins) 110 110 110 110 110 <110 <110 <110 <110 <110 92 

SAIFI Planned (#/yr) 0.40 0.40 0.40 0.40 0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.98 

SAIFI Unplanned (#/yr) 1.25 1.25 1.25 1.25 1.25 <1.25 <1.25 <1.25 <1.25 <1.25 1.28 

�&���µ�o�š�•�l�í�ì�ì0�l�u 10 10 10 10 10 <10 <10 <10 <10 <10  
1 These are the Commerce Commission default quality path limits.  The values are normalised to remove aberrant events.  
The targets shown above are non-normalised and include all faults and planned outages. 
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performance.  What this information infers is that EA Networks (on average) target to have fewer, shorter 
outages than the average lines company.  Irrespective of the performance relative to other companies, on 
average, it is intended to outperform previous performance year by year.  These targets assume severe weather 
events (admittedly undefined) are excluded from the averages. 

The higher than target 2017-18 SAIDI and SAIFI was a consequence of the suspension of live line working causing 
many more planned outages.  Live line work is now being undertaken again, but not at the same level as 
previously.  The large spike in 2013-14 was caused by a windstorm that caused some significant outages. 

EA Networks came very close to breaching the Default Quality Path limit for 2019-20, largely as a result of  a very 
intense lightning storm and the Rangitata River flooding event in December 2019.  These events collectvely 
caused at least 12 minutes of unplanned SAIDI (11% of unplanned SAIDI target).  Planned outages were 
suspended from January 2020 to prevent a breach. 

4  Our Network 
The area EA Networks serves is largely rural land used for cropping and dairy farming.  The weather and these 
two uses encourage a high level of irrigation in the district.  The summer demand for irrigation water is in almost 
all cases served by electrically pumped systems.  Irrigation represents the largest single group of loads that EA 
Networks supply.  Other significant loads are vegetable and meat processing facilities and a ski-field. 

There is a significant amount of distributed generation on the EA Networks network.  The largest is Highbank at 
260MW.  Several smaller ones also contribute, and they collectively provide about 20-25% of the energy needs 
of the district.  Unfortunately, they are very seasonal and cannot be relied upon for back-up supply. 

EA Networks has one geographic supply point from Transpower at 660�l�s.  The 330�l�s supply was relinquished in 
2019.  An extensive 660�l�s subtransmission network (with some small 330�l�s spur lines) supplies 21 zone 
substations varying in size from 2.50�D�s�� to 400�D�s��.  The distribution network is a mixture of 220�l�s, 110�l�s, and 
LV with both overhead and underground variants of each.  Overall, the distribution system is about 27% 
underground cable by circuit length. 

Distribution t�Œ���v�•�(�}�Œ�u���Œ�•�� ���v���� �•�µ���•�š���š�]�}�v�•�� ���}�u���� �]�v�� ���� �À���Œ�]���š�Ç�� �}�(�� �(�}�Œ�u�•�� ���v���� ������ �E���š�Á�}�Œ�l�•�[�� �u�}�����Œ�v�� �}�v���•�� ���Œ����
modular and flexible. 

The LV network is extensive in urban areas but not so in rural areas.  Underground conversion in urban areas is 
removing a lot of older overhead LV lines. 

EA Networks have a range of secondary assets that perform critical functions in the network and range from 
ripple injection to protection and voice/data communications. 

The 2020 closing Regulatory Asset Base (RAB) was $292.65 Million. 

5  Planning Our Network 
Dramatic load growth has occurred in the Mid-Canterbury region over the last two decades.  The summer 
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maximum demand has more than trebled since 1996 and more than doubled since 2003.  The 2017-18 summer 
peak was 1810MW.  The previous maximum summer peak was 1770MW in 2016.  Irrigation load has doubled 
since 2005 and now is about 1470MW.  This growth has in turn driven very significant capital development on 
the EA Networks network.  Annual peak demand is very dependent on rainfall and temperature which 
determines irrigation diversity. 

It is important to assess the future load as accurately as possible, since network investment is required before 
the load arrives, not after.  Incorrectly assessed, the absence of load can leave expensive assets under-utilised 
and conversely the presence of un-forecast load can leave it un-serviced.  The philosophy has traditionally been 
to ensure EA Networks was not a barrier to economic development of the region.  Future demand also comes 
in the form of security requirements that require additional or larger assets so that the network is more fault-
tolerant. 

A continuation of the historic high rates of load growth are unlikely.  Irrigation load growth has markedly slowed 
to the point of no growth occurring for three consecutive years.  A combination of gravity pressurised irrigation 
schemes, groundwater abstraction limits being reached, potential new water storage schemes, and particularly 
nutrient discharge limits, has influenced the attitudes of farmers.  A cautious approach to electricity network 
capacity increases is warranted.  An intelligence gathering exercise investigating future on-farm irrigation 
demand will be undertaken to minimise the risk of new underutilised assets.  The international price for dairy 
products is also having an impact. 

The impact of solar and electric vehicle charging is not yet significant, and it is likely that this will not be a major 
factor in peak demand for some time. 

There are a broad range of assumptions that must be made when predicting future parameters.  This makes 
confident prediction very challenging.  The following is an incomplete set of assumptions that EA Networks have 
considered. 

 

Uncertainty Potential Effect of Uncertainty Potential Impact  

Load Growth Increase: Advance of planned projects.  Funding risk. Low 

 Decrease: Delay of projects. Low 

Irrigation Water Increase in water availability.  Load increase. Medium 

 Nutrient discharge limits.  Load/revenue decrease. Low-Medium 

Statute/Regulation Change in statute/regulation.  Business risk. Low 

Regional Demand Regional peak demand summer.  Pricing risk. Medium to High 

Consumer 
Expectations 

Increase/decrease in consumer expectation.  
Risk of insufficient or excess asset investment. 

Low 

Natural Disaster Widespread equipment damage.  
Funding, resourcing, and reputational risks. 

Low �t High  
severity dependent 

Distributed 
Generation 

Widespread and dense distributed generation.   
Power quality, capacity, commercial risk. 

Low 

Large Loads Large new loads.  Resource/timing risk. Low 

Electric Vehicles Rapid/widespread uptake of electric vehicles.  Power 
quality/capacity risk, then network reinforcement. 

Low �t Medium  
(add 15-20% CapEx) 

District Plans Rule changes restricting activity.  Cost to business. Low 

Commodity Prices Agricultural commodity price volatility.   
Project timing risk. 

Low �t Medium 

Planning & Late-stage AMP volatility.  Low 
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Monitoring Funding and resource risks. 

Equipment Failure Widespread/major equipment failure.   
Funding and reputational risk. 

Low 

Ownership Altered ownership structure.  Change of strategy. Low �t Medium 

Load Forecasting 
Future load projection is a difficult task and is based on a complex multivariate environment.  A careful and 
rigorous approach must be taken to developing future load projections based on historical trends, available 
information and estimates on future changes.  

Forecasts of maximum demand on the subtransmission system have been derived from internal modelling work.  
The forecast is based on estimating the future load likely to occur on each zone substation.  Separate summer 
and winter demands are estimated for the next ten years.  The results of this estimate are shown in the diagram 
above.  

Extrapolating a moving four-year average growth linear regression line into the future for ten years is no longer 
valid.  The results of this forecast have become hopelessly optimistic (it continues to show rapid growth) and 
cannot take account of changes to the environmental regulations and dairy market, or recent impetus to convert 
process heat to carbon neutral sources. 

EA Networks are taking a cautious approach to the future summer system maximum demand with the inclusion 
of all known electrical process heat conversion.  It will possibly exceed 200+MW by 2031, and that is the 
presumed system maximum demand. 

Strategic (Development) Plans by Asset 
Transpower Grid Exit Points 

A�š���d�Œ���v�•�‰�}�Á���Œ�[�•�����•�Z���µ�Œ�š�}�v���•�µ���•�š���š�]�}�v���ò�ò0�l�s GXP load has historically exceeded 1800�D�t on the 660�l�s bus (the 
only supply voltage �t having relinquished 330�l�s in 2019).  Three 220/660�l�s 100/1200�D�s�� transformers are 
installed.  It is unlikely further development will be required at this GXP.  Any extra capacity would probably be 
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provided at a new geographically remote 660�l�s GXP site. 

Subtransmission Network 

The subtransmission network will come under increased pressure if the load grows more than predicted.  Most 
of the residual 330�l�s system will be converted to 660�l�s for capacity reasons or 220�l�s for security reasons.  By the 
end of the planning period, it is possible that a second, geographically separate, 660kV GXP may supply some of 
the 660�l�s subtransmission network.  This development depends upon significant load growth. 

Zone Substations 

There now remains only three 330�l�s zone substations and two of these are planned to be decommissioned within 
the next five years (recent zone substation work and planned 220�l�s conversion would make them unnecessary).  
By the end of the planning period, only one zone substation (Mt Hutt) will be untouched by the 660�l�s 
developments. 

Rural HV Distribution Network 

Emphasis on conversion to 220�l�s as the best solution to capacity and voltage problems has given ample benefits 
for EA Networks.  This approach will be followed wherever it makes commercial and engineering sense to do so.  
Increasing the conductor size of 110�l�s lines will still be an option for specific short-term problems that are not 
widespread.  Some key 220�l�s lines on state highways have been placed underground in cooperation with NZTA.  
This is a programme that is continuing and should conclude within the planning period (2028).  A programme to 
install rural ring main units is largely complete and assists safety and reliability by using remote control. 

Urban HV Distribution 

Urban distribution feeders are restricted to Ashburton, Methven, and Rakaia townships.  Other townships are 
typically connected to a rural overhead feeder with additional network segregation using line reclosers to offer 
the township a more secure supply. 

Urban reinforcement solutions are typically implemented by adding additional cable routes from a zone 
substation, although a point is reached when congestion makes this impractical.  Ashburton substation was in 
this situation and the chosen solution introduced Northtown substation.  The next phase of reinforcement is 
beginning, with an additional larger 110�l�s Core cable network needed in Ashburton township. 

The underground conversion programme has the widespread support of the consumers/shareholders, which 
lends additional weight to the other less obvious advantages that accrue from this work.  The additional security, 
capacity, flexibility, quality of supply, and low maintenance characteristics all contribute to greater 
consumer/shareholder satisfaction.  Other stakeholders are also encouraging of this work.  The plan shows the 
urban underground conversion programme to be complete by 2029. 

Urban LV Distribution 

The urban underground LV network ranges in age from the 1960s to brand new.  The majority has been installed 
since 1980.  The urban overhead LV network is planned to all be replaced with underground cable by 2029.  The 
relatively young age of the underground LV network has provided reasonable capacity for growth.  Some early 
subdivisions may need reinforcement should demand from new loads such as electric vehicles arrive, but 
provided slow charging is off-peak then most of the underground LV network should be adequate for the 
duration of the planning period.  Beyond the end of the planning period, additional reinforcement work may be 
required as electric vehicle battery capacities increase.  Extensive solar PV may also cause some need for urban 
LV reinforcement. 

SCADA 

The SCADA system at zone substations is ubiquitous.  Self-healing network automation is now being considered.  
Communications to zone substations has improved to allow data, voice, and video communication.  This 
communications development is largely complete, with some video cameras awaiting installation.  Extra 
communication to distribution devices beyond the zone substation boundary has also been allowed for. 

Distributed Generation 

EA Networks already has significant distributed generation connected in the form of four hydroelectric 
generation plants, one at Barrhill (0.50MW), one at Cleardale (1.00�D�t), one at Montalto Hydro (1.60�D�t), and 
one at Highbank (260�D�t).  New distributed generation of any scale is encouraged and will be connected subject 
to suitable commercial and technical arrangements made according to industry rules and guidelines governing 
these activities. 
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A significant number of distributed generation proponents have had informal discussions with EA Networks.  A 
range of generation projects are possible, and they vary from small to quite large over various fuel/energy 
sources.  The economic environment for new generation investment is currently not particularly favourable with 
the Tiwai smelter looking to close.  The possible projects are detailed in section 5.4.12. 

EA Networks are always reviewing the feasibility of connecting local distributed generation that would enhance 
the security and profitability of both the company and the community.  Several preliminary studies have been 
undertaken and this has identified some promising options that will be detailed in the Asset Management Plan 
if they become a commercial proposal. 

6  Managing Our Assets 
When considering the priorities for maintenance of a lines company network, it becomes apparent that the 
subtransmission level lines and substations require the highest priority.  These represent the backbone of supply 
and the long-term loss of any one of these assets would have a potentially devastating effect on service levels.  
Lower voltage level assets are treated with the same rigour but slightly lower priority and less intensive 
diagnostic testing. 

Overview 
The management plans for each asset category detail how EA Networks intends to operate and manage the 
assets so that they meet the required performance standards.  The focus on optimising lifecycle costs shapes all 
the processes involved. 

Maintenance on all equipment is condition-based rather than time-based.  The condition is measured by 
inspection, testing, and/or the duty a device has experienced (measured in operations or interrupted current). 

Life Cycle Plans by Asset  
Subtransmission Lines 

This asset class is rapidly becoming younger as 660�l�s lines 
replace older 330�l�s lines.  Little maintenance work is 
expected to be necessary during the planning period 
other than the rebuild of some old 330�l�s lines converted 
to 660�l�s in the 1990s.  Development work will continue 
for security of supply reasons and if load growth 
increases. 

Zone Substations 

The major electrical assets are almost all less than 20 
years old.  This asset category uses some of the most 
intensive diagnostic testing of all assets.  Testing of oil, 
gases, mechanisms, and insulation are all undertaken to 
ensure detailed knowledge of condition.  Ultimate development of the subtransmission network could require 
redevelopment of one site and possibly construction of a new site.  

Distribution Assets  

The distribution network is predominantly in good 
condition with the vast majority of lines capable of 
withstanding moderate to strong wind and snow storms 
without damage.  Condition assessment is on-going and 
as lines are examined, they are either scheduled for 
maintenance or re-inspection at a later date.  220�l�s 
conversion  is lightly refurbishing portions of the network 
as the line is reinsulated.  It allows hardware to be 
examined and assessed for condition.  The existing 
conductor is typically left in-situ. 

The maintenance requirements of the network are not 
expected to increase significantly over the planning 
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period despite the probable increase in line length. 

7  Supporting Our Business 
In late 2012, EA Networks relocated its operational base to a purpose-built complex.  This site and buildings offer 
an integrated solution with IL4 seismic resistance and self-supporting storage infrastructure for diesel fuel, 
drinking water and on-site back-up power generation. 

Other assets include vehicles, test equipment, computer network, radio-communications infrastructure, and 
various technical software systems.  Some of these assets will incur significant expenditure during the planning 
period. 

Most policies regarding non-network assets are understood but not formally documented.  As opportunity 
permits, they will be recorded.  The vehicle policy is documented and includes acceptable use and vehicle 
replacement criteria. 

There will be continuing information technology investments in the next few years to ensure a solid footing for 
asset management, future customer engagement, and improved service levels. 

8  Financial Summary 
The following chart and tables summarise the projected asset management expenditure over the next ten 
financial years on the EA Networks electricity network. 

The amount of baseline capital and maintenance expenditure forecast in the plan has been revised to more 
accurately reflect the actual base levels that have been experienced over the last few years.  Categorisation of 
expenditure is now more accurate and consistent than previous plans. 

The costs stated here are in constant 2021-22 dollars (not adjusted for inflation). 

Overall Network Capital 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

TOTAL (2022 $k) �í�ñ1�ò�í�ñ 141�ò�î�î �í�ï1�ñ�í�ð �í�î1�î�ï�ñ �í�î1�ð�ì�õ �í�ì1�õ�í�ò �í�í1�ò�ð�î �í�î1�í�ñ�ï �í�ò1�î�ì�ì �í�ì1�ó�í�î 

The first 3 years of the capital forecast are dominated by: backlog underground conversion, 660�l�s overhead 
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rebuilding, some zone substation work, and by a series of development projects that are driven by security, 
condition, or information technology requirements.  Please refer to the chart below for a visual representation 
of the expenditure by asset grouping.  During the following 5 years, the capital expenditure drops as various 
programmes run to their conclusion �t particularly the underground conversion programmes (21�Æ1blue, 11�Æ1yellow) 
and 11 to 220�l�s conversion programme (21�Æ1lilac). The level of baseline expenditure is in the range of $9-10M 
(which includes on-going routine activity associated with consumer connections).  The red unscheduled projects 
category (post 2023) includes scheduled, but unidentified, overhead line rebuilds (dark red), which will be 
individually identified in future plans as resources allow reducing the unscheduled expense.  The gold zone 
substation and bright red rural subtransmission line expenditure will only happen if demand grows. 
 

Network Maintenance 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

TOTAL (2022 $k) 31573 31�ñ72 31�ñ81 31590 31595 31�ò38 31596 31�ò05 31�ò14 31576 

The operational (maintenance) expenditure is shown as gently rising over the entire planning period.  Random 
natural events will undoubtedly cause periods where significant repairs will be required.  The planned 
operational expenditure will be more predictable as additional actual condition data is gathered (currently 
condition is inferred from age).  The basis for the annual operational expenditure is historical performance 
combined with anticipated resourcing needs.  Details of financial expenditure are available here. 

Network and business support are the main operational costs and reflect the cost of running the business from 
a staff and plant perspective. 
 

Non-Network 
Maintenance 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

TOTAL (2022 $k) 91�ô�ï�ò 91�ô�ô�ô 101�ì�í�î 101�ì�ï�ó 101�ì�ò�ï 101�í�ô�ô 101�î�í�ï 101�î�ï�õ 101�ï�ò�ð 101�ï�õ�ì 

The support costs of EA Networks are predicted to rise over time as capital expenditure reduces and asset 
management support becomes more data driven/intensive requiring resources for analysis and development. 

9  Delivering On Our Plan 

Improvements 
EA Networks are always looking for opportunities to improve or refine asset management systems, processes, 
and the supporting environment.  EA Networks continue to look at industry best practice and actively engage in 
industry discussions in these areas.  Where there is a business case for investing in improved asset management 
systems/processes, EA Networks look to commit investment to enable these system/process improvements.  
This approach is aligned with taking proactive responsibility for the management of the network with reference 
to all stakeholder objectives. 

Examples of planned improvements over the AMP period are: 

�x advanced distribution management system implementation and development,  

�x risk management and detailed system security evaluation, 

�x data warehouse development, 

�x field-based systems to support accurate asset data capture/reporting. 

Network Service Improvements 
A range of service improvement initiatives have been identified and either implemented or plan to be 
implemented.  Areas that initiatives have targeted include:   

�x Subtransmission configuration 
�x Diagnostic inspections 
�x Protection upgrades 

�x New equipment specifications 
�x Substation configurations 
�x Underground conversion 
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�x Tree control  
�x Rural distribution switchgear 
�x Distribution management software 
�x 11 to 220�l�s conversion 

�x Continuing SCADA development 
�x Harmonic limitation policy 
�x State Highway underground conversion 
�x Ashburton core network development 

For 2020-21, the reliability performance is 
likely to meet the targets and limits.  The 
main factors influencing the performance of 
the EA Networks network so far during 
2020-21 were broken insulators, unknown 
causes, broken conductors, protection 
maloperation, trees, and distribution 
transformer faults.  While live line working 
has returned, it is still not at the levels used 
prior to 2017.  This causes additional 
planned outages for work previously 
needing none.  The only practical and 
affordable method to complete most 
essential planned work is by having 
interruptions.  These outages are required 
to permanently repair or maintain assets 
after fault repairs, attend to regular 
condition-based maintenance work, or 
build development work associated with 
load or security requirements.  Planned 
work such as 11-220�l�s network conversion, new work, rebuilds, and maintenance combined contributed 98 
minutes (68%) of the total SAIDI (to end Jan 2021) in 2020-21.  In comparison, the unplanned SAIDI is 46 minutes 
(32%).  Adverse weather has not been a major contributor whereas defective equipment, and wildlife were 
significant.  Most other interruptions were the result of trees or unknown causes.  There were several instances 
of protection maloperation, one caused by a setting issue.  The overall performance is quite satisfactory for this 
financial year and is better than many of the forecast targets.  SCADA system expansion is continuing.  It is 
expected the new and expanded SCADA system will significantly improve fault restoration times (and to a lesser 
degree planned restoration times) in the future. 

EA Networks performance compares favourably with peer companies on most measures over the last five years.  
Faults per 1000�l�u of line for the last two years is similar to peer companies, but quite some way above the prior 
internal target. 

Fault performance of the network was only just satisfactory in 2019-20, meeting both SAIDI and SAIFI targets 
after postponing some planned work.  There is still capability to improve reliability/resilience, and some of the 
initiatives in the plan will achieve that.  Other than that, it appears to have been more distribution voltage faults 
affecting moderate numbers of consumers.  Once the planned interruptions decrease, performance index totals 
will improve.  The unplanned interruptions should also decrease in frequency and duration with asset 
improvements that are part of this plan. 

Capability to Deliver 
History has shown that the EA Networks business structure has provided a robust and resilient platform to 
implement the strategies outlined in the annual Asset Management Plan through times of unprecedented asset 
development and load growth. 

In recent years, EA Networks has grown, and additional roles/skills have been employed to provide added rigour 
to a number of internal processes. 

The next 5-10 years will require an increased focus on succession planning to ensure the personnel who will 
retire have mentored new staff to fill their role. 

In future, it is planned to use the decrease in development workload to refine systems and processes that do 
not currently form part of a documented procedure. 
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1 �K�h�Z�����h�^�/�E���^�^ 
 

1.1 EA Networks�[�����À�}�o�µ�š�]�}�v 
In 1908 a private company, Craddock & Co, began 
supplying electricity to Ashburton township 
consumers at 220 volts DC.  The source of this supply 
was a 300�l�t generator driven by a steam traction 
engine.  3.30�l�s AC was soon introduced, and this was 
the distribution voltage of choice until around 1923.   

In 1921, the Ashburton Electric Power Board came into 
existence and it took over the operation of the 
generators and began implementing one of the 
options for connecting to the national grid.  The new 
Public Works Department Ashburton substation (the 
present Ashburton zone substation is on the same 
site) began supplying electricity to the Ashburton 
urban area in 1924.  The AEPB initially had both 6.60�l�s 
and 110�l�s supplies from Ashburton substation (having 
quickly retired the 3.30�l�s and DC supplies).  This 
system evolved gradually over the next twenty years 
until second and third 110�l�s points of supply from the 
national grid were established near Methven and 
Springfield Road.  During this time (1932) Mr Kemp 
(the founding engineer at A.E.P.B.) devised an electric 
tractor.  The photo at right shows the mobile 
substation used to supply the tractor.  Six tractors 
were built and they each did over 41000 hours of 
cultivation during an eight-year period.     

During the post-war years, the Power Board became 
the Power and Gas Board �t supplying coal gas to a 
large percentage of Ashburton township.  Gas production ceased in 1973 as it had become uneconomic.   

As the load continued to increase, it became apparent in the early 1960s that a true subtransmission network 
would be required.  Planning began and once 330�l�s had been settled upon as the correct subtransmission 
voltage, the first 33/110�l�s substations were commissioned in 1967.  These substations were supplied from three 
AEPB owned 50MVA step-up transformers (11/330�l�s) located at the Ashburton substation. 

The final portion of 6.60�l�s distribution was converted to 110�l�s in 1971.  The popularity of pumped irrigation 
began to increase, and general electricity use continued to rise.  As a result of the increased irrigation load and 
other industrial loads such as snowmaking, animal processing plants and vegetable processing, the number of 
33/110�l�s substations increased.  By the early 1980s the three step-up transformers were overloaded, and relief 
came in the form of a 330�l�s point of supply at Ashburton and another at Cairnbrae (50�l�u south-east of Methven).  
This arrangement allowed the creation of a 330�l�s ring network that initially allowed individual 330�l�s line faults to 
be tolerated without extended loss of supply. 

A small (1.60�D�t) hydro power station was constructed by the AEPB during the 1980s at Montalto Hydro.  This 
induction generator continues to operate but is now owned by an electricity retailer.   

During the late 1980s and early 1990s, Transpower proposed decommissioning the 1100�l�s circuits between 
Timaru and Hororata.  This required shifting one of the points of supply from the Ashburton township site to a 
site about 70�l�u south-east of Ashburton.  Once the two parties agreed on commercial arrangements, the new 
220/330�l�s substation was built, and EA Networks took 330�l�s supply from it in 1992.   

Around 1995, what was the Ashburton Electric Power Board was transformed into the co-operatively owned 
company Electricity Ashburton Ltd.  Options for this transition, from a quasi-governmental entity with undefined 
ownership to a limited liability company, were comprehensively researched and what was considered the fairest 
and most stable ownership option was instituted. 

Section Contents�x  
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The subtransmission and point of supply rearrangement had assisted in extending the life of portions of the 
330�l�s ring network, but the huge increases in irrigation load were beginning to tax the rural 330�l�s network 
beyond its capacity.  The same problem was facing the 110�l�s distribution network in places, so a bold decision 
was made to begin converting portions of the 330�l�s network to 660�l�s and some of the 110�l�s network to 220�l�s.  
The change to 660�l�s introduced an opportunity to provide a 660�l�s connection to the Highbank Power Station 
that had historically been connected to the Transpower network.  This option was duly negotiated and a more 
extensive 660�l�s conversion undertaken to connect Highbank.  The subtransmission development also enabled 
the Cairnbrae 66/330�l�s point of supply to be relinquished and there is now only one physical location for EA 
�E���š�Á�}�Œ�l�•�[ connection to the national grid. 

�d�Œ���v�•�‰�}�Á���Œ�[�•�����•�Z���µ�Œ�š�}�v���•�µ���•�š���š�]�}�v���~�����š�µ���o�o�Ç���ó0�l�u 
from Ashburton) supplies an EA Networks 
substation called Elgin immediately adjacent to it.  
Elgin then connects to seven lines in the EA 
Networks 660�l�s subtransmission network.  In 
2019, EA Networks relinquished the 330�l�s 
connection to Transpower (leaving only the Elgin 
660�l�s supply).  Simultaneous with the 
subtransmission conversion was the conversion 
from 110�l�s to 220�l�s of some distribution lines.  This 
was also very successful and offers much 
improved voltage regulation and capacity, thereby 
increasing power quality to those rural consumers 
supplied via 220�l�s.  220�l�s conversion has continued 
to progress in many rural 110�l�s areas where 
additional capacity is needed.  The plan is now to 
convert the entire rural area to 220�l�s (excluding 
the Upper Rakaia Gorge �t supplied at 110�l�s from 
the Orion network). 

The area EA Networks directly services is 
approximately 315000�l�u².  The extents of the area 
are the Rangitata River in the south, the Rakaia 
River in the north and the foothills of the Southern 
Alps in the west.  Three distribution lines run up 
remote river valleys into the foothills, but these 
form a very small portion of the entire network. 

The network comprises of some 271924 poles, 213150�l�u of high voltage overhead lines, 3110�l�u of high voltage 
underground cable, 21 zone substations and switchyards, 61581 distribution substations, one control room, and 
a communications network. 

There are four hydro generating stations embedded in the network.  The newest generator is a 0.5MW unit near 
Barrhill.  Cleardale is a 1MW station, Montalto Hydro is a 1.6MW station, and Highbank is a 26MW station.  The 
Barrhill unit is owned by Barrhill Chertsey Irrigation, Cleardale is owned by Mainpower, while Montalto Hydro 
and Highbank are owned by Trustpower. 

������ �E���š�Á�}�Œ�l�•�[ distribution lines have a variety of different capacities, dependent upon local demands and 
geographical considerations.  Operating voltages include 661000 volts (660�l�s), 330�l�s, 220�l�s, 110�l�s and 40�ì1�s. 

The rural distribution network configuration is predominantly long radial overhead feeders with a number of 
interconnections to adjacent feeders and substations.  This arrangement is largely driven by economics and is 
the method of supplying rural consumers that offers best value at acceptable levels of reliability.  Typically, the 
capacity of a rural feeder is limited by voltage drop and not the thermal rating of the conductors. 

The urban 110�l�s distribution network is based upon a similar principle to the rural arrangement except the 
network is largely underground cable, the interconnections are more frequent, and the overall feeder lengths 
are significantly shorter.  The capacity of urban feeders is thermally constrained by the maximum current rating 
of the underground cable. 

Now trading as EA Networks (as of 2012), the company also operate and develop an open access fibre optic 
network in Mid-Central Canterbury (https://www.eafibre.co.nz). 
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Summary of Network Assets 

(As at January 2021).  Circuit voltage is rated voltage (operating voltage quantity in brackets). 

 

Network Inputs and Outputs:   

Connections 191756 (31 Mar 2020) 

Maximum Load Demand 181 MW (Dec 2020) 

Delivered Energy 607 GWh (2019-20) 

Annual Load Factor  42 % (2019-20) 

Annual Loss Ratio  6.9 % (2019-20) 

   
Network Components:   

Overhead Lines (circuit 0�l�u) 373 (324) 660�l�s Subtransmission 

 40 (66) 330�l�s Subtransmission 

 11642 (11459) 220�l�s Distribution 

 259 (466) 110�l�s Distribution 

 58 �ð�ì�ì0�s Distribution 

 18 Street Lighting 

   
Poles 271924 All types 

   
Underground Cables (0�l�u) 4.3 (4.1) 660�l�s Subtransmission 

 4.5 (1.0) 330�l�s Subtransmission 

 179.2 (136.8) 220�l�s Distribution 

 123.1 (163.3) 110�l�s Distribution 

 414.6 (399.9) �ð�ì�ì0�s Distribution 

 297.7 (296.1) Street Lighting 

   
Zone Substations 18 66/110�l�s or 66/220�l�s 

 3 33/110�l�s 

   
Distribution Substations 41628 Pole Mounted 

 11947 Ground Mounted 

 

The future of EA Networks will focus on a 660�l�s subtransmission network, a largely 220�l�s overhead line rural 
distribution network, and an 110�l�s urban underground cable distribution network in Ashburton and Methven 
townships.  An additional layer of larger 110�l�s underground cable distribution is planned to be added in 
Ashburton, as many of the existing urban feeders have reached security or thermal rating limits.  The values of 
some broad asset categories are detailed in section 4.4. 
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1.2  Overview of EA Networks Organisation 
EA Networks operates as a stand-alone co-operatively owned lines business �t EA Networks.  This business 
incorporates an asset management function (the Network Division) and an asset construction and maintenance 
function (the Field Services Division).  EA Networks owns, operates, and maintains the infrastructure assets.  The 
Network Division plans and controls the asset management function. 

EA Networks offers network line services as its core activity.  Ancillary to this function is the Field Services 
division, which offers services to the Network Division, other line owners, and the general public.  Other business 
activities include a fibre optic data network. 

There are 3012001000 shares issued in EA Networks.  The Ashburton District Council holds 2817501000 of these 
shares in a non-rebate/non-voting form.  The consumer/shareholders hold 113021000 rebate shares at 100 shares 
per consumer (some consumers have more than one connection).  There are 1481000 unallocated rebate shares 
available for new consumers as they connect to the network.  Existing consumer/shareholders who add 
additional connections are not entitled to additional shares. 

The Asset Management Team in the Network Division holds the technical knowledge and is responsible for 
technical decisions concerning the asset.  The Asset Management function remains associated with the Field 
Services function within one corporate body.  The company oversees EA Networks assets and personnel �t hence 
the requirements of equipment and personnel safety remain within one corporate body.  The upper tiers of the 
company structure are shown below. 

 

 
The key functions and responsibilities of the groups are: 

Consumers/Shareholders 

The end users of electricity supplied over the EA Networks network.  All new consumers choose whether to be 
a shareholder in the cooperative company.  Almost every new consumer chooses to retain the shareholding and 
only a handful of existing consumers opt out as shareholders.    Each shareholder (consumer) has one vote to 
elect a Shareholder�•�[ Committee.  This is irrespective of the size/scale of their electrical connection(s) or 
���}�v�š�Œ�]���µ�š�]�}�v�� �š�}�� �š�Z���� ���}�u�‰���v�Ç�[�•�� �]�v���}�u���� �}�Œ�� �‰�Œ�}�(�]�š.  The shareholders have the responsibility to consider their 
choice of committee member carefully to ensure they faithfully represent their views both in appointing 
directors and influencing the performance of the company.  Ultimately, shareholder dissatisfaction with either 
�š�Z�����^�Z���Œ���Z�}�o�����Œ�•�[�����}�u�u�]�š�š�������}�Œ���š�Z�������}���Œ�����Á�]�o�o���(�]�Œ�•�š�o�Ç���Œ���•�µ�o�š���]�v�����Z���v�P���•���š�}���š�Z�����^�Z���Œ���Z�}�o�����Œ�•�[�����}�u�u�]�š�š���������Ç���š�Z����
ballot and then a different emphasis in the Board members appointed by the Committee. 

 

EA Networks  
Consumers/Shareholders 

  

EA Networks 
    Board of Directors 

  

Chief Executive 
Officer   

  

Field Services Division  
  

(Asset Construction & 
Maintenance Function) 
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EA Networks  
�^�Z���Œ���Z�}�o�����Œ�•�[�����}�u�u�]�š�š���� 
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Commercial 

Chief Financial  
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& Negotiation)   
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(Human Resources 
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�^�Z���Œ���Z�}�o�����Œ�•�[�����}�u�u�]�š�š���� 

Representatives of all shareholders.  Represent the interests of the shareholders/consumers (to be a 
shareholder one must be a connected consumer).  They appoint Directors, undertake intense scrutiny of the 
Statement of Corporate Intent (including performance targets), and carry out monitoring and reporting of 
performance of the company and directors to the �•�Z���Œ���Z�}�o�����Œ�•�X�����d�Z�����^�Z���Œ���Z�}�o�����Œ�•�[�����}�u�u�]�š�š������can also provide 
a significant influence to resolve long-term philosophical conflicts between asset management practices and 
stakeholder interests.  Three of the seven members of �š�Z���� �^�Z���Œ���Z�}�o�����Œ�•�[ Committee are appointed by the 
Ashburton District Council, the remainder are elected by a one vote per shareholder ballot. 

Board of Directors 

Review and approval of the Annual Budget and the Asset Management Plan as official company documents that 
accurately reflect the state and desired direction of EA Networks for the short and medium term. 

Chief Executive Officer 

Provision of company secretariat and attaining of revenue streams and a key contact point with electricity 
retailing companies wishing to use the EA Networks network for the distribution of electricity.  Provides 
corporate policies that influence asset management philosophies.  Monthly reporting of significant Asset 
Management Plan project progress and annual summary presentation of progress and plans for asset 
management to the Shareholder�•�[ Committee and Board.  The Safety and Quality Manager reports directly to 
the Chief Executive Officer, as does the Health, Safety & Risk Lead.  The Chief Executive Officer has 127 staff 
under him. 

Network Manager (Asset Management Function) 

Managing the network including Subtransmission, Distribution, Services, LV Reticulation, Zone Substations, 
Distribution Substations, SCADA/Communications, Protection systems, and Distribution Transformers to 
maximise system availability.  Develop maintenance strategies, set and manage priorities, set and manage 
standards, and issue works orders to ensure target reliability is achieved at minimum cost.  The Network 
Manager has 31 staff. 

The Network Division completes almost all designs.  Only when the scope of a project exceeds the capabilities 
of the internal staff in resource availability or expert knowledge is an external designer engaged. 

General Manager �t Field Services (Asset Construction and Maintenance Function) 

Carry out the plans and works orders of the Network Manager satisfying the appropriate statutes, regulations, 
standards, and industry guidelines.  Additionally, the Field Services function offers suggestions for innovative 
work techniques to increase safety, security, and reliability while minimising capital and on-going maintenance 
costs.  The Field Services Manager has approximately 75 staff.  

The maintenance of the network is primarily carried out by the EA Networks Field Services Division as the 
preferred contractor.  They are engaged to undertake the servicing and testing, along with fault callout and fault 
repair work.  Most line replacement, enhancement or development projects are also handled by the Field 
Services Division but when the scope of a project exceeds the capabilities of the Field Services Division, either 
sub-contractors will be sourced, or the Network Division will offer the complete construction project for 
competitive proposals from other contracting companies.   

General Manager �t Customer & Commercial (Stakeholder Contact, Negotiation, and Pricing) 

Provides the interface between EA Networks and the external stakeholders �t particularly major consumers.  
Facilitates discussions on changes to capacity and security with major consumers often assisted by technical 
personnel from the Network Division.  The GM �t Customer & Commercial has 7 staff. 

Chief Financial Officer (Asset Accounting Function) 

Financial accounting of network assets and management.  Ensures compliance with relevant legislation 
governing financial activities of EA Networks including financial disclosures.  The Chief Financial Officer has 9 
staff. 

People and Capability Manager (Human Resources Function) 

Employee lifecycle management.  Ensures compliant planning, recruitment, and selection of new employees.  
Also monitors the performance and wellbeing of existing employees while ensuring fair, equal, and consistent 
opportunities and treatment of all staff.  The People and Capability Manager has one staff member. 
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1.3 Objectives of This Plan 
This plan aims to document the intended approach EA Networks take in managing EA Networks�[�� ���o�����š�Œ�]���]�š�Ç��
assets.  As a regulatory requirement, an Asset Management Plan must be published annually (with few 
exceptions).  With this document, every effort has been made to comply with the requirements for disclosure 
of AMPs outlined in the most recently determined information disclosure requirements for Electricity Lines 
Companies set by the Commerce Commission under the Commerce Act 1986.  To assist readers who have an 
interest in the regulatory aspect of this plan, Appendix D offers cross-reference to the mandatory disclosure 
items of the Electricity Distribution Information Disclosure Determination 2012. 

This plan clearly defines the service objectives and gives a strong focus on life cycle management by presenting 
operations, maintenance, and renewal policies and programmes by asset type.  Asset management planning 
processes should effectively integrate best practice features.  These establish the service standards and future 
demands to meet business, legislative, and other needs, while developing optimum lifecycle asset management 
strategies and cash flow projections based on assessing non asset solutions, failure modes, cost/benefits, and 
risk. 

Asset Management Plans must address growth.  The EA Networks network has seen dramatic load growth over 
the last 20 years.  This was predominantly caused by various types of rural irrigation.  This growth appears to 
have subsided.  A new framework for managing water in Canterbury has been established.  The Canterbury 
Water Management Strategy is led by ECAN, Ng��i Tahu, ���v���������v�š���Œ���µ�Œ�Ç�[�•�����]�•�š�Œ�]���š�����v�������]�š�Ç�����}�µ�v���]�o�•�X����One of the 
phrases �š�Z�]�•���}�Œ�P���v�]�•���š�]�}�v���µ�•���•���š�}�������•���Œ�]�������š�Z�����}�µ�š���}�u�����š�Z���Ç���•�����l���]�•���^It's about bringing to life a long-term vision 
to ensure we have clean, fresh water now and for generations to come�_�X  One of the outcomes of this strategy is 
that there are no additional water use consents being issued in some areas which would cause unsustainable 
nutrient leaching into ground water.  This directly affects the use of water for agriculture.  The consequent 
decrease in forecast load growth is reflected in this plan. 

Carbon emission reduction is the next frontier that the electricity network will have to assist in tackling.  This will 
take the form of additional solar photovoltaic generation, more battery storage, more electric vehicle charging, 
and conversion of some coal-fuelled heating to electrically powered heating.  These technologies will change 
the demands placed upon the network and the way it is operated.  There is also an ongoing interest in reducing 
electrical losses which can provide an improvement in network electrical energy efficiency. 

EA Networks has the following Asset Management Plan objective: 

To provide a systematic approach to asset management, which is intended to ensure that 
the condition and performance of the electricity network and associated assets are being 
effectively and efficiently maintained or improved to satisfy stakeholder requirements 
while optimising long-term shareholder value. 

 

1.4 Stakeholders 
Stakeholders are defined as those parties with interests in EA Networks' asset management from a financial or 
operational point of view.  The principal stakeholders are: 

 

 Shareholders 

������ �E���š�Á�}�Œ�l�•�[ shareholders (who, since EA Networks is a co-operative company, are all consumers) wish to 
ensure, as owners of the assets, that their financial capital is protected in the long term, by ensuring that the 
operating capability of the network is maintained, and that the system is maintained efficiently so that they earn 
a sufficient return on their investment. 

The interests of shareholders are actively �•�}�µ�P�Z�š�� ���Ç�� �š�Z���� �^�Z���Œ���Z�}�o�����Œ�•�[�� ���}�u�u�]�š�š�����X�� �� ���•�� ���o�����š���� committee 
members (or Ashburton District Council appointed members as is the case for three of the seven), they are all 
members of the local community and they individually and collectively seek feedback from shareholders and 
shareholder/consumer groups. 

The shareholders also have a direct interest in how EA Networks provides customer service and how it meets its 
obligations to other parties (as described below). 
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�d�Z�����•�Z���Œ���Z�}�o�����Œ�•�����o�����š�������^�Z���Œ���Z�}�o�����Œ�•�[�����}�u�u�]�š�š���������v�����š�Z�]�•���P�Œ�}�µ�‰���v�}�š���}�v�o�Ç�����‰�‰�}�]�v�š�•���š�Z�������}���Œ�����}�(�����]�Œ�����š�}�Œ�•�����µ�š��
also provides a consultative role for the Board and �u���v���P���u���v�š�X�� �� �d�Z���� �^�Z���Œ���Z�}�o�����Œ�•�[�� ���}�u�u�]�š�š������ �Œ���À�]���Á�� �š�Z����
Statement of Corporate Intent, the Annual Report, and other relevant company disclosures and statements.  The 
Asset Management Plan is also available for reference, to inform, and to comment on.  This process provides 
shareholder feedback and provides the principal means of managing conflicts between most stakeholder 
interests and asset management practices.  The shareholders are also able to address any specific issues at the 
Annual General Meeting, ���µ�š���u�}�Œ�������}�u�u�}�v�o�Ç���š�Z���Ç���Á�}�µ�o�����µ�•�����š�Z�����^�Z���Œ���Z�}�o�����Œ�[�•�����}�u�u�]�š�š���������•���š�Z�������}�v���µ�]�š��to 
resolve any issues of principle.  Section 3.2 �����š���]�o�•���š�Z�����Œ���‰�Œ���•���v�š���š�]�À�����À�}�]�������š�Z���š���š�Z�����^�Z���Œ���Z�}�o�����Œ�•�[�����}�u�u�]�š�š������
provides between all shareholder/consumers and how this influences the asset management philosophy of EA 
Networks.  Other stakeholders are typically consulted on an issue-by-issue basis as and when required. 

It is noteworthy that EA Networks shares/shareholders are not a straight-forward vehicle for raising additional 
capital.  Unlike a listed company, raising capital is largely limited to borrowing from banks or similar institutions.  
The cooperative company structure makes it very challenging to raise capital outside this avenue. 

 

 Consumers 

These are �������E���š�Á�}�Œ�l�•�[��directly connected end-use consumers (more than 99% are shareholders and those that 
are not have made a conscious choice not to be). 

�d�Z�����^�Z���Œ���Z�}�o�����Œ�•�[�����}�u�u�]�š�š�����������š�µ���o�o�Ç���•���Œ�À�������•���������� facto ���}�v�•�µ�u���Œ�•�[�����}�u�u�]�š�š����, as all shareholders must be 
current consumers on the EA Networks network.  They seek the opinions and balance the interests of the 
shareholders from a prudent financial management perspective as well as considering the level of network 
performance that is required to maintain a high level of satisfaction from the consumer/customer base. 

EA Networks management also encourage individual consumers and representatives of groups of consumers to 
engage in constructive dialogue to further refine the focus of EA Networks in satisfying their needs and interests.  
A biennial consumer survey of consumers takes place, and they are asked a range of questions including 
preparedness to pay for additional reliability, ownership of on-property lines (in Mid-Canterbury on-property 
lines are privately owned), and satisfaction with advice and dialogue with EA Networks personnel.  The survey is 
���o�•�}���‰�Œ�}�À�]���������š�}���š�Z�����^�Z���Œ���Z�}�o�����Œ�•�[�����}�u�u�]�š�š�������(�}�Œ���š�Z���]�Œ�����}�v�•�]�����Œ���š�]�}�v�X  A selection of the larger consumers are 
interviewed as part of the survey to gauge their interests and concerns.  These concerns can be addressed with 
individualised solutions in most circumstances, and it generally comes down to presenting the price/quality 
trade-off options clearly and in a timely manner so that they can evaluate them objectively. 

Generally, the consumers wish to receive a safe, adequate, and suitably reliable network service, and to be 
assured of being able to receive this over the long term, at minimum cost.   

 

 Customers (Retailers and Generators) 

The retailers and generators (many of the larger ones are both and are colloquially called gentailers) active on 
�������E���š�Á�}�Œ�l�•�[ network number about twenty (and increasing) and are always prepared to share their opinion of 
������ �E���š�Á�}�Œ�l�•�[ business focus and methodologies.  Regular meetings are held with representatives of some 
retailers while others (typically those with few customers on the EA Networks network) do not appear to seek 
regular engagement. 

The EA Networks Use of System Agreement provides the major vehicle for translating retailers�[ interests into the 
performance required of the EA Networks network.  Equally, it provides a path to communicate the 
requirements EA Networks place on a retailer to use the electricity network.  There is a review process available 
for the Use of System Agreement, and any significant changes in either part�Ç�[�•���]�v�š���Œ���•�š�•�������v���š�Œ�]�P�P���Œ���š�Z���š���Œ���À�]���Á��
process.  In April 2021, EA Networks intend to move to the ���o�����š�Œ�]���]�š�Ç�����µ�š�Z�}�Œ�]�š�Ç�[�•��Default Distributor Agreement 
which will supersede the Use of System Agreement. 

Among other things, the retailers want stable business practices, robust network performance, and justifiable 
charges for use of the EA Networks network.  Other issues of interest include timely responses to information 
requests and, where needed, follow-up actions. 

In recent times it has become apparent that retailers and generators can have diverse viewpoints on issues.  
Typically, this will be in situations where the retailer with no generation is apprehensive of the market power 
held by large generators who are almost all gentailers.  Retailers want the lowest possible market energy price, 
whereas generators want the highest possible market energy price. 
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 Others 

Other parties with a potential interest in �������E���š�Á�}�Œ�l�•�[ asset management include:  

�x Transpower who have an interest in the existing and future utilisation of their assets.  Management 
have regular meetings with Transpower representatives on various issues.  Commercial negotiations 
tend to arrive at a satisfactory resolution of any issues. 

�x Other lines companies in the region with whom common problems and solutions can be shared.  This 
engagement takes place as a matter of course, and there are many examples of a unified approach to 
identifying, researching, and resolving issues of common interest.  These can be in the form of common 
equipment specifications, design standards, or even principles of application of similar policies. 

�x Employees and contractors who design and build the system, have an interest in the future work that 
is available, and the safety of the assets.  Every time a contractor is engaged, they are fully briefed on 
������ �E���š�Á�}�Œ�l�•�[ safety requirements and, although the level of work contracted out is less than many 
other lines companies, any request for information is answered promptly and candidly. 

�x Suppliers who provide products and services to EA Networks and financially succeed as a result. 

�x The public on whose land the network may be built.  EA Networks are fortunate not to have significant 
quantities of assets on private property.  Whenever private land must be entered, permission is sought 
well in advance unless it is an emergency when all efforts are made to contact the owner and minimise 
the impact of any required work. 

�x Tree owners who have a requirement to keep their trees clear of power lines.  A full-time employee 
actively manages the required dialogue with tree owners to minimise the conflict between trees and 
power lines.  This process is typically amiable and very few dialogues become formal exchanges of 
letters.  The tree owner typically has an interest in minimising the impact of tree control work on their 
tree and subsequently preventing any fiscal or reliability implications of the tree interfering with the 
line. 

�x Regulatory agencies with which EA Networks comes into contact.  The governmental agencies that EA 
Networks are required to deal with tend to make their interests quite clear by inviting comments on 
discussion papers or draft regulations that indicate the intent of any future regulation or legislation.  
Any interaction is typically very formal and open so that all interested third parties can gauge for 
themselves the validity of the opinions expressed by the regulatory body and EA Networks. 

�x Financial institutions who may be called upon to fund aspects of asset development or maintenance.  
The financial institutions that EA Networks both borrow money from, and deposit money with, have an 
interest in ensuring that EA Networks continues to be a viable and profitable business that can service 
any debt as contracted.  These financial institutions always advertise their interests at an early stage 
and ensure they continue to be well known. 

�x Local Electrical Contractors who are required to comply with �������E���š�Á�}�Œ�l�•�[ connection standards.  These 
standards control a range of performance measures including, but not limited to: safety; the impact the 
connection has on the reliability of other consumers; �š�Z�����]�u�‰�����š���š�Z�������}�v�v�����š�]�}�v�[�•���o�}�������Z���•���}�v���š�Z�����‰�}�Á���Œ��
quality of other consumers and on the EA Networks network; and the timing/advance notice needed to 
provide the connection. 

�x Interest groups such as Federated Farmers, Grey Power, and electric vehicle owners.  These groups are 
really consumer groups from whom EA Networks actively seek opinions on issues that will impact their 
members.  Obviously, these groups are not the only consumer groups with whom EA Networks seek to 
engage, and the vested interests of each group are balanced by presenting the Board and Shareholder�•�[ 
Committee with ���}�š�Z���š�Z�����]�v�š���Œ���•�š���P�Œ�}�µ�‰�[�•���}�‰�]�v�]�}�v�•�����•���Á���o�o�����•���š�Z�����š�����Z�v�]�����o�����v�����(�]�•�����o���]�u�‰�o�]�����š�]�}�v�•���(�}�Œ��EA 
Networks should they choose to heed any or all of these opinions. 

�x Distributed generation (DG) proponents.  These individuals and organisations are encouraged to 
communicate their interests to EA Networks at the earliest opportunity.  As with all lines companies, EA 
Networks has a published policy and guidelines for the connection of DG to the network.  The nature of 
potential DG connections is that they can be completely unknown to EA Networks and because of 
commercial sensitivity the proponents do not wish to engage in dialogue until the last stages of any 
development.  This obviously makes it difficult to determine their interests in advance.  EA Networks 
believe the DG policy in place satisfies most ���'���‰�Œ�}�‰�}�v���v�š�[�•���]�v�š���Œ���•�š�•�X 
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�x Ashburton District Council as a major shareholder and the body that controls access to the road 
corridor.  Many of the interests of a local body are enshrined in legislation and are therefore very 
transparent to EA Networks.  Unique local interests that are specific to either district development or 
planning are typically dealt with in management-to-management dialogue and, on occasion, formal 
consultation for issues such as District Plan reviews and amendments.  There are issues in the political 
domain that are discussed at Board, Shareholder�•�[ Committee, and District Councillor level.  Asset 
management personnel are generally aware of the outcomes of these discussions rather than the 
content.  While a significant shareholder, the Ashburton District Council has no greater power as a 
shareholder than any other individual shareholder. 

 

1.5 Scope of This Plan 
This Asset Management Plan covers the management of �������E���š�Á�}�Œ�l�•�[ electricity network assets for a period of 
10 years from the financial year beginning on 1 April 2021 until the year ended 31 March 2031.  The main focus 
of analysis is the first 5 years and, for this period, most of the specific projects have been identified.  Beyond this 
time, analysis tends to be more indicative based on long-term trends.  It is likely that new development project 
requirements will arise in the latter half of the planning period that are not identified here.  Hopefully, most new 
projects would only affect the timing of development funds by displacing a project which has goals that can be 
mostly solved by the new project. 

To provide a framework for asset management within the planning period, it is necessary to determine the 
longer-term direction in which the system should be developed.  For example, it would not be prudent to invest 
heavily in enhancing a system at a particular voltage if, beyond the planning horizon but well within the life of 
those assets, it was likely that they would be overlaid by a new higher voltage system.  A case in point is the 
augmentation of supply to the area bordering the foothills of the Southern Alps where currently 110�l�s is the 
distribution voltage, but 220�l�s is the voltage of choice for new lines/equipment.  Further, strategic development 
planning must be responsive to a range of scenarios that might occur. 

The regulated timing of Asset Management Plan disclosure coincides with the beginning of a new financial year.  
A consequence of this is that the data used for comparison with other Electricity Lines Companies is as of the 
date of the previous disclosure �t exactly one year ago.  The disclosed full year data used in this plan is as of 31 
March 2020.  Where newer data is available it is used for forecasting/trending (such as power quality, load 
projections, asset quantities, asset ages, etc) or internal comparisons so that there is as little planning lag 
incorporated as possible. 

 

1.6 Plan Structure and Approach 
This plan uses a consistent set of defined activities and asset types to categorise work programmes and their 
associated expenditure.  Budgeting and financial reporting within EA Networks allows actual programme 
achievement and expenditure outcomes to be compared with the plan.  Consistent use of this framework will 
facilitate comparisons over time.   

It should be noted that the activity and asset definitions are independent of accounting classifications of 
expenditure (i.e. between maintenance and capital expenditure).  Therefore, trends over time should not be 
altered by any changes in the application of accounting policies regarding the accounting treatment of 
expenditure.  However, it should be noted that, under the current application of accounting policies, all activities 
could be classified as either entirely revenue expenditure or entirely capital expenditure.  

Similarly, the activity and asset type definitions are also independent of �������E���š�Á�}�Œ�l�•�[ organisational structure 
and responsibilities, although they are closely aligned with the present structure.  In the long run, adherence to 
the definitions will ensure that the plan remains meaningful despite any changes in organisational structure or 
responsibilities. 

The asset and activity planning categories are defined in Appendix A.  Asset Types and Activity categories, known 
as the Job Costing Tree Structure, are included.  It should be noted that not all asset types and activity 
combinations are used.  In addition, maintenance activities generally can be planned at the detailed asset level 
(e.g. servicing of transformers or circuit-breakers etc).  Development projects or programmes, which typically 
involve a combination of different asset types (e.g. lines, transformers, circuit-breakers, protection, 
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communications, and network management) are kept intact rather than attempting to allocate the expenditure 
against the component asset types.  While no historical breakdown exists, the disclosure requirements will mean 
that this dissection can occur in the future.  Since the same workforce often does different tasks, it is often a 
relatively arbitrary breakdown between asset classes.   For example, in the process of laying cable for an 
underground conversion, the same staff lay two cables.  Backfill and reseal applies to both cables, along with 
additional works associated with installing pillar boxes and substations.  It is not practical or cost efficient to 
expect field staff to split labour and common materials across asset classes. 

One further definition distinction is made throughout this plan: between projects and programmes.  The word 
programme is used to define a generic activity with a generic justification, but which may apply at several 
different sites.  Replacement of defective insulators or fitting vibration dampers to lines are therefore classed as 
such programmes.  On the other hand, projects are site (or asset) specific; for example, adding a second circuit 
to a particular line, or upgrading a particular transformer bank. 

The process used to formulate the Asset Management Plan and other supporting documentation is as shown in 
the following diagram. 

 

The plan interacts with other EA Networks working plans.  Of particular importance are: 

�x The Statement of Corporate Intent, which is required by law and sets out the business intentions of EA 
Networks, and  

�x Annual budgets, which set out the specific resources required for asset management activities.  Those 
parts of the annual estimates relating to the asset management of the electricity network are closely 
based on the annual Asset Management Plans. 

Authorisation of expenditure results from approval of the annual estimates by the Board of Directors and from 
specific approvals.  The Asset Management Plan does not represent an authorisation by EA Networks to commit 
expenditure, nor does it necessarily represent a commitment on the part of EA Networks to proceed with any 
specific projects or programmes. 

Governance 

Any significant addition or alteration to the asset management philosophy of EA Networks is always thoroughly 
developed at management level using engineering focus groups before being tested for acceptability with the 
Board.  If necessary, the Board will seek further clarification of the implications of any change and this may 
include workshops with management to permit less formal open exchanges of information and opinions in both 

Work 
Undertaken 

Consumer Consultation 

Asset Management Plan 
�x Background framework 
�x Long term strategic asset overview 
�x Development Plans 
�x Maintenance Plans 
�x Expenditure Plans 

Annual Budget 
�x Summary of Business Direction 
�x Summary of AMP Expenditure Plans 
�x Non-AMP Expenditure Plans (including 

personnel) 
�x Distribution Revenue Plans 
�x Consolidation Financial Plans 

Submission of the 
Asset Management Plan to the Board for 

approval. 

Board Approval of the Annual Budget. 
Authorisation of expenditure in 
accordance with the approved 

delegations. 

Asset Management Plan �t Relationship with Other Plans and Approval Processes 

Statement of Corporate Intent 
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directions.  Once an understanding has been reached, the approach will be adopted and documented in Board 
motions or policy documents and this plan.  Alternatively, it can be rejected and either another option is 
developed, or the status quo remains.  

An example of this process is the policy to enforce all new connections to the network to be placed underground.  
This has significant implications for both EA Networks and the consumer.  Once the proposal was instigated, 
management developed a draft policy that encompassed the philosophical background and rationale along with 
the necessary technical requirements.  The fiscal implications were also assessed and together they were 
submitted to the Board for consideration.  After consideration of the pros and cons of the proposal, the Board 
adopted it as policy and it now influences significant areas of the asset management philosophy at the 
distribution level. 

The Board are provided with the schedule included as Appendix B of this plan (which individually identifies all 
significant projects) at the time of annual budget submission.  This ensures that the Board can assess the 
complete evolution of any multi-stage project that they may be committing to in the budget they are 
considering.  This was certainly the case when the initial conversion from 330�l�s subtransmission to 660�l�s 
subtransmission was proposed, as it committed the Board to more than a decade of expenditure with dozens of 
future projects worth tens of millions of dollars.  This conversion process is nearing its end after more than 20 
years.  A similar consideration was made with the commitment to embrace 220�l�s as the preferred rural 
distribution voltage. 

Large projects or programmes that are not part of a previously considered concept draw particular attention 
from the Board, and the individual justification required is significantly more comprehensive than a project that 
fits into a pre-approved concept. 

The Board take an active interest in asset management.  This encompasses not only the direct financial cost of 
the projects and programmes triggered by a decision, but also the overall outcome achieved projects and 
programmes.  An example of this interest within the last few years was a proposal presented to rebuild as 
underground cable two rural overhead 220�l�s lines (which had reached the end of their useful lives).  Both lines 
occupied State Highway corridor.  The positive decision was undoubtedly influenced by the previous decision to 
enforce new connections to be underground as well as a commitment to reliability, road/public safety, and 
general aesthetic values of the Ashburton District.  The Board made it clear that it would be a pilot project to 
examine the feasibility of more widespread use of underground cable in the rural area.  The projects were 

Asset Management Policy, Plan, & Execute Processes 
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studied, and further underground conversion projects have been completed.  2020-21 has seen more of these 
state highway conversions completed. 

Moderate to minor asset management decisions are left in the hands of management.  These decisions tend to 
be influenced more by technical knowledge than overarching fiscal or policy matters.  As an example, these 
items include the preparation of methodologies to set internal performance criteria, the inclusion of new 
techniques and products (within approved budgets) that enhance the performance of the network, and any 
decision that has a low fiscal and/or reliability impact on the consumers and customers served by EA Networks. 

�������E���š�Á�}�Œ�l�•�[ management has responsibility for the day-to-day management of the company and its assets and 
for carrying out company policies.  They are therefore the owners of the Plan �t responsible for its creation and 
for using it as a tool for improving the efficiency and effectiveness of the management of �������E���š�Á�}�Œ�l�•�[ assets. 

 

1.7 Asset Management Drivers 
The factors that drive asset management activities and their relationship to ������ �E���š�Á�}�Œ�l�•�[ performance are 
derived from the external performance required of EA Networks by its consumers, staff (including contractors), 
shareholders, and the public.   

EA Netw�}�Œ�l�•�[ 2019 Statement of Corporate Intent identifies the following long-term objective: 

� Ŝustainably provide infrastructure products and related services to our local community 
while adding value beyond the simple connection through innovation and customer focus�_ 

� T̂o sustainably build, operate, and maintain a resilient electricity network that is fit for 
purpose.  The reliability of the network meets the needs of consumers/shareholders and is 
delivered in the most economically efficient manner balancing cost and quality of supply.�_ 

The Statement of Corporate Intent also encompasses the drivers that have been determined for this plan which 
are in the following sections. 

1.7.1 Safety 
Safety is determined by a combination of asset design, asset location, maintaining the assets in a safe condition, 
preventing unauthorised access, and the use of safe operating and work practices. 
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Set Asset Management Drivers: 
�{���^���(���š�Ç�U�� 
�{�����v�À�]�Œ�}�v�u���v�š���o�U�� 
�{�����}�v�•�µ�u���Œ���•���Œ�À�]������ - Quality,  

- Reliability, 
- Resilience, 

�{��Economics, 
�{���>���P�]�•�o���š�]�}�v�X 
 

Prepare Asset Management Improvement Plan 

Set Target Levels of Service 

Predict Future Demand and Conditions 

Assess Risk 

Prepare Asset Lifecycle Management 
�{�������š���Œ�u�]�v�����Œ���‹�µ�]�Œ���������•�•���š���‰���Œ�(�}�Œ�u���v���� 
�{�����À���o�µ���š����condition 
�{�������À���o�}�‰���u���v���P���u���v�š���•�š�Œ���š���P�]���• 
�{�������À���o�}�‰�U analyse and select solutions 
�{���W�µ�š�����Z�}�•���v���•�}�o�µ�š�]�}�v���]�v�š�}�����(�(�����š 

 

Monitor Asset Performance 

Prepare Financial Plans 

Options to Manage/Mitigate Risk 

Shareholder Interests 
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The Electricity Act 1992, section 61A sets out requirements for companies such as EA Networks to provide a 
Public Safety Management System (PSMS).  

The PSMS requires reasonably practicable steps to be taken to prevent the electricity supply network from 
presenting a significant risk of: 

�x Serious harm to any member of the public 

�x Significant damage to property owned by someone other than the electricity generator or distributor. 

The Electricity Safety Regulations 2010, Regulations 47 to 56 set out the application detail of the PSMS and that 
it shall comply with either NZS 7901 or Regulations 49 and 50.  The regulations required that the PSMS was in 
place and audited by 1 April 2012.  EA Networks has continued to fulfil this requirement annually with 
compliance to NZS 7901. 

The Electricity Safety Regulations 2010, the Health and Safety at Work Act 2015 and the Health and Safety in 
Employment Regulations 1995 contain additional legal drivers for ������ �E���š�Á�}�Œ�l�•�[ safety related asset 
management.  These standards require EA Networks to operate as a reasonable and prudent operator. 

The Electricity Regulations 2010 have a realigned focus and are less prescriptive than previous versions.  The 
emphasis is now on risk analysis for safe outcomes of design and operation rather than general technical 
requirements and considerations for new lines and substations are couched in language that reflects that. 

The Regulations also require existing assets to be maintained in good order to assure high immunity from danger. 

The Building Act 1991 puts in place a building maintenance regime that is aimed at ensuring the existence of 
essential safeguards for the users of buildings; specifically, that buildings are safe, sanitary and offer adequate 
means of escape from fire. 

The Health and Safety at Work Act 2015 and the Electricity Act 1992 (Electricity Amendment Act 1993 and 
Electricity Reform Act 1998) now dictate the legislative framework with a performance-based regime which puts 
the onus on EA Networks as the Person Conducting Business Undertaking (PCBU) and the employer, to take 
control for ensuring the safety of workers and others in the work place. 

The Health and Safety at Work Act's main objective is to provide for the prevention of harm to workers, 
���}�v�š�Œ�����š�}�Œ�[�•�� �Á�}�Œ�l���Œ�•�U�� ���v���� �š�Z���� �‰�µ���o�]��.  EA Networks has the responsibility for putting in place preventive 
measures. 

1.7.2 Consumer Service 
������ �E���š�Á�}�Œ�l�•�[ consumer service objective is to manage the network reliably, efficiently, and economically to 
meet the needs of its consumers.  

Capacity (Adequacy of Service) 
EA Net�Á�}�Œ�l�•�[ policy is to provide sufficient capacity to meet current and future consumer's requirements, 
subject to satisfactory arrangements to cover the additional costs associated with any consequential capacity 
additions.  EA Networks plan to provide timely capacity so as not to hinder the development of Mid-Canterbury. 

For asset management planning purposes, projected demands, security, and capacity criteria are analysed 
assuming the additions and modifications to the network which have been projected in the plan take place. 

Large step changes in load cannot always be accurately predicted, as these are often associated with large 
industrial projects whose promoters are notoriously loath to make firm commitments until the latest possible 
point in time.  Nevertheless, EA Networks keeps up regular dialogue with these ventures whenever possible so 
that it can take potential changes into account when carrying out its regular planning activities. 

Reliability (Continuity of Service) 
Reliability is a function of: 

Asset design, the most important mechanism being built-in equipment redundancy (referred to as the security 
level) so that, for example, failure of any one component does not lead to a supply outage.1 

 
1 This is referred to as an n-1 security level.  Security in which failure of a single component causes a supply outage is referred to as n level security, while design 

which allows for any 2 components to fail without causing a supply outage is referred to as n-2. 
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Asset condition, where this affects the likelihood of failure of a component. 

�x Efficient operation and maintenance practices (i.e. minimising the effects of planned equipment 
outages). 

Within the network, ������ �E���š�Á�}�Œ�l�•�[ policy is to focus expenditure on areas that give reliability improvements 
where the greatest benefits can be achieved for its consumers in the most economical manner.  Generally, this 
involves focusing attention on distribution automation to reduce restoration times.  This includes the installation 
of: 

�x Modern reclosers for automatic fault isolation; and  

�x Remote-controlled disconnectors, SF6 gas switches, and ring main units for fault indication and 
sectionalising. 

Resilience 
The resilience of a system characterises its ability to absorb or recover from a potentially damaging event.  This 
event can stress the system or its components beyond the original design limits.  The essence of creating a 
resilient system is to ensure that: 

�x there is sufficient redundancy built in to allow alternatives in the event of a component failure, 

�x there is no common-mode failure that will impact many components simultaneously, 

�x there is an adequate awareness of the risk sources that can cause component failure and the context 
in which that failure can compromise �š�Z�����•�Ç�•�š���u�[�•���Œ���•�]�o�]���v�����U 

�x the mode of failure is not catastrophic �t repair is achievable in a modest timeframe without full 
replacement of the component (it may be possible to continue using the component), 

�x there is acceptance that non-system alternatives may be an effective means to provide resilience (a 
mobile generator may be adequate while repairs are undertaken). 

The effect of having a resilient system is that consumers experience less disruption to the service provided (an 
improvement in reliability) during/after an event that is high impact, but low probability.  A lot of the capital-
intensive projects in this plan will assist in increasing the resilience of the electricity network. 

Power Quality 
With the rapid development of modern irrigation systems incorporating variable speed drives, EA Networks 
experienced a rapid increase in harmonic levels on its network.  This was accentuated in some areas where load 
growth occurred on relatively weak parts of the network with lower than current design fault levels.  EA 
Networks has put in place a standard for connecting new loads which requires the limitation of harmonic current 
generation to acceptable international standard levels.  EA Networks implemented a subsidy scheme (now 
ended) to encourage existing variable speed drive users to mitigate the harmonic distortion they created on the 
distribution network.  A generous 50% subsidy of the cost of a suitable filter was available for the first year and 
this subsidy reduced to 25% over the following years in conjunction with the introduction of a differential 
(costlier) tariff for non-compliant installations.  This scheme gave incentives which fairly and economically 
encouraged consumers to correct existing loads to acceptable levels.  After this grace period, where consumers 
are incentivised to comply, EA Networks may require disconnection if the installation remains non-compliant 
after 1 October 2018.  As of January 2021, 9 connections are non-compliant (a reduction of 3 from 2020). 

Transient Effects 
Where problems are identified in relation to short-term voltage variations, EA Networks works with individual 
consumers to identify the best economic and engineering solution. 

Voltage Profile 
The present terms and conditions of supply specify voltage levels and tolerances at points of supply. 

EA Networks generally adopts the policy that the supply bus voltage will not vary from the nominal voltage by 
more than +3/-4% for supplies at 110�l�s or 220�l�s.  The maximum voltage variation at a consumer's LV connection 
point is + 6%.  Specific values are agreed with individual consumers where required. 
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1.7.3 Economic Efficiency 
Economic efficiency is an important driver for maintenance and development work.  A large proportion of repair 
work, refurbishment, and asset replacement work is undertaken only after analysis to determine the most cost-
effective solution. This frequently involves the choice between a development option and continued 
maintenance.   

With the increase in consumer choice of energy sources (solar PV and battery storage in particular) this driver 
will become more significant.  If peak demand is going to decrease in some parts of the network, then 
consideration will need to be given to replacement asset design and whether the existing high level of network 
���À���]�o�����]�o�]�š�Ç���]�•���Œ���‹�µ�]�Œ���������µ�Œ�]�v�P���š�Z�������•�•���š�[�•���o�]�(���š�]�u�������•���š�Z�]�•���u���Ç�����(�(�����š�����•�•���š���u���]�v�š���v���v�����X 

1.7.4 Environmental Responsibility 
�������E���š�Á�}�Œ�l�•�[ policy is to act in an environmentally responsible and sustainable manner, and as required under 
legislation.   

The Resource Management Act 1991 is a major legal driver for EA Networks, which is supplemented by the 
Hazardous Substances and New Organisms Act 1996.  The provisions relating to the discharge of contaminants 
into the environment, the duty to avoid unreasonable noise, and the duty to avoid, remedy, or mitigate any 
adverse effect on the environment are of particular relevance to EA Networks. 

1.7.5 Corporate Profile 
Many of ������ �E���š�Á�}�Œ�l�•�[ network line assets, distribution substations, and some zone substations, are in high 
public profile areas and the design/condition of these assets reflects on the public perception of EA Networks as 
a responsible manager of local assets.  Similarly, the condition of assets is readily observable by consumers, who 
have a strong vested interest in their reliability.  Owing to its co-operative structure, many customers have a 
sense of ownership of EA Networks and its assets. 

Maintenance programmes recognise the need to preserve visual appearance in conjunction with economic and 
efficient management.  For example, a review of the land around substations has shown that appearances are 
largely reasonable and only a few can be improved, reducing maintenance costs, by appropriate landscaping 
and/or revising the land usage. 

������ �E���š�Á�}�Œ�l�•�[ policy is to develop and maintain assets in a way that reflects well on the organisation, and to 
adopt a socially responsible attitude towards community impacts.  While this is not a major driver of asset 
management work, it is a consideration in all work. 

1.7.6 Legislative Compliance 
Although implicit in the philosophy of the company, the accomplishment of legislative compliance can be greatly 
assisted by documenting its interaction with the management of the assets of an electricity lines business.  
Achieving compliance with legal obligations under the following legislation (and all other legislation �t the list is 
not exhaustive) is a driver for EA Netw�}�Œ�l�•�[��asset management activities: 

�x Building Act 2004 and current Building Code 

�x Civil Defence Emergency Management Act 2002 and associated Regulations 

�x Commerce Act 1986 

�x Contract and Commercial Law Act 2017 

�x Construction Contracts Act 2002 

�x Cooperative Companies Act 1996 

�x Consumer Guarantees Act 1993 

�x Electricity Act 1992 

�x Electricity Industry Act 2010 and associated Codes 

�x Electricity (Safety) Regulations 2010 
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�x Electricity (Hazards from trees) Regulations 2003 

�x Fair Trading Act 1986 

�x Financial Reporting Act 2013 and associated Regulations 

�x Fire and Emergency New Zealand Act 

�x Fire and Emergency New Zealand (Fire Safety, Evacuation Procedures, and Evacuation Schemes) 
Regulations 2018 

�x Hazardous Substances and New Organisms Act 2015 and associated Regulations 

�x Health & Safety at Work Act 2015 and associated Regulations 

�x NZ Electrical Codes of Practice 

�x Privacy Act 2020 

�x Resource Management Act 1991 and associated Regulations 

�x Utilities Access Act 2010 

�x Worksafe Approved Codes of Practice 

1.8 Asset Management Processes and Systems 
The electricity distribution system is comprised of assets with long lives.  The management of these assets 
(comprising maintenance of existing assets and development of new assets) is �������E���š�Á�}�Œ�l�•�[ primary focus in 
providing an effective and efficient distribution service to its consumers.  Further, because distribution is only 
one part of an integrated electricity system, consultation and co-ordination of plans is an essential ingredient 
for the effective functioning of that system. 

This plan is an annually produced plan covering the next 10 years and documents likely or intended asset 
management requirements.  The plan provides a focus for on-going analysis within EA Networks aimed at 
continuously improving the management of the distribution system and it provides a vehicle for communicating 
Asset Management Plans with consumers. 

In many cases, particularly where asset development is involved, the work will be driven directly by consumer 
requirements and associated financial commitments.  This plan is based on �������E���š�Á�}�Œ�l�•�[ present understanding 
of its consumers' requirements.  It is part of the process of communication with consumers and EA Networks 
will be responsive to consumer input, with regard both to actual expenditure commitment and to long term 
future planning. 

The plan is also intended to demonstrate responsible stewardship of assets by EA Networks to its consumers 
and shareholders.  The plan shows the maintenance and replacement requirements which are intended to 
maintain the operating capability of the system over the long term.  Each year an internal assessment is carried 
�}�µ�š���Á�Z�]���Z���Œ���À�]���Á�•���������E���š�Á�}�Œ�l�•�[�������Z�]���À���u���v�š���Á�]�š�Z���Œ���•�‰�����š���š�}���š�Z�]�•���‰�o���v�X 

This section broadly outlines the current and desired asset management practices and specific improvement 
initiatives �}�(�� ������ �E���š�Á�}�Œ�l�•�[ Network Division.  It then goes on to discuss proposed asset management 
improvements (section 9.6).  

To identify and prioritise the asset management practices and needs of the Network Division, asset management 
improvement tasks are discussed under broad headings of Processes, Information Systems, and Data. 

Processes (below) are the business processes, analysis and evaluation techniques needed for life cycle asset 
management. 

Information Systems are the information support systems used to store and manipulate the data. 

Data is required for effective decision making (i.e. for manipulation using information systems). 

The following tables broadly describe the current EA Networks asset management practices and possible future 
(desired) business practices it is intended to ultimately develop.  The Asset Management Improvement Plan 
(section 9.6) discusses improvement priorities, timetables, and resources for the next 3 years. 
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Processses Appraisal 

Process Current Business practice Desired Business Practice 

Level of service �{��Most performance standards in place. 
�{�����}�v�•�µ�o�š���š�]�}�v���µ�v�����Œ�š���l���v���]�v�����•�•�}���]���š�]�}�v���Á�]�š�Z��

specific developments and enhancements 
requested by consumers. 

�{���^�Z���Œ���Z�}�o�����Œ�l���}�v�•�µ�u���Œ���]�v�‰�µ�š���Àia Board and 
�^�Z���Œ���Z�}�o�����Œ�•�[�����}�u�u�]�š�š�����X 

�{�����}�u�‰�o���š�����Œ���v�P�����}�(���‰���Œ�(�}�Œ�u���v������measures. 
�{���������]�š�]�}�v���o���o�}�P�]�����(�}�Œ���•���Œ�À�]�������o���À���o���Œ���À�]���Á���‰�Œ�}�����•�•��

implemented. 
�{���Z���P�µ�o���Œ�����}�v�•�µ�u���Œ���(�������������l���˜�����}�v�•�µ�o�š���š�]�}�v�X 
�{���'�Œ�����š���Œ���µ�v�����Œ�•�š���v���]�v�P���}�(�����}�v�•�µ�u���Œ���‰�Œ���(���Œ���v�����•�X 

Knowledge of Assets �{��Planned assets are captured by GIS prior to 
construction so as-built location and quantity 
can be quickly added after construction. 

�{���^�}�u�������Æ�š�Œ���������š���������‰�š�µ�Œ�����(�}�Œ���À���o�]�����š�]�}�v���}�(��RAB 
database occurs. 

�{�����š�š�Œ�]���µ�š�������v�������}�v���]�š�]�}�v���]�v�(�}�Œ�u���š�]�}�v��
collection process from maintenance 
activities not comprehensive. 

�{ Process for complete collection of maintenance data. 
�{��Draft proposals captured digitally for later inclusion in 

Geographic Information System (GIS) so that double 
entry is minimised. 

Condition 
Assessment 

�{���D�]�v�]�u���o�����}�v���]�š�]�}�v���(�������������l���Œ���‹�µirement 
from contractors. 

�{���Z�}�µ�š�]�v�����u���]�v�š���v���v�������]�v�•�‰�����š�]�}�v�X 
�{���d���•�š�]�v�P���}�(���•�‰�����]�(�]�����•�]�š���•���µ�v�����Œ�š���l���v���Á�Z���Œ����

performance is suspected to be outside 
targeted level of service. 

�{�����v�Z���v�������‰�Œ�}�P�Œ���u�u�����(�}�Œ�����}�v���]�š�]�}�v�����•�•���•�•�u���v�š���}�(��
critical assets. 

�{���Œ�����š���U��document, and implement structured asset 
inspection and testing regimes for all significant 
assets. 

Risk Management �{���&�µ�v�����u���v�š���o���Z�]�•�l�����v���o�Ç�•�]�•���]�•�����}�v���o�µ�����������µ�š��
not refreshed regularly. 

�{�����Œ�]�š�]�����o�����•�•���š�•���u�}�v�]�š�}�Œ�����U���(���]�o�µ�Œ�����u�}�����•�����vd 
effects understood and used for 
contingency planning and asset 
management prioritisation. 

�{�����•�š�����o�]�•�Z���Œ���À�]���Á���‰�Œ�}�����•�•���š�}���u�}�v�]�š�}�Œ���Œ�]�•�l �t closing the 
loop. 

�{��Enhance risk management contingency plans. 
�{�����Œ�����š�����Œ���•�]�o�]���v�������u�}�v�]�š�}�Œ�]�v�P���‰�Œ�}�����•�•���š�Z���š���š�Œ�����l�•��

changes over time. 
 

Accounting/ 
Economics 

�{���&�]�v���v���]���o���•�Ç�•�š���u�•���Œ�����}�Œ�������}�•�š�•�����P���]�v�•�š��
maintenance activities. 

�{���D���]�v�š���v���v���������Æ�‰���v���]�š�µ�Œ�������o�o�}�����š���������P���]�v�•�š��
individual assets. 

�{���s���o�µ���š�]�}�v�������•�������}�v���K���s���‰�Œ�]�v���]�‰�o���•�X 

�{���&�}�Œ�������•�š���Œ���v���Á���o�•���µ�•�������š�}���u�����•�µ�Œ�����š�Z�������Œ�}�‰���]�v��
service potential. 

�{���Z�}���µ�•�š���‰�Œ�}�����•�•���(�}�Œ���š�Œ�����l�]�v�P�����v�����Œ���À�]���Á�]�v�P���‰�Œ�}�i�����š�•��
and asset groupings. 

�{�����o�}�•�������o�}�}�‰���u�}�����o���}�(�����•�•���š�•���(�Œ�}�u���]�v�]�š�]���o�����µ���P���š��
proposal to end of life. 

Operations �{���^�µ���•�š���v�š�]���o�����}���µ�u���v�š���š�]�}�v���}�(���}�‰���Œ���š�]�}�v���o��
processes. 

�{��On-going training of operators. 

�{��On-going training/updating programme. 

Maintenance �{���E�}���(�}�Œ�u���o�����}�v�š�Œ�����š�µ���o���Œ���o���š�]�}�v�•�Z�]�‰���Á�]�š�Z���]�v-
house service providers. 

 

�{�������À���o�}�‰��cost-effective processes for all maintenance 
work with internal contractor. 

�{���W�Œ�}�����•�•���(�}�Œ��on-going review of maintenance needs 
and delivery. 

Performance 
Monitoring 

�{���^�Ç�•�š���u���(���µ�o�š�•���Œ�����}�Œ��������in Advanced 
Distribution Management System (ADMS). 

�{���W�}�Á���Œ���‹�µ���o�]�š�Ç���u�}�v�]�š�}�Œ�]�v�P�����š���]�v���]�À�]���µ���o��
installations at consumer request or 
complaint. 

�{���&���������Œ���u���š���Œ�]�v�P�����š�����o�o���Ì�}�v�����•�µ���•�š���š�]�}�v�• 
(including power quality). 

�{���^�������������À�}�o�À�]�v�P beyond zone substations. 

�{���'�Œ�����š���Œ���Œ���v�P�����}�(���‰���Œ�(�}�Œ�u���v�������•�š���v�����Œ���•�X 
�{���W�Œ�}�����•�•���(�}�Œ���u�}�v�]�š�}�Œ�]�v�P�����}�u�‰�o�]���v�������}�(�����}�v�š�Œ�����š�}�Œ�•��

with performance standards established. 
�{���D�}�Œ�����‰�}�Á���Œ���‹�µ���o�]�š�Ç���u�}�v�]�š�}�Œ�]�v�P�����o�}�•�����š�}�����}�v�•�µ�u���Œ��

interface. 
�{���D�}�Œ�������v���o�Ç�š�]���•���}�(���P���š�Z���Œ�����������š�����š�}���P���]�v���]�v�•�]�P�Z�š�•�X 
�{�����v���Œ�P�Ç���o�}�������o�}�•�•���u�}�v�]�š�}�Œ�]�v�P�����š���(�Œ�}�u���'�Œ�]�������v�š�Œ�Ç���‰�}�]�v�š�•��

to consumer. 

Optimised Life Cycle 
Strategy 

�{���Z���‰�o�������u���v�š���}�(�����•�•���š�•��based on assessment 
by experienced staff. 

�{��Formal risk management strategies. 
�{���^�š���š�]�•�š�]�����o���(���]�o�µ�Œ�����u�}�����•���v�}�š���Á���o�o��

understood. 

�{�������À���o�}�‰��rolling 10-year renewal programme with 
budgets based on predicting failure for critical assets, 
just-in-time replacement of non-critical assets. 

�{���>�]�(�������Ç���o�������v�����Œ�]�•�l�����}�•�š�•�����}�v�•�]�����Œ�������]�v���}�‰�šimisation 
process. 

Project Management �{�����}�v�š�Œ�����š���u���v���P���u���v�š���‰�Œ�}�����•�•���]�v���‰�o�������X 
�{���W�Œ�}�i�����š���u���v���P���u���v�š���‰�Œ�}�������µ�Œ���•���Œ�����•�}�v�����o�Ç��

well documented. 

�{�����}���µ�u���v�š���‰�Œ�}�i�����š���u���v���P���u���v�š��procedures to 
optimise lifecycle costs established. 
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Asset Utilisation �{�������‰�����]�š�Ç���}�(���v��twork assessed by load flow 
monitoring and computer modelling. 

�{���/�v�š�Œ�}���µ�������Œ�����o-time load flow analysis (state 
estimation by ADMS). 

Continuous 
Improvement 

�{���^�}�u����inspection of work undertaken, but no 
formal process for quality assurance of 
decision-making, management procedure, 
and data. 

�{���^�Ç�•�š���u���}�(���‹�µ���o�]�š�Ç�����Z�����l�•���}�v�����o�o���l���Ç�����•�•���š���u���v���P���u���v�š��
activities in place. 

 

Systems Appraisal 

System Current Business Practice Desired Business Practice 

Asset Registers �{�����µ�Œ�Œ���v�š�������š�������•�����]�•��an integrated 
financial/physical model with reasonable 
linkage to GIS. 

�{�����•�•���š�������š�������•�����•�Ç�•�š���u�����•�š�����o�]�•�Z���������v����
working. 

�{�����o�}�•�����]�v�š���P�Œ���š�]�}�v���}�(�����•�•���š�������š�������•�������v�����'�/�^�������š�������•�� 
as there are strong relationships between financial, 
GIS, asset management, and disclosure. 

Financial System �{���&�]�v���v���]���o���•�Ç�•�š���u��provider is the same as 
Asset system and adds financial transactions 
to assets. 

�{�������‰�Œ�����]���š�]�}�v�������•�������}�v�����P�����}�(�����•�•���š�X 

�{���K�‰���v���(�]�v���v���]���o���•�Ç�•�š���u��recording asset transactions 
and integrated well with other systems. 

�{���D���]�v�š���v���v���������}�•�š�•��always allocated against 
individual assets in Asset Management System. 

Maintenance 
Management 

�{���D���]�v�š���v���v�������Z�]�•�š�}�Œ�Ç���}�(��major network 
equipment assets is being recorded. 

�{���^���Œ�À�]�������D���]�v�š���v���v�������D���v���P���u���v�š���•�Ç�•�š���u��
in place. 

�{�����Œ�]�š�]�����o�����v�����v�}�v-critical assets explicitly identified. 
�{���^���Œ�À�]�������D���]�v�š���v���v�������D���v���P���u���v�š���•�Ç�•�š���u��

consistently used for cyclic/duty-based maintenance 
programmes. 

Condition 
Monitoring 

�{���^�}�u���������•�]�������}�v���]�š�]�}�v���u�}�v�]�š�}�Œ�]�v�P���•�Ç�•�š���u�•��
for asset types. 

�{��New SCADA system is implemented, but 
reporting is still coming. 

�{�����}�v���]�š�]�}�v�������š�����]�•���o�}�����������]�v�š�}��asset 
management system database. 

�{��Condition monitoring systems extended for key 
assets. 

�{���W�Œ�����]���š�]�À�����u�}�����o�o�]�v�P�������‰�����]�o�]�š�Ç�����À���]�o�����o�����(�}�Œ�����Œ�]�š�]�����o��
assets. 

�{���^�����������•�Ç�•�š���u�������š����fully integrated with other 
systems. 

Consumer Enquiries �{��New system being established to record 
consumer enquiries and relationships. 

�{��At the early stage of development. 

�{�����o�����š�Œ�}�v�]�����Œ�����}�Œ��s of all consumer enquiries. 
�{�����•�•���š���o�]�v�l�•���š�}�����}�v�•�µ�u���Œ�����v�‹�µ�]�Œ���•�X 
�{���/�v�š���P�Œ���š�������Á�]�š�Z���u���v�Ç���}�š�Z���Œ�����}�Œ�‰�}�Œate systems. 

Risk Management �{��Risk data in the Asset Management System 
underdeveloped. 

�{���^�š���v��-alone risk assessments. 

�{���&���]�o�µ�Œ�����u�}�����•�U���‰�Œ�}�������]�o�]�š�]���•, and risk cost available 
from Asset Management System. 

Optimised Renewal 
Strategy 

�{���Z���v���Á���o���}�v���•�Ç�•�š���u���šic basis. 
�{���>�]�(�������Ç���o�������}�•�š�•��considered in assessing 

renewal options. 

�{��Comprehensive renewal strategy in place considering 
future technology and consumer needs. 

Forward Works 
Programme 

�{���í�ì-year forward maintenance and renewal 
programmes based on historical/condition 
data. 

�{�������À���o�}�‰�u���v�š���v�������•�������•�������}�v���l�v�}�Á�v���(�µ�š�µ�Œ����
demands. 

�{���K�‰�š�]�u�]�•�������(�µ�š�µ�Œ�������}�•�š�•�������•�������}�v���À���Œ�]�}�µ�•���•�����v���Œ�]�}�• 
for new technology and consumer needs. 

Integration of 
Systems 

�{���>�]�u�]�š�������]�v�š���P�Œ���š�]�}�v���}�(�����}�v�•�µ�u���Œ�������š�������•���U��
Service Maintenance Management System, 
or Asset Management System. 

�{���&�µ�o�o���]�v�š���Œ�}�‰���Œ�����]�o�]�š�Ç�������š�Á�����v�����o�o���•�Ç�•�š���u�•���š�}�����o�o�}�Á��
additional knowledge extraction from existing data. 

Plans and records �{���K�À���Œ�Z���������Œ�����}�Œ���•�����o�o���]�v���'�/�^�X 
�{���'���}�•���Z���u���š�]�����h�'���������o�����Œ�����}�Œ���•���]�v���'�/�^�X 
�{���hG cable location records scanned and 

being vectorised gradually (CAD). 

�{���&�µ�o�o�Ç�����]�P�]�š���o���Œ�����}�Œ�����•�Ç�•�š���u��in one system allowing on-
line access and linkages to other databases and 
systems. 

Operations and 
Maintenance 
Manuals 

�{���^�}�u���������‰���v�����v�������}�v���Á�}�Œ�l���Œ���l�v�}�Á�o�����Pe. 
�{���K�‰���Œ���š�]�}�v�•���Áell documented for access to 

network by others. 
�{���D���]�v�š���v���v�������u���v�µ���o�•���(�}�Œ���o�]�u�]�š�������v�µ�u�����Œ���}�(��

zone substations. 

�{�������•�]�����u���v�µ���o�•�����À���]�o�����o�����(�}�Œ�����o�o���•�]�P�v�]�(�]�����v�š�����•�•���š�•�X 
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Document 
Management 

�{��Primitive system available for capture of 
documents. 

�{�����}�u�‰�Œ���Z���v�•�]�À����document management system with 
integration to asset management system, Financials, 
Maintenance, and other corporate systems. 

�{���&���]�š�Z�(�µ�o�����Œ���Z�]�À�]�v�P�����v�����À���Œ�•�]�}�v�]�v�P���}�(�����o�o�����}���µ�u���v�š�•��
that record an asset�[s lifecycle. 

Levels of Service �{���Z���‰�}�Œ�š���������}�v�š�]�v�µ�}�µ�•�o�Ç��by ADMS. 
�{���E�}���v�}�v-electrical performance measures 

logged in real-time. 

�{��More fully developed ADMS with data shared with 
other discrete operational systems. 

�{�����}�v�•�µ�u���Œ���Œ���o���š�]�}�v�•�Z�]�‰���u���v���P���u���v�š���•�Ç�•�š���u���u�}�Œ����
developed. 

Contingency 
Management Plans 

�{���W�Œ�}�������µ�Œ��s for operational activities 
documented. 

�{��Key contingency plans have been created. 

�{�����}�uprehensive procedures for high impact 
contingencies affecting system performance. 

�{���D���]�v�š���]�v���š�Z�������µ�Œ�Œ���v���Ç��and relevance of contingency 
plans in a changing electricity network. 

Asset Management 
Plan 

�{�����}���µ�u���v�š���������•�•���š���D���v���P���u���v�š���W�o���v��
process but not sufficiently widely read. 

�{���D���š�µ�Œ�������•�•���š���D���v���P���u���v�š���W�o���v���µ�•�������(�}�Œ��all forward 
planning and stakeholder consultation. 

Geographical 
Information System 

�{�����o�o���u���i�}�Œ�����•�•���š�•���Z���À�� been captured into the 
GIS. 

�{���W�Œ���•���v�š���'�/�^���]�•��an open system with full 
vendor support. 

�{��Continuing development of GIS platform to increase 
productivity and integrate more closely with other 
corporate systems. 

   

Data Appraisal 

Data Current Business Practice Desired Business Practice 

Asset Classification �{���E���š�Á�}�Œ�l�����•�•���š���Z�]���Œ���Œ���Z�Ç��established. 
�{�����•�•���š�������š���P�}�Œ�]���•���]�����v�š�]�(�]�������(�}�Œ�����•�•���š�����}�•�š��

records and disclosure reporting. 

�{�����}�Z���Œ���v�š���u�µ�o�š�]�‰�o��-use categorisation established to 
satisfy Disclosure, Valuation, AMP, Tax, and other 
uses. 

Asset Identification �{���h�v�]�‹�µ�����/�����v�µ�u�����Œ�•��allocated in Asset 
database and/or GIS system for all major 
network assets. 

�{�����}�u�‰�Œ���Z���v�•�]�À�������•�•���š���Œ���P�]�•�š���Œ�������]�v�P��
implemented. 

�{�����•�•���š���Œ���P�]�•�š���Œ�������š�������}�u�‰�o���š�������v�������}�u�‰�Œ���Z���v�•�]�À���X 
�{�����•�•���š�������ša correlates to that held in other corporate 

systems. 

Asset Textual/ Spatial 
Data 

�{���Y�µ���o�]�š�Ç�����v�������}�u�‰�o���š���v���•�•���•���š�]�•�(�����š�}�Œ�Ç�X 
�{�������š�����•�š�}�Œ�������]�v�����]�(�(���Œ���v�š���(�}�Œ�u�•���š�Z���š�����}���•���v�}�š��

make for simple integration. 

�{�����‰�‰�Œ�}�‰�Œ�]���š�����•�‰���š�]���o�l�š���Æ�š�µ���o�������š�������À���]�o�����o�����}�v��
GIS/plans via direct storage or system integration. 

�{���/�u�‰�Œ�}�À�������š�š�Œ�]���µte data accuracy. 

Maintenance Tasks �{�����Z�����l���•�Z�����š�•���(�}�Œ���•�}�v�����^�µ���•�š���š�]�}�v�•�����v�����}�š�Z���Œ��
major assets. 

�{�����}���µ�u���v�š�������u���]�v�š���v���v�������š���•�l�•���(�}�Œ���v���š�Á�}�Œ�l�X 
�{�����}���µ�u���v�š�������u���]�v�š���v���v�������‰�Œ�}�P�Œ���u�u���•���(�}�Œ���•�}�v����

Substations. 

Historical Condition & 
Maintenance Data 

�{���>�]�u�]�š������history available for some assets, 
but asset management system now storing 
all available data. 

�{���&�µ�o�o���u���]�v�š���v���v�����������š�����Z�]�•�š�}�Œ�Ç���]�v�����•�•���š���D���v���P���u���v�š��
System used for maintenance scheduling. 

Future Prediction 
Data 

�{���W�Œ�����]���š�������(�µ�š�µ�Œ�����P�Œ�}�Á�š�Z�������š�����o�]�u�]�š�����X 
�{��Simulated future load flows from computer 

model based on theoretical growth. 

�{���^�]�u�µ�o���š�������(�µ�š�µ�Œ�����o�}�������(�o�}�Á�•���(�Œ�}�u�����}�u�‰�µ�š���Œ���u�}�����o��
based on growth predictions. 

�{���D�}�Œ�������µ�š�Z�}�Œ�]�š���š�]�À�����(�µ�š�µ�Œ�����o�}�������P�Œ�}�Á�š�Z�������š���X 

Life Cycle Costs �{���>�]�(�������Ç���o�������}�•�š�•��beginning to be collected per 
asset. 

�{���>�]�(�������Ç���o�������}�•�š�������š�����µ�•�������(�}�Œ���Œ���v���Á���o���������]�•�]�}�v-
making. 

 

Network Operational Support 

EA Networks uses the internal Field Services division as its preferred maintenance contractor for all network 
associated inspection, servicing and testing, faults response, fault repair, maintenance, replacement, and 
network enhancement.  Some development and maintenance work is put out to external tender where internal 
capacity or expertise is insufficient or alternatively the Field Services division may arrange sub-contractors to 
assist. 

Information Systems Development 

A recently implemented asset management system is fully commissioned and development of its functionality 
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continues. This system is used to record and manage all significant assets.  This system forms the core data 
repository for current and historical data.  The new asset management system shows much more promise as a 
partner for asset management than the previous legacy system.  These advances should help track expenditure 
by activity, asset type, and other categories. 

The capture of asset information has been carefully considered, and EA Networks are content that the level of 
detail and accuracy presently stored is close to optimal.  Additional information could be gathered, but the 
cost/benefit ratio for doing so is not particularly favourable.  Some additional asset types will be captured as 
time permits. 

The asset management system records information about a range of equipment including poles, cables, 
transformers, substations, switchgear (HV and LV), plus miscellaneous assets such as battery chargers and relays 
etc.  Ancillary to the asset management system is a Faults system that records interruptions, and a Competency 
register th���š�� �Œ�����}�Œ���•�� ���v�� �]�v���]�À�]���µ���o�[�•�� ���}�u�‰���š���v���Ç�� �(�}�Œ�� �š���•�l�•�� �š�Z���š�� �v�������� �š�}�� ������ �‰���Œ�(�}�Œ�u������ �}�v�� �š�Z���� �v���š�Á�}�Œ�l�X�� ��An 
Advanced Distribution Management System (ADMS) is currently being implemented.  This system will supersede 
the Faults, Competency, and SCADA and several other ad-hoc systems to form an integrated system.  The chosen 
ADMS is from Open Systems International (OSI) and called multi-platform open network architecture 
(�u�}�v���Œ���Z�¡). 

The GIS system installed at EA Networks is called G/Technology.  This system is very open (stored in Oracle�¡  
RDBMS) and all its data is accessible by other applications (including the asset management system).  EA 
Networks have converted all data held in the previous GIS into this system and are capturing all new GIS data.  
The previous GIS was used to capture all primary asset information from paper and digital work-plans and maps.  
The data is being used for RAB and asset management.  In conjunction with the asset management system, 
G/Technology keeps information on types of equipment installed at a site.  The asset management system 
records engineering and financial details of assets and tracks maintenance history of those assets and other 
associated equipment.  The G/Technology and asset management system databases are continually expanding 
to accommodate new sources of information.  EA Networks can geographically locate any uniquely identifiable 
asset via G/Technology and the asset management system can provide all available data on that asset. 

GIS viewing software provides users information which is drawn from data stored in many different systems.  
Information from external agencies, the asset management system, GIS, GPS units, and other open data sources 
can be drawn together for a spatial view of data that can reveal previously hidden relationships.  It is hoped to 
integrate the ADMS data to the new GIS so that improved spatial analysis can be performed on fault statistics 
and other real-time data can be visualised/analysed. 

The linking together of GIS, asset management, and the financial system, enables data concerning network 
assets to be accessed in a multitude of ways and from multiple applications, resulting in better decision-making 
processes. 

EA Networks have a range of in-service systems available for asset management and some are more capable 
than others.  The main systems/applications that are in use are: 

 

  Network Information Systems Description 

System/Application Capabilities 

Asset Management System Supplied by Technology One.  It offers an integrated solution for storing and analysing 
asset information.  Financial, engineering and maintenance data is all stored in the one 
database.  Due to the multitude of corporate systems being implemented, integration 
with other key decision software is not complete. 

GIS Asset Mapping System G/Technology is a very capable modelling tool for the maintenance of spatial and 
electrical data.  Open data storage enables access by many other GIS tools for detailed 
spatial analysis.  Data linking and exchange with other systems is achieved through 
connections to the Oracle RDBMS. 

Data is complete, consistent, and spatially fit for purpose.   High performance electrical 
connectivity analysis tools have vastly increased the value and use of the data. 

Continued development of this system will occur to provide enhanced functionality and 
productivity. 



   

 

  EA Networks Asset Management Plan 2021-31 

45 

To Table of Contents�x  

SCADA System A new OSI ADMS incorporating the monarch SCADA system has been implemented and 
is now in production use.  The platform this provides is robust, versatile, and 
comprehensive. 

Work Management System System is part of enterprise resource planning system which includes the financial 
system.  The asset management system integrates with the work management system at 
the work order level (assets are assigned to the work order for either creation or 
maintenance). 

Data is captured for all projects and permits reporting in multifaceted ways. 

Financial/Accounting 
System 

System is in place and detailed reporting permits useful insights.  The use of an industry 
standard database engine can potentially lead to better availability of data. 

The potential for close integration of GIS with asset management and financials should 
now provide significant analytical benefits. 

Network Modelling  

and Analysis 

DIgSILENT software is easy to use and provides for day-to-day analysis of network fault 
levels and power load flows.  Future prospects for real-time analysis exists by 
integrating/linking with ADMS and GIS.  This would make technical analysis much timelier 
and more productive. 

DigSILENT network models are prepared as required.  The overhead of maintaining a 
complete model in an accurate state cannot be justified.  In the future, GIS may allow 
direct linkage and provide a useable model without additional data entry. 

The ADMS has built-in network modelling (using the GIS network model) and analysis 
(using an internal calculation engine) that is updated in real-time �t giving alarms for 
loading and voltage violations in un-metered locations.  Many of the routine engineering 
needs will be satisfied by the data output of this ADMS analysis. 

Connection System All connections are recorded and linked via unique identifier to the GIS.  History of 
connection changes and occupation are available as is the interruption history, which is 
integrated with the Faults system. 

Data is complete and as accurate as required.  Access is readily available and widely used. 

A replacement Customer Relationship Management system (called Stream internally) is 
being implemented to provide a platform for recording and reporting all customer 
interactions.  It will also form the repository for data about, or related to, connections. 

Fault Recording System All interruptions, both planned and unplanned, are recorded in this system and a full 
history is available that permits anytime calculation of performance indices and any other 
parameter of interest. 

Data is reasonably complete.  Additional benefit would derive from data capture of fault 
location to the nearest pole or faulted asset. 

The ADMS is currently operating in parallel with this system and should replace it within 
months. 

Standards Documentation 

System 

There is a minimal intranet-based system for storing documentary standards.  A more 
robust and substantial document management system is needed to provide a framework 
for storing and accessing documentation as it is developed. 

Once a system is installed that allows storage and access to a wide range of 
documentation, the desire to commit more information to standards will grow. 

Public Safety Management  

System 

As required by legislation, a safety management system has been implemented.  The 
supporting processes and systems for the PSMS help underpin other necessary systems 
that have historically lacked robust structure. 
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Specification, Procedures and Manuals 

EA Networks has spent considerable effort in preparing a set of drawings which provides information to staff 
and contractors on EA Networks standard overhead line and underground cabling construction techniques.  
Further work is still required to extend these publications into documented design standards.   An underground 
design/build/operate/maintain manual is in the final stages of preparation.  Documentation for levels of 
competency, Network Releases and access to sites is now complete but additional work is still required to 
provide a completely integrated approach. 

Procedures have also been completed which are deemed to be mandatory for contractors who wish to carry 
out work for EA Networks or on �������E���š�Á�}�Œ�l�•�[ network. 

EA Networks licensed a set of procedures and standards from PowerCo which assisted in initially developing the 
significant quantity of documentation required to support asset management and a Public Safety Management 
System (PSMS).  This initiative helped overcome the historic difficulties EA Networks have experienced with high 
load growth causing rapid network development which prevented adequate resource being available to develop 
documentation.  EA Networks have begun to transition away from the purely PowerCo documents and, as time 
allows, staff are developing/evolving standards to better suit EA Networks. 

1.9 Responsibilities 
Within the network division of EA Networks, staff are allocated distinct responsibilities for asset management 
functions.  The Network Manager oversees the process and takes direct responsibility for the asset decisions 
which are made.  The smaller size of EA Networks asset management team requires multiple responsibilities by 
all staff, and this helps to provide perspective on many tasks and assets that would otherwise quickly become 
foreign. 

The modest scale of EA Networks means that planning/analysis/asset management/design/ 
procurement/standards are all managed by a small core team of personnel.  There are no departments that 
separately handle these functions and consequently there is no distinct structural separation. 

The entire network group work in close proximity in an open plan environment.  This working arrangement 
encourages the free flow of information and ideas between members of the group and encourages the 
dissemination of information.  A weekly Engineering Meeting is an open forum for discussing all aspects of asset 
management, work processes, ideas, and the general dissemination of information.  The communication paths 
established, and the relatively small number of people involved in the asset management process, alleviates the 
need for some of the more formal documentation that would be required in a larger organisation. 

The key staff have the following responsibilities specific to asset management, although these are also shared 
to some extent: 

Network Manager: 

�x Electricity network information systems �t development and maintenance 

�x Overall responsibility for asset management and asset performance  

�x Preparation of documented standards for areas of responsibility 

Engineering Services Manager: 

�x Graduate engineer management 

�x ADMS/SCADA �t development, maintenance, operation, enhancement, and expansion 

�x Proposed work �t drawing and issuing 

�x As-built records �t capture, documentation, and recording of records as they are returned 

�x Geographic Information Systems �t operation and maintenance 

�x Electrical protection �t detailed design, settings, maintenance planning, test plans on various equipment, 
and procurement of some equipment 

�x Performance monitoring and analysis of network 

�x Reporting and analysis of network and planning options using engineering software (load-flow and fault 
analysis) 
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�x Power quality �t investigation and analysis 

Operations Manager: 

�x Network operations �t day to day network control and performance 

�x Vegetation control management 

�x Network performance �t capture, analysis, and disclosure of faults statistics and consequently offering 
engineering recommendations for improvement or investigation of assets 

�x Zone substation construction �t scheduling and project management 

�x Zone substation �t major equipment specification and procurement 

�x Zone and distribution substations �t maintenance planning and management 

�x Distribution transformers �t specification and procurement 

Overhead Manager: 

�x Overhead lines �t detailed design and maintenance 

�x Overhead line construction and maintenance projects �t scheduling and management 

�x 110�l�s to 220�l�s conversion �t design, scheduling, and management 

�x Rural new connection interface �t network design and specification 

�x Network stores management 

�x Overhead distribution equipment �t procurement and specification 

Planning Engineer: 

�x Network planning �t preparation, analysis, and documentation of medium-long term and medium-large 
scale network development concepts 

�x Preparation of Asset Management Plan 

�x Technical resource for other staff 

�x Geographic Information Systems �t oversight of architecture and development 

�x Electrical protection �t architecture, specification, design oversight, some procurement of major 
equipment, and interpretation of fault events 

�x Zone substation �t conceptual design & aspects of detailed design 

�x Engineering analysis �t incidental load-flow and fault analysis (shared responsibility) 

�x New technology �t investigation and analysis 

Underground Manager: 

�x Underground cables �t detailed planning, design, and maintenance 

�x Underground cable construction and maintenance projects �t scheduling and management 

�x Underground distribution equipment �t specification 

�x Subdivision development �t electrical reticulation negotiations and design 

�x Urban new connection interface �t network design and specification 

�x Land interests and requirements �t negotiation, procurement, and  maintenance 

Health & Safety, Environmental Management Team: 

�x Personnel competency �t documentation of individual competencies 

�x Safety and Training �t management of the safety and training regimes run by EA Networks 

�x Public Safety Management System (PSMS) �t coordination of implementation 

�x Environmental Management �t Oversight of normal business practices 
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1.10 Information Sources, Assumptions and Uncertainty 
As a forward-looking planning document, this publication relies on a considerable pool of information sources, 
assumptions, opinions and known facts.  Other than facts, these considerations have a degree of uncertainty 
associated with them which needs to be at least described and wherever possible quantified. 

1.10.1 Information Sources 
It is impractical to list every source of information used to prepare this document.  The items listed below 
represent the principal foundations upon which this plan is built.  They are: 

�x �������E���š�Á�}�Œ�l�•�[��2020-21 Statement of Corporate Intent. 

�x EA �E���š�Á�}�Œ�l�•�[��2020-21 Business Plan and Budget. 

�x �������E���š�Á�}�Œ�l�•�[��Use of System Agreement. 

�x �������E���š�Á�}�Œ�l�•�[���E���Á��or Modified Connections and Extensions Policy (17 April 2018). 

�x �������E���š�Á�}�Œ�l�•�[��2020 Shareholders�[ Committee Report. 

�x �������E���š�Á�}�Œ�l�•�[��December 2019 Customer Survey Report. 

�x �������E���š�Á�}�Œ�l�•�[���o���Œ�P�����µ�•���Œ�����}�v�•�µ�u���Œ���]�v�š���Œ�À�]���Á�•�X 

�x �������E���š�Á�}�Œ�l�•�[��asset database. 

�x �������E���š�Á�}�Œ�l�•�[ Consumer Connections database. 

�x �������E���š�Á�}�Œ�l�•�[ equipment loading records. 

�x Retailers�[ generation and energy consumption data. 

�x Retailers�[ reports on EA Networks performance. 

�x �d�Œ���v�•�‰�}�Á���Œ�[�•�����v�����������E���š�Á�}�Œ�l�•�[ GXP energy data. 

�x �d�Œ���v�•�‰�}�Á���Œ�[�•�����]�•���o�}�•�����������À���o�}�‰�u���v�š�����}���µ�u���v�š�•�X 

�x ���•�Z���µ�Œ�š�}�v�����]�•�š�Œ�]���š�����}�µ�v���]�o�[�•�����]�•�š�Œ�]���š���W�o���v. 

�x Ashburton District Council population projections. 

�x ���v�À�]�Œ�}�v�u���v�š�� �����v�š���Œ���µ�Œ�Ç�[�•�� �•�š�Œ���š���P�Ç�� ���v���� �‰�}�o�]���Ç�� ���}���µ�u���v�š�•�� ���•�� �š�Z���Ç�� �Œ���o���š���� �š�}�� �Z�}�u���� �Z�����š�]�v�P�� ���v���� �Á���š���Œ��
availability for irrigation.  Resource consent data (water) is also supplied from this source. 

�x ���v�À�]�Œ�}�v�u���v�š�������v�š���Œ���µ�Œ�Ç�[�•���(�o�}�}�����Œ�]�•�l���u�}�����o�o�]�v�P�����}���µ�u���v�š�•. 

�x ������ �E���š�Á�}�Œ�l�•�[ internal discussions regarding commercial and technical options for managing security, 
reliability, increased load, and the value of these considerations.  

�x External discussions with existing and prospective consumers regarding new electrical load and/or 
security requirements. 

�x �����š�������}�v�•�µ�o�š�]�v�P�[�•���Œ���‰�}�Œ�š��Thermal Fuel Transition Impact Assessment (December 2020) 

�x Correspondence with shareholders (consumers) regarding issues that can be addressed within the scope 
of asset management techniques. 

�x Documents by The Treasury such as Half Year Economic and Fiscal Update 2020. 

1.10.2 Significant Assumptions 
It is important for stakeholders that the manner and basis upon which the Asset Management Plan is intended 
to operate is clearly understood.  For the purposes of clarity, and in order to avoid any confusion, the following 
underlying assumptions need to be taken into account by the stakeholders in dealing with the Asset 
Management Plan: 

�x As a Lines Business, EA Networks will continue to be a going concern under the regulatory regime in place 
now or in the future. 



   

 

  EA Networks Asset Management Plan 2021-31 

49 

To Table of Contents�x  

�x Asset Management, System Control, and Corporate Services functions will be provided internally and be 
based in Ashburton. 

�x EA Networks will have access to skilled and experienced staff. 

�x The Lines Business will continue to operate an internal Field Services Division. 

�x The Lines Business must satisfy the twin constraints of providing a risk-adjusted normal profit for its 
shareholders sufficient to retain investment, while performing within the regulatory limits set by 
government regulations. 

�x As a non-exempt entity, the EDB will continue to meet the requirements of the price quality 
determination. 

�x The Lines Business will continue to meet the requirements of its consumers/shareholders as a co-
operative. 

�x The prevailing regulatory and legislative requirements mandated by central and local government remain 
unchanged for the duration of the planning period.  This ensures that the environment which influences 
reliability targets, as well as governing industry codes of practice, health and safety, design and 
environmental standards is stable. 

�x The predictions and estimates of load growth are timely, and of reasonable and prudent scale.  This 
ensures that the level of investment to cope with additional load is not unreasonably small or large and 
occurs in advance of the additional demand occurring. 

�x The availability of ground water for irrigation will not increase above that presently consented in ECAN 
red-zoned aquifers, but significant water will continue to be available for irrigators. 

�x Existing irrigation water use is not significantly constrained by national or regional policies.  The 
Government has released an Essential Freshwater national direction package that implements changes 
to National Environmental Standards.  These revised Standards could result in less irrigation demand on 
the EA Networks distribution network.  ECAN will be responsible for implementing these Standards. 

�x There are no significant unidentified uncertainties, errors, or omissions in the internal records and 
databases (they contain suitably accurate information). 

�x The focus, policies, and key business strategies of EA Networks remain consistent for the duration of the 
planning period. 

�x The value of future projects and programmes is not affected by the value of the New Zealand Dollar or 
the cost of constituent raw materials (particularly copper, aluminium, steel, and oil) by more than the 
official rate of CPI.  In reality, these costs will change.  The impact of these changes will be reflected within 
12 months when a subsequent plan is issued with updated cost projections. 

�x Wage rate movements are not significantly greater than the prevailing CPI.  Significant expenditure has 
been approved by the Commerce Commission via Customised Price Paths and this may put pressure on 
resources and therefore wages.  Wage rate movements continue to be manageable within EA Networks 
allowable revenue. 

�x The availability of sufficient capacity (as described by projected load growth in this plan) from both the 
existing Ashburton GXP and any new Transpower Grid Exit Point will not be unreasonably constrained by 
2200�l�s operational limits.  This applies under steady state and fault conditions. 

�x The Transpower charging methodology of regional coincident maximum demand remains, and the vast 
majority of 100 highest peaks occur during winter.  Load management of summer peaking consumers 
(such as irrigation pumps) has not been a necessary commercial consideration.  Some peaks are now in 
summer and this is causing annual swings in network pricing.  The proposed transmission pricing 
methodology appears to have less emphasis on regional coincident demand. 

�x The consistent pattern of responses exhibited by consumers surveyed annually by EA Networks continues 
in future surveys.  This will ensure satisfaction, expectations, and willingness to fund improved reliability 
remain within narrow bounds and do not fundamentally change the current asset management 
strategies. 

�x EA Networks assets are not exposed to extraordinary natural disasters during the planning period.  In 
particular, events such as a major earthquake caused by a rupture of the Alpine Fault, further Canterbury 
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earthquakes, a massive flood of record proportions, a snowstorm of record proportions, or a windstorm 
with sustained speeds exceeding 140 0�l�u/h (900 Pa).  Any of these events is outside the reasonable design 
parameters for the electricity network to survive without significant damage. 

�x The impact of electric vehicle charging on peak demand is not significant during the planning period.  The 
moderate initial uptake of electric cars due to high cost is likely to dampen the immediate impact on the 
network.  It is also inevitable that charging will be subject to some form of load control.  The option to 
source stored energy from electric cars into the network has not been considered as consequential during 
the planning period. 

�x A review of Ashburton and/or Timaru District Plans covering EA Networks�[ network does not materially 
affect the ability of EA Networks to manage the network assets using the strategies outlined in this plan. 

�x Any distributed generation that is commissioned during the planning period is of sufficiently small scale 
as to not materially affect the demand estimates or permit the postponement or cancellation of any 
planned projects or programmes. 

�x The climate during the planning period is within the normal range of precipitation, temperature, wind 
speed, and humidity.  Significant changes in any of these parameters could not only affect the assets but 
also the characteristics of electricity demand placed on those assets. 

�x The changing retail cost of electricity does not materially affect the rate or pattern of consumption 
exhibited by consumers or groups of consumers representing significant demand on the EA Networks 
network. 

�x The international price of agricultural commodities remains close to current values.  This is particularly 
relevant to dairy products and irrigated crops.  A major drop in price could see less irrigation demand and 
a major increase in price could see a dramatic increase in irrigation demand. 

�x No significant agricultural event, such as an outbreak of foot and mouth disease occurs, which could 
materially affect the value of agricultural production in Mid-Canterbury.  An outbreak of Mycoplasma 
Bovis has occurred, and there are several farms in Mid-Canterbury with infected cattle.  The current 
strategy appears to be containment, with the ultimate goal of elimination. 

�x A global pandemic does not cause a long-term (multiple year) significant downturn in economic activity. 
COVID-19 has become widespread globally and the medium-term impact is still somewhat uncertain. 

�x The performance characteristics of technologies and equipment types new to the EA Networks network 
are as represented to EA Networks during the equipment approval process.  History has shown that on 
rare occasions vendors have misrepresented the products they sell (generally unknowingly).  EA Networks 
have an expectation that any such technology or equipment performs as specified. 

�x The consumer uptake of solar photovoltaic generation and battery storage is not sufficient to cause 
widespread disconnection from the distribution network.  If prices for this technology fall sufficiently, 
then the commercial risk of network earnings being insufficient to earn an acceptable return may exist. 

�x That the load growth and new connections forecasts will be met. 

1.10.3 Future Changes to the Distribution Business 
Any change in the scale, scope, structure, or focus of EA Networks as an electricity lines company could 
considerably affect the validity of many information sources and assumptions used to prepare this plan. 

There is no intention to change the ownership or structure of the electricity lines company that is EA Networks.  
As such, the prospective information and assumptions used here are consistent with the current scale, scope, 
and structure of EA Networks. 

For completeness, it should be noted that EA Networks are currently involved in one other utility activity: 

�x A fibre optic communications network (www.eafibre.co.nz).  Initially for ������ �E���š�Á�}�Œ�l�•�[�� �µ�•���� ���• inter-
substation communication, but also built with the intent of provision of broadband services to other 
users. 

The primary focus of EA Networks for the foreseeable future remains the electricity lines function. 

During 2017, EA Networks divested itself of an interest in a piped and gravity pressurised water distribution 
network for irrigation from the Rangitata Diversion Race. 
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1.10.4 Factors Affecting Information Uncertainty  
The information sources that have been used in this plan are all subject to a greater or lesser degree of 
uncertainty.  A high level of uncertainty in a parameter is not necessarily problematic unless the plan exhibits a 
high degree of sensitivity to that parameter.  What follows is a description of the information sources that do 
have a moderate to high degree of sensitivity on �š�Z�����‰�o���v�[�•���‰�Œ�}�i�����š�]�}�v�•�����v�����}�µ�š���}�u���•�X�����^�Z�}�µ�o�����š�Z�����µ�v�����Œ�š���]�v�š�Ç��
prove to be significant, it could materially affect any comparison of predictions with future actual outcomes.  
The factors are as follows: 

�x The load growth is significantly greater or less than predicted in the plan.  

�x Water availability for irrigation significantly increases from either ground or storage sources. 

�x Significant agricultural event, such as an outbreak of foot and mouth disease occurs, would materially 
affect the value of agricultural production in Mid-Canterbury. 

�x The regulatory environment changes, requiring EA Networks to achieve different service standards, 
different design standards, and/or different security standards.  This could also affect the availability of 
funds for asset management. 

�x The 100 highest regional coincident maximum demands occur in summer.  This could drive further 
investment in piped irrigation schemes as the increased cost of Transpower summer peaks discourages 
rural electricity usage. 

�x Consumer expectations change and/or they are prepared to pay a different amount for a significantly 
different level of electricity network reliability. 

�x A significant natural disaster occurs. 

�x Significant amounts of distributed generation and/or battery storage are commissioned. 

�x Large and unforeseen loads require connection to the network. 

�x The uptake of electric vehicles is much faster and widespread than anticipated. 

�x The District Plans covering the EA Networks network introduce significant new restrictions or 
requirements on new or existing network. 

�x International markets for agricultural commodities boom or collapse causing changes in irrigation or 
processing industry demand. 

�x Advances in condition assessment and research in network planning generate additional development 
and maintenance requirements that are significantly different from current strategies. 

�x A major item of equipment may fail without warning requiring significant repair or replacement 
expenditure. 

�x The ownership of EA Networks may change with new owners requiring different service, design, or 
security standards to meet business objectives not embodied in this plan. 

1.10.5 Assumptions Surrounding Sources of Uncertainty 
It is possible to subjectively quantify uncertainty and, in some cases, even objectively quantify uncertainty.  Even 
if the actual degree of uncertainty is open to debate, the effect of the uncertainty can often be evaluated in a 
much more rigorous manner that establishes the sensitivity of the assumption to uncertainty and ultimately its 
impact on any information based on the assumption.  What follows is a generalised description of the effects of 
uncertainty on the assumptions of section 1.10.2. 

 

Source of 
Uncertainty Potential Effect of Uncertainty Potential Impact 

of the Uncertainty 

Load Growth A general acceleration or deceleration in load growth would 
(as has happened in previous plans) advance or retard the 
enhancement and development project(s) that had been 
earmarked to accommodate it.   

Low 
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Irrigation 
Water 

In the unlikely event that significant additional irrigation water 
sources were made available, the projected demand could 
increase well above the level expected during the planning 
period.  The rate of increase could also be dramatic as the 
allocation is likely to be prioritised by the sequence of 
application.  Significant additional network reinforcement 
(capital expenditure) would be necessary to support the extra 
load. 

Medium �t High 
 (estimated 10-25% 
increase in capital 

expenditure 
depending on water 

quantity and 
location). 

 Alternatively, a significant move from deep well pumped 
irrigation to gravity fed/surface water could result in 
significant load reductions.  Retention of the deep well water 
consent and electrical connection could cause very large 
peaks in drought years (hidden/unused load in average years). 

Medium 

 A statutory/regulatory restriction on either the volume of 
water permitted to be extracted or a restriction on the 
farming practices (e.g. nutrient discharge) would cause 
changes in the ability of farmers to irrigate.  This would pose 
a significant risk of underutilising assets. 

Low �t Medium 

Regulatory 
Environment 

While most network lines companies remain natural 
monopolies, it is highly likely that the level of regulation will 
persist at current levels or increase.  Regulatory compliance 
costs are therefore likely to increase.  The Regulator is best 
placed to quantify the likely impact. 

Low 

Regional 
Demand 

If the regional demand peak period changes to mostly 
summer, pressure would come on to control that peak.  
Presently the irrigation consumers have indicated they prefer 
to pay the peak penalty than accept load control.  If peak 
charges increase, irrigators may accept control capping peak 
load.  This could defer some scheduled capital expenditure. 

Medium to High 

Consumer 
Expectations 

If the annual consumer survey reveals a change in service 
quality expectations and/or a preparedness to fund this 
change, the altered service levels would result in variations in 
capital expenditure. 

Low 

Natural 
Disaster 

Widespread equipment damage (potentially irreparable) 
would require significant funding for repairs and 
replacements not allowed for in cost projections. 

Low �t Medium �t 
High 

severity dependent 

Distributed 
Generation 

Widespread small-scale distributed generation could cause 
localised issues that would need resolution as well as network 
wide issues.  Depending upon generation availability it could 
defer some development costs.  Small quantities of medium-
large (0.5 �t 5.0MW) individual distributed generators can 
generally be accommodated without major service level or 
network development cost implications. 

Low 

Large Loads Large new loads (typically industrial) will change the load 
growth estimates by step amounts.  Beyond the GXP, 
additional dedicated investment required to service a new 
load is typically borne by the new load.  This funding can be in 
the form of a long-term contract requiring EA Networks to 
initially find the capital.  This would change the capital cash-
flow projected in the plan. 

 

Low 
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Electric 
Vehicles 

Rapid and widespread uptake of electric vehicles could 
require significant network development in dense urban 
areas.  This would be new capital expenditure not allowed for 
in the plan. 

 

Low �t Medium 
(estimated 15-20% 
increase in capital 

expenditure) 

District Plans A dramatic change in the District plan rules or land zoning 
would typically only impact on new network (existing use 
rights would protect existing network).  A tightened set of 
controls would increase new network capital cost. 

Low 

Commodity 
Prices 

A significant rise or fall in agricultural commodity prices would 
raise or lower existing and new irrigation demand.  This would 
in turn advance or defer planned network capital projects and 
programmes. 

Low �t Medium 

Planning & 
Monitoring 

The development and maintenance requirements differ from 
those currently projected, particularly for years 6-10 of the 
planning period, and generally involving the 220�l�s, 110�l�s and 
LV networks. 

Low 

Equipment 
Failure 

Widespread or major equipment failure and subsequent 
repairs or replacement are not factored into current 
projections.  Largest individual item does not exceed 1% of 
network value. 

Low 

Ownership An altered ownership structure or new owners outright could 
alter the business objectives of the company and therefore 
the drivers of this plan.  This could result in significant changes 
to service levels and expenditure. 

Low �t Medium 

 
Weather affects the fault expenditure through the level of storm damage experienced.  As it is very difficult to 
predict weather patterns over a 12-month period, the budget for fault expenditure can only be an estimate 
based on historical averages and general knowledge of the asset condition. 

The sensitivity of the network to storm damage has greatly reduced over the last 15 years as major 
subtransmission and distribution feeders have been progressively upgraded with better quality materials.  A 
continuing distribution automation programme is reducing the amount of time and effort required for fault 
location and repair.  The Canterbury and Kaikoura earthquakes have shown the unpredictability of major events 
and the extent of damage that can occur in a significant earthquake. 

EA Networks is regulated using a default price-quality path under Part 4A of the Commerce Act 1986 that applies 
to 17 electricity distribution business in NZ.  The price-quality path reset for a five-year period from 1 April 2020 
to 31 March 2025 has the following components: 

�x The maximum prices/revenues that are allowed at the start of the regulatory period. 

�x The annual rate at which maximum allowed prices can increase �t expressed in the form of CPI-X 

�x The minimum service quality standards (SAIDI & SAIFI) that must be met. 

Penalties may be incurred for breaches of the price-quality path. 

If prices are forced downward, profit or costs will have to be reduced accordingly through reduced maintenance 
expenditure.  The most likely area for attention would be that of Inspection, Servicing, and Testing, as this has 
little immediate effect on system performance and can be deferred for short periods to smooth out expenditure. 

GDP in the Mid-Canterbury area has a direct effect on �������E���š�Á�}�Œ�l�•�[ revenue stream through increased demand 
from large consumers.  It also has an indirect effect as secondary and tertiary level consumers in the commercial 
and domestic area expand.  As for price control, any reduction in revenue must be reflected in cost savings or 
deferred maintenance if profitability is to be maintained. 
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Several major projects have been mooted for Mid-Canterbury over recent years involving irrigation, agricultural 
processing, and industrial processing.  Any large additional loads could require major system reinforcement with 
associated increased expenditure on development and enhancement projects.  This activity would also highlight 
the potential shortage of skilled labour which could either delay or price-escalate projects.  This expenditure will 
have to be at least partially funded by the end user, either as a capital contribution or through a longer-term 
contractual arrangement.  Maintenance expenditure will not be directly affected, except insofar as competition 
for resources may slightly reduce the level of non-critical work carried out.  These major consumer developments 
can have significant economic benefits to the community. 

1.10.6 Price Inflator Assumptions 
The majority of costs quoted in this plan are in constant price 2021 calendar year New Zealand dollars (2021-22 
financial year).  There are some disclosures associated with the plan that require nominal dollar values.  To 
convert forecasts made in constant price dollars to nominal dollar values, a set of assumptions must be made 
about future economic conditions.  The obvious factors that would influence future costs include: 

�x The consumer price index (CPI) 

�x NZD/Foreign currency exchanges rates 

�x New Zealand labour rates 

�x International commodity prices (aluminium, copper, steel, oil, plastic etc) 

�x Export/import tariffs and taxes 

Although all of these factors are valid, there are very few authoritative forecasts freely available for periods 
exceeding a few months to a year.  The CPI includes most of the other factors to some degree.  Consequently, 
EA Networks have decided that the only price inflator that will be factored into the nominal dollar multiplier is 
the CPI forecast issued by the New Zealand Government Treasury at: 

https://www.treasury.govt.nz/publications/efu/half-year-economic-and-fiscal-update-2020 

This Half Year Economic and Fiscal Update 2020 published in December 2020 includes a CPI forecast (June 
years/quarter) to 2025 and EA Networks will use the 2025 value of CPI for the following 6 years, extending the 
forecast to 2031.  The values are as follows: 

 

Financial Year 
(ending March) 

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Treasury CPI 
Forecast (%) 

1.2 1.4 1.8 2.1 2.1 2.1 2.1 2.1 2.1 N/A 

Cumulative CPI 
Price Inflator 

1.0000 1.0120 1.0262 1.0446 1.0666 1.0890 1.1118 1.1352 1.1590 1.1834 
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MANAGING RISK AND RESILIENCE 
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2 �D���E���'�/�E�'���Z�/�^�<���˜���Z���^�/�>�/���E���� 
 

2.1 Introduction 
This section of the plan will consider the risks that EA 
�E���š�Á�}�Œ�l�•�[�����o�����š�Œ�]�����o���v���š�Á�}�Œ�l���(�������•���(�Œ�}�u�����o�o���•�}�µ�Œ�����•�����v����
the risks it presents to people and the environment. 

EA Networks explicitly recognises that the company must 
take some risks in undertaking its core functions and 
pursuing opportunities.  

EA Networks manages risk by anticipating reasonably 
foreseeable risk, understanding risk criteria, analysing, 
and evaluating risk,  

�{ determining risk tolerance,  

�{ implementing risk controls and mitigation, and 

�{ ongoing monitoring and review of effectiveness.  

Throughout this process EA Networks communicates and consults with affected stakeholders. 

High impact low probability (HILP) events such as catastrophic events, complete failure of critical infrastructure, 
natural disasters, pandemics, or cyber-attacks necessitate situation specific reporting and responsibility 
structures.  Each HILP event will be different, so EA Networks use a high-level planning framework rather than 
event-specific plans.   

2.2 Risk Management Framework 
The purpose of risk assessment is to provide empirical knowledge and analysis to make informed decisions on 
the treatment and method of resolution of particular risks.  

������ �E���š�Á�}�Œ�l�•�[�� �Œ�]sk management processes use the methodology outlined in International Standard NZS/ISO 
31000:2009 Risk Management �t Principles and guidelines for use. 

Establishing the context: This considers company 
objectives, key drivers, the operating parameters, 
external environment, and risk criteria. 

Risk identification: This is the process of finding, 
recognising, and identifying risks, which is undertaken by 
a variety of methods including (but not limited to the 
following): 

�{ Engineering assessment 

�{ Inspection and Maintenance outcomes 

�{ Defect reports 

�{ Accident/near miss reports 

�{ External advice  

�{ Audits and safety observations 

 

Risk analysis: This is undertaken using both qualitative 
and quantitative assessment to produce a risk score.                                                

The risk score is calculated by multiplying the Likelihood (Frequency1�Æ1Exposure) by Consequence. The 
established risk score is an indication of the severity of the risk, which, in turn, assists in the evaluation and 
treatment of the risk. 

Section Contents�x  
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Recognising that risk analysis is a subjective process, EA Networks encourage staff to seek support in performing 
initial risk assessments before registering a risk on the register.  All registered perceived risks are evaluated by a 
selection of staff experienced in performing such assessments. 

 

Risk evaluation: This is used to determine the most effective methods of treating risk, as well as setting priority 
of execution.   

Risk treatment: This is the process to modify risk by either avoidance, reduction by implementing controls, or 
mitigating the outcome. 

A series of comprehensive risk registers feed into the 
corporate Risk Management Policy, which provides EA 
�E���š�Á�}�Œ�l�•�[���‰�Z�]�o�}�•�}�‰�Z�Ç���š�}���Œ�]�•�l���u���v���P���u���v�š�����v�����Œ�]�•�l�����‰�‰���š�]�š����
at a Governance and Corporate level. 

�d�Z���� �‰�µ�Œ�‰�}�•���� �}�(�� �š�Z���� �W�}�o�]���Ç�� �]�•�� �š�}�� ���Æ�‰�o���]�v�� ������ �E���š�Á�}�Œ�l�•�[��
underlying approach to risk and risk management and 
ensures that a systematic and strategic approach to 
identifying and managing risk and meeting business 
objectives is taken. 

�{ The identification and management of risk is linked to 
�š�Z���������Z�]���À���u���v�š���}�(���������E���š�Á�}�Œ�l�•�[���•�š�Œ���š���P�]�����P�}���o�•�X�� 

�{ Risk management is embedded in normal business 
processes. 

�{ Everyone is held accountable for considering risk in 
all decisions 

�{ Delegated authority for accepting risk is defined. 

�{ A risk capability appetite and tolerance statement is 
maintained and reviewed regularly by the Board 
Audit and Risk Committee 

The EA Networks network is periodically exposed to events 
or incidents that subject elements of the electrical network 
to a high risk of failure.  If the location of these events 
coincides with a critical component of the electrical 
network, the result is a high risk to the integrity of the 
electrical network.  This risk of failure can in turn lead to high 
risks for consumers, either as individuals or as larger 
collective groups. 

The range of events that can place the network at risk are extensive and range from a mouse entering a 
protection panel in a substation to a commercial  aircraft crashing into the Transpower substation.  These two 

 Consequence Weighting 

 Minor Important Serious Major Catastrophic 
0.5 1 1.5 4 5 

Li
ke

lih
oo

d 
le

ve
l 

Almost 
Certain 

5 Moderate High High Extreme Extreme 

Likely 4 Moderate Moderate High Very High Extreme 

Possible 3 Low Moderate High Very High Very High 

Unlikely 2 Low  Moderate Moderate High Very High 

Rare 1 Low Low Low Moderate High 
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examples could have similar immediate effects (loss of supply to a wide area) but the likelihood of each one 
happening is particularly disparate. 

Natural disasters are assessed by evaluating the risk cost for each event (probability times the consequences of 
failure cost) and developing appropriate contingency plans and procedures to ensure business continuation and 
mitigation of impacts respectively. 

Note that the risk of non-supply of electricity is managed by way of service agreements/insurance cover and is 
outside the scope of this plan  

Network risk assessment identifies:  

�{ the category or specific equipment at risk,  

�{ the supply at risk,  

�{ the risk elements and the likelihood of each element depriving the network of the equipment,  

�{ the initial deprival time and quantity delayed (initial consequences of the risk event),  

�{ the delayed deprival time and quantity (repair time or delayed consequences of the risk event).    

This information is then used to form a maximum risk score, which combines the maximum risk element score 
with the duration and quantities of deprival. 

The network risk register details: 

�{ the risk treatment decisions that have been made,  

�{ who is responsible for acting on them, the risk score after treatment,  

�{ the timetable for treatment action,  

�{ the monitoring technique, and  

�{ the date of the most recent review. 

A site summary details the risks facing the site overall and any co-ordinated mitigation that is necessary to reduce 
the risk to an acceptable level. 

Widespread (common-mode) risks to a particular type of equipment that could be affected by an area-wide 
event are assessed without reference to any particular site. 

The recent rapid rate of network development has resolved some of the most critical historical risks that have 
been identified in the past. 

2.3 Environmental 
Some level of adverse environmental effects needs to be accepted to recognise the necessity for electricity 
supply. It is also recognised that EA Networks may have limited choice in locating assets and facilities, given 
logistical or technical practicalities. 

The objective is to provide for the construction, installation, operation, maintenance and decommission of 
electricity infrastructure where adverse effects on the surrounding environment can be appropriately avoided, 
remedied, or mitigated. 

Network assets are mainly situated on land that has been previously modified.  EA Networks do not have any 
known highly significant ecological, archaeological, or environmental areas within their network footprint. 

�&�}�Œ�š�µ�v���š���o�Ç�U���u�}�•�š�� �}�(�� ������ �E���š�Á�}�Œ�l�•�[�� �š�����Z�v�]�����o�� �]�v�(�Œ���•�š�Œ�µ���š�µ�Œ���� �Z���•���������v�� ���]�š�Z���Œ�� �Œ���v���Á������ �}�Œ���µ�‰�P�Œ���������� �š�}�� �u�}�����Œ�v��
requirements so legacy environmental issues such as PCBs and Asbestos are minimal. 

The EA Networks Environmental Management Standard (last reviewed October 2019) specifies how 
environmental assessments are undertaken, manage possible environmental impacts arising as a result of 
electricity network activities, and provides detailed information to support the EA Netw�}�Œ�l�•�[�� ���v�À�]�Œ�}�v�u���v�š���o��
Policy. 

This is supported by Standards relating to: 

�{ Sulphur Hexafluoride management (last reviewed November 2019),  
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�{ Legacy Asbestos management (last reviewed October 2019), and  

�{ Specific spillage procedures (last reviewed September 2019). 

The three most critical environmental risks are as follows: 

2.3.1 Sulphur Hexafluoride (SF6) gas 
SF6 has unique physical and electrical properties making it a very efficient dielectric and arc-quenching gas.  

It has mainly replaced oil-filled circuit breakers (which contained PCBs) and reclosers in some 330�l�s and all 660�l�s 
switchgear. The last 33 0�l�s oil-filled circuit breakers are scheduled to be replaced before 2023. 

EA Networks is committed to adopting best practice with respect to minimising SF6 emissions when installing 
new equipment, during maintenance and during retirement of old equipment 

�{ EA Networks voluntarily follow the International Standard IEC 60694 requirement of less than 1% leakage 
from equipment per annum 

�{ SF6 reserves are stored in an approved and secure purpose-built storage bunker.  EA Networks are 
participating in the Emissions Trading Scheme due to holding more than 110000kg of SF6. 

At this time, there is no intention to remove SF6 from the network.  Switchgear containing SF6 is still actively 
being purchased. 

However, techniques to decrease the volume of SF6 held in reserve are being actively pursued. 

2.3.2 Oil  
The majority of zone substations have been built or rebuilt in the last two decades, and they are subject to 
stringent contemporary Resource Consent conditions.  

Due to most zone substation transformers holding between 141000 and 191000 litres each, the risk to the 
environment is from the volume of oil that could be released in the case of an accidental spillage, rather than 
the likelihood of that spill occurring. 

2.3.3 Fire 
One of the most common effects any electricity network has on the rural environment is initiating small brush 
or grass fires.  To date, any fires caused by the network have been very infrequent, small volume, and very 
localised. The fire is often out by the time FENZ arrive. 

It is normally external factors such as airborne debris, vegetation, farm machinery etc. hitting live lines, which 
causes either drop out fuses to operate or live wires to contact the ground. 

Both hot fuse elements and sparks from live contact are a common source of ignition in dry conditions. 

Every effort is made to ensure the network is as fault resistant as possible and minimises fire initiation risk. 

Active network mitigation methods include: 

�{ Permanently configuring the reclose function on the automatic circuit reclosers to permit only one and 
at most two reclose attempts before lockout (from the default setting of three attempts). 

�{ During dry weather disabling the reclose function on the automatic circuit reclosers using meteorological 
data from FENZ and NIWA as trigger points. 

Other network projects that benefit fire mitigation include: 

�{ Ongoing overhead to underground conversion projects decreasing the likelihood of live lines or hot fuse 
elements falling to the ground. 

�{ Bird-proofing the pole-top SF6 Gas switches. 

�{ Installation of Neutral Earthing Resistors in the zone substations, which limits earth fault current to 300 
Amps maximum (decreasing the amount of energy available when live wires contact the ground). 

To completely eliminate these fire risks would be extremely costly and could not be justified by the reduction in 
likelihood of environmental harm.  A exercise is underway to identify situations of increased fire risk. 
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2.4 Commercial 
The key areas of commercial risk affecting EA Networks focus largely on risk to income from electricity demand, 
in terms of both volume and capacity. Technology and customer choice can materially affect these, though the 
speed at which this could occur is not (currently) considered fast.  

Seasonal demand variation affects gross revenue and prices. EA Networks has already seen some of the 100 
highest regional peaks shift to summer and this has caused dramatic swings in the charges received from 
Transpower. Ultimately, these charges are passed onto the consumer, but the volatility presented to consumers 
is not welcomed and can exacerbate the negative perception of the industry and being grid-connected.    

2.4.1 Irrigation 
The conversion of some irrigation schemes to gravity-pressurised pipe (surface) networks has allowed farmers 
to consider whether they can forego the deep well electric pump.  In many cases, they have retained wells only 
for back-up in case of a very dry year or to retain the water-use resource consent.  If farmers decide it is not 
worth retaining the electric pump, then rural load could decrease, risking the income used to earn a return on 
relatively new rural electrical assets. To date, there have been relatively few disconnections, but some have 
chosen to reduce the pump size.  Much of this electrical load has been converted to Highbank pumping load. 

A recently published (December 2020) economic study commissioned by the Ashburton District Council 
considered the impacts of land and water management legislation and government policy statements. This 
showed considerable negative impacts from water reforms that could damage the GDP of Mid-Canterbury and 
the local farming community that drive this. The report highlighted the long terms risks that EA Networks is 
exposed to with respect to dairy and irrigation in the region.  

2.4.2 New Technologies 
In terms of new technologies, the global electricity industry is entering a new era where the end-user has more 
choice.  The choice between retailers of energy has existed for many years and energy consumers choose 
between energy sources (gas, electricity, wood, coal, etc) and within that energy source they have choice of 
provider (Contact, Meridian, Trustpower, etc).  Consumers can now generate their own electricity using solar PV 
and, once generated, can store this in batteries within their premises.  The batteries can also be used stand-
alone to store off-peak energy.  This gives consumers choice over their provider of not only electrical energy but 
also electrical power (capacity).  If they wish, they can decide to completely self-generate and disconnect from 
the network �t though this is a marginal exercise and one that is not considered to be a substantive risk at this 
point.  At this time, it is not economic to completely disconnect from the existing electricity network, and it may 
never be truly economic, but that opportunity still exists. 

Assuming most consumers choose to retain a network connection, the complexity of power flow through the 
distribution network is going to increase over time and there will be a need to manage that complexity with 
additional assets and resources.  These assets and resources (along with the existing assets) will require a 
financial return on them, and the mechanism to charge for the facilities provided to consumers must be simple 
and transparent.  The existing energy-based charging is unlikely to be adequate in that regard.  Some form of 
demand/capacity charge is necessary to signal the consumer their fair contribution to charges that will be 
imposed upon EA Networks by Transpower and reflect their use of the shared distribution network assets. 

EA Networks is investigating options for providing data capture and control options for charging, monitoring, 
and controlling the capacity required by each connection.  This would be one piece of the wider puzzle to allow 
the distribution network to facilitate bi-directional power flow and localised energy trading.  It is still not clear 
how it will be possible to properly coordinate the myriad appliances that generate into, store energy from, and 
load the network (an AC battery does all three).  As the way becomes clearer, EA Networks will look to provide 
the necessary infrastructure to remove barriers to economic and efficient use of the distribution network. 

2.4.3 Self-generation and Disconnection from the Network 
One of the risks to the distribution network owner is that sufficient consumers choose the self-
generation/disconnection option and the return on fixed assets must then be recovered from the remaining 
consumers.  The price of capacity will increase to the connected consumers and this will encourage more to 
disconnect, leading to an upward spiral of cost to those that remain.  This may seem unlikely as asset write-
downs would undoubtedly occur, but ultimately the viability of the business is then put at risk. 
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There are a range of options for mitigating this risk, some of which are within the control of EA Networks, while 
others lie in the hands of government agencies, and some are unknown.  One option already provided for is an 
accelerated depreciation recovery, allowing up to 15% reduction in asset lives.  EA Networks are not able to 
provide sufficient evidence of asset underutilisation at this time.  However, there has been some evidence that 
even energy efficient appliances have started to reduce individual household energy consumption (but not 
necessarily peak demand). 

 

2.5 Network Risk 

2.5.1 Equipment Risks 
Risk assessment has identified a number of pieces of equipment that have a sufficiently critical place in the EA 
Networks network that the consequences of failure is seen as worthy of further investigation.  In most cases, 
the risk had been informally identified prior to the risk assessment exercise and consideration was already being 
given to appropriate mitigation.   

The following table gives a summary of the highest scoring risks for critical pieces of major equipment which 
would have implicitly high consequences if they were unavailable. 

 

Summary of highest risk type (words) and severity (colour) for major substations 
Site Building & Contents Power Transformers Switchyard Equipment 

Ashburton 66/11 Seismic = Low Equipment = Low Lightning = Low 

Carew 66/22 Seismic = Low Equipment = Low Lightning = Low 

Coldstream 66/22 Seismic = Low Equipment = Low Lightning = Low 

Dorie 66/22 Seismic = Low Equipment = Low Lightning = Low 

Eiffelton 66/11 Seismic = Low Equipment = Low Lightning = Low 

Elgin 66/33 Seismic = Low Seismic = Low Lightning = Low 

Fairton 66/22/11 Seismic = Low Equipment = Low Lightning = Low 

Hackthorne 66/22 Seismic = Low Equipment = Low Lightning = Low 

Lagmhor 66/22 Seismic = Low Equipment = Low Lightning = Low 

Lauriston 66/22 Seismic = Moderate Equipment = Low Lightning = Low 

Methven 33/11 Seismic = Low Equipment = Low Seismic = Low 

Methven 66/22/11 Seismic = Low Equipment = Low Lightning = Low 

Mt Hutt 33/11 Seismic = Moderate Equipment = Moderate Seismic = Moderate 

Mt Somers 66/22 Seismic = Moderate Equipment = Moderate Seismic = Moderate 

Montalto 33/11 N/A Seismic = High Seismic = Moderate 

Northtown 66/11 Seismic = Low Equipment = Low Lightning = Low 

Overdale 66/22 Seismic = Moderate Equipment = Low Lightning = Low 

Pendarves 66/22 Seismic = Low Equipment = Low Lightning = Low 

Seafield 22/11 Seismic = Low Equipment = Low Lightning = Low 

Seafield 66/11 Seismic = Low Equipment = Low Lightning = Low 

Tinwald 66/22/11 Seismic = Low Equipment = Low Lightning = Low 

Wakanui 66/22 Seismic = Low Equipment = Low Lightning = Low 

Note: Equipment refers to the risks involved in equipment failure. 
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Risk Rating Rationale 

While engineered to a good standard, the Lauriston and Overdale  Substation buildings are considered moderate 
seismic risk due to their proximity to the Mitcham fault system2. 

Mount Hutt  and Mount Somers Substations are considered moderate seismic risk due to their close proximity 
to the Geraldine0�t0Mt Hutt Fault system.  Both sites have been engineered to a good standard. 

Montalto33 is considered high seismic risk due to being a temporary site (not built to the same engineering 
standards) and its proximity to numerous fault systems. Remediation work is planned when the substation 
surrounds are converted to 22 0�l�s in the near future, making the Montalto33 Substation redundant. 

2.5.2 External Risks 
Seismic events, flooding, snowfalls, high wind, and wildlife are the key natural risks faced by the road-side 
electricity network.  A consequence of typically being by the roadside means that vehicles, vandalism, and fire 
are the significant man-made risks to the electricity network. 

Different items of plant will respond in different ways to the same risk.  A flood is unlikely to cause major 
problems for a pole-mounted transformer, but a kiosk-mounted unit will undoubtedly have a higher risk of 
failure during a flood. 

The following table identifies the risks facing different components of the network and the consequences of 
being exposed to that risk. 

 

Summary of highest risk type and severity (colour) for major asset categories 
Category Highest Risk Consequences Treatment 

UG 660�l�s & 330�l�s 
Cable 

Seismic High Emergency Spares 

UG 110�l�s Cable Seismic Medium Emergency Spares 

UG LV Cable Seismic Low Accept & Design 

    
OH 660�lV Line Wind/Snow Medium Emergency Spares & Design 

OH 330�l�s Line Wind/Snow Medium Emergency Spares & Contingency Plan 

OH 220�l�s Line Wind/Snow Medium Normal Spares & Design 

OH 110�l�s Line Wind/Snow Medium Normal Spares & Design 

OH LV Line Snow Low Normal Spares & Design 

    
Circuit-Breakers Seismic Medium Emergency Spares 

Ring Main Units Seismic/Flood Low Normal Spares & Contingency Plan 

Disconnectors Seismic Low Normal Spares & Contingency Plan 

HV Fuses Lightning/Seismic Low Normal Spares 

    
Pole Mount 
Transformer 

Wind/Snow 
Lightning/Seismic 

Medium Normal Spares & Revise Design 

Kiosk Transformer Seismic/Flood Medium Normal Spares & Revise Design 

    
LV Boxes Vehicle/Flood Low Accept 

    
Design = Ensure Adequate Design 

Accept = Accept the risk and repair any damage in a routine fashion 

Emergency Spares = Spares set aside for emergency use only 

 
2 GNS: General distribution and characteristics of active faults in the Ashburton District, Mid-Canterbury. 
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closes road access into the Ashburton District for up to 72 hours and severely disrupts Lifeline Utilities within 
the district.  This equates to a 1 in 300-year event3. 

External consultants reviewed the seismic risk to the network after the Christchurch earthquakes.  Since then, 
their recommendations have been adopted �t in particular, improved seismic restraint for ground-mounted 
equipment.  

�Z�������v�š���(�o�}�}�����‰�Œ�}�š�����š�]�}�v���Á�}�Œ�l�•���š�}�����•�Z���µ�Œ�š�}�v�[�•���u���i�}�Œ���•�š�}�‰�������v�l�•���~�š�}���‰�Œ���À���v�š�������í���]�v���í�ì�ì-year inundation event) 
have reduced the risk of major flooding to Ashburton township during the design life of network assets to a very 
low percentage4. 

2.6 Risk Mitigation Proposals 

2.6.1 Procedural Responses 
EA Networks can control some aspects of risk.  Gathering information about potential risks and proactively 
planning responses to it can alleviate the likelihood of an event occurring in some cases or, alternatively, lower 
the consequences to EA Networks if the event does occur. 

The following procedures will be adopted to assist in managing risk: 

�{ Minimise critical equipment failure risks by early identification of issues and subsequent prudent 
management and maintenance to ensure equipment availability. 

�{ Liaise closely with regulatory agencies and neighbouring electricity companies to compare preparedness 
and co-operate with technical information 

�{ Ensure design standards are compatible with a risk profile deemed acceptable by the community 

�{ Safety aspects of risk have been addressed in section 2.2 and section 3.7. 

�{ Risk to the environment has been addressed in section 2.3 and section 3.8. 

�{ Development of a range of emergency response plans has been addressed in section 2.8.  The majority 
of these plans have been reviewed in the last 24 months. 

2.6.2 Engineering Responses 
A certain amount of physical work can be undertaken that helps mitigate the risk faced by EA Networks if that is 
an element of the chosen treatment for those risks.  The following items are engineering responses to distributed 
risks that are significantly mitigated by this treatment. 

�{ Emergency stocks:  Specific items have been reserved in the stores system for use in emergencies.  These 
items are typically items that are long delivery, obsolete items, or potentially difficult to transport in the 
aftermath of a natural disaster 

�{ Emergency spare distribution transformer:  A universal emergency distribution transformer has been 
established.  It is 110000�l�sA and can be connected to 220�l�s or 110�l�s, overhead line, or underground cable.  
This is useful for covering critical individual transformers for failure (hospital, water supply, etc).  
Reasonable stocks of transformers are kept in common smaller sizes. 

�{ Distribution transformer restraint:  Revision of the mounting arrangements for all distribution 
transformer mechanical restraint has ensured lower risks for people as well as lower risk of interruption 
during an earthquake. 

�{ All new transformers larger than 1000�l�sA are now ground mounted on seismically secure precast 
foundations.  A standard holding down arrangement has been established that offers high seismic 
security. 

�{ Staff awareness:  Education of staff has heightened awareness of risk, and solutions are now becoming 
part of the way of working.  Staff are actively promoting risk reduction where they see issues. 

 
3  Ashburton District Earthquake Initial Response Plan 
4  Environment Canterbury �t Ashburton River (Hakatere) Flood Hazard Management Strategy. 
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�{ Network renewal:  By renewing the network (for other reasons) a lot of the riskiest network components 
are being removed or replaced. 

�{ Containerised autotransformers:  The portable 50�D�s�� autotransformers that are required at the junction 
of 110�l�s and 220�l�s distribution are housed in lined shipping containers to ensure no oil spill risk. 

2.6.3 Specific Solutions 
Some of the risks that scored the highest in the risk register have been specifically treated by engineering a 
solution to minimise the likelihood and/or consequences.  The following items are the most relevant responses. 

�x Northtown Substation:  The security of Northtown substation has been further enhanced by the addition 
of the EGN-FTN 660�l�s circuit in 2019-20.  In conjunction with FTN 66/22/110�l�s substation, this provides 
two full capacity in-feed 660�l�s lines. 

�x Closed Sub-transmission Rings:  The risk of spur lines failing in adverse weather and then not being 
accessible for repair has caused the fundamental design requirement of virtually all zone substations to 
be on a closed sub-transmission ring.  Those sites that are not on a ring must have alternative HV 
distribution voltage alternatives available that do not share the same pole line as the sub-transmission 
supply (Mt Hutt Excluded).  Sections 5.4.2 and 5.4.3 outline a variety of projects that advance this 
objective. 

�x Pendarves and Carew Substations: decrease in risk of transformer fire affecting neighbouring 
transformer, due to rated firewall built between them. 

�x Ashburton Substation: substation control room being upgraded to Importance Level 4 (IL4) seismic rating. 

�x Ripple plant configuration:  The possibility of ripple plant failure allowing an uncontrolled system peak 
has significant risks for EA Networks �t both economically and electrically.  The configuration of the two 
ripple plants has been engineered to allow the GXP to be partially covered by another plant in the event 
of a failure.  This was relatively inexpensive to achieve and has reused 330�l�s ripple plants when the 660�l�s 
GXP was introduced.  The commissioning of a new 220/660�l�s transformer (T9) has reduced the ability to 
cover for ripple plant failure.  Future projects will ensure the security of load control signalling (see section 
5.4.11 ). 

 

2.7 Health and Safety 
Electricity is a familiar and necessary part of everyday life, however failure of the electrical infrastructure or 
uncontrolled release of electricity can kill or severely injure people and cause significant damage to property.  

All participants in the electricity supply industry have an obligation to ensure their workers, contractors and the 
public are kept safe, and are well informed of risks and how to eliminate or mitigate them. 

2.7.1 Health and Safety Management 
With many work practices underpinned by relevant legislation, standards and industry best practice health and 
safety cannot simply be a matter of compliance. 

EA Networks equips its workers with the necessary equipment tools, and plant to undertake their work tasks 
safely.  

Worker competency is a fundamental requirement for all work on and associated with the network.  EA 
Networks, as a member of the Electricity Networks Association, has committed to the Common Competency 
Framework (CCF). The CCF is intended to provide a nationally transportable competency standard across the 
New Zealand electricity supply industry.  The commitment to increasing both knowledge, skills by education and 
training of all staff is a core obligati�}�v���}�(���������E���š�Á�}�Œ�l�•�[�����‰�‰�Œ�}�����Z���š�}���•���(���š�Ç�X�� 

An ongoing culture of continuous improvement is practiced by constantly evaluating new technologies,  
improved work practices, and adopting better methodologies and behaviours. 
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2.7.2 Public Safety Management 
The Electricity (Safety) Regulations 2010 require electricity network companies to implement and maintain a 
Safety Management System for public safety. EA Networks is fully committed to this requirement by achieving 
compliance with annual external audits conducted by TELARC to verify compliance with NZS 7901.   

The EA Networks Public Safety Management System (PSMS) covers all aspects of asset management including:   

�{ management of risk, hazards, and change,  

�{ equipment specification,   

�{ procurement,   

�{ network design,   

�{ network construction,   

�{ network operation,  

�{ public awareness including: 

a) regular radio and newspaper advertising of electrical hazards.  

b) safety presentations to emergency services personnel and other targeted audiences. 

c) extensive warning labelling of EA Networks equipment. 

EA Networks provide a free condition assessment to owners of HV service lines connected to the network, 
highlighting any problems to them in writing.  If these recommendations were ignored, a copy of the letter was 
initially forwarded to the Energy Safety Service (ESS) but, after receiving no support from ESS, the letter is simply 
kept on file.  On at least one occasion, EA Networks has isolated the line without the consent of the owner due 
to their inaction and the severe safety hazard. 

Regular investigations and review of all public incidents are undertaken including, but not limited to the following 
incident types. 

�{ Vehicles hitting poles or ground-mounted equipment. 

�{ Mobile plant, irrigators or equipment contacting overhead conductors. 

�{ Excavation damage to underground cables. 

�{ Operation of network assets causing damage to private property. 

Where network assets have materially contributed to a public incident, consideration is undertaken to either 
reconfigure, relocate, mitigate access, or remove the asset. 

As a means of further improving supply security, reliability, and public safety, EA Networks has adopted the 
following policies and initiatives. 

�{ Policy: New Connection and Extensions; As from February 2009 all new installation connections to the EA 
Networks distribution network have been by underground cable at less than 33kV. 

�{ An industry-leading undergrounding initiative across the EA Networks distribution network has led to 
improvements not only in reliability but also in public safety.  

This ongoing programme of removal of overhead lines and power poles has led to improvements in public safety 
by decreasing the likelihood of contact with overhead assets (less mobile plant and equipment contact with 
overhead conductors, or vehicles hitting poles) as well as decreasing the likelihood of outages from weather, 
vegetation, or wildlife impacting overhead conductors. 

EA Networks regularly collaborate and cooperate with other stake holders to work together to improve safety. 
Examples of this are: 

�{ Partnering with NZ Transport Agency to remove overhead lines and poles from State Highways 1 and 77.   

�{ Canterbury based Electricity Networks undertaking joint public safety messaging campaigns via multiple 
channels including print, radio and online. The focus is to increase the effectiveness of all joint public 
safety campaigns through the provision of consistent messages, irrelevant of consumer location. 
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2.8 Resilience and Emergency Response 
It is recognised that the local economy depends on a secure and reliable supply of electricity, and that a 
catastrophic event such as an earthquake, landslide, tsunami, flood, wind and snowstorms, and terminal failure 
of key assets can have a significant impact on both the network and the local economy.  

Resilience is the ability to withstand, respond to, and recover from significant emergency events.  

EA Networks have developed emergency response plans for dealing with widespread abnormal situations 
created by either asset failure or catastrophic natural events.  All emergency response plans are regularly 
reviewed to ensure that unique risks arising from emergency response have been identified.  

Mutual Assistance Agreements have been signed with peer electricity distribution networks.  These agreements 
were successfully implemented when aiding Orion during the Canterbury earthquakes in September 2010 and 
February 2011, and to We�•�š�‰�}�Á���Œ���]�v���š�Z�������(�š���Œ�u���š�Z���}�(���î�ì�í�ô�[�•�����Ç���o�}�v���•���'�]�š�������v�����&���Z�]�X 

2.8.1 Business Continuity Planning 
The EA Networks building at J B Cullen Drive is constructed to Importance Level 4 seismic standards. 

The site is well provisioned with standby generation, water tanks, and ������ �E���š�Á�}�Œ�l�•�[��own communications 
pathways to support critical infrastructure. 

Regular electronic backups of mission critical records for retailer billing and consumer identification are carried 
out.  The backup copies are securely stored offsite by EA N���š�Á�}�Œ�l�•�[���Á�������Z�}�•�š�X 

All ICT servers are virtually hosted across the Ashburton substation data centre and JB Cullen site. 

ADMS is similarly distributed across the above sites as well as an independent disaster recovery site at 
Westpower in Greymouth. 

A 201000 litre bulk diesel fuel tank and pump in the J B Cullen Drive yard decreases reliance on external fuel sites.  
200 litres of petrol are held for portable plant and generators. 

Non-perishable food and water are provisioned for essential staff. 

For further details refer to: 

�{ Emergency Preparedness Standards (last reviewed January 2020)  

�{ Pandemic Planning Standard (last reviewed November 2019) 

�{ Critical Infrastructure �t Ancillary Services Standard (last reviewed December 2019) 

2.8.2 Emergency Contingency Planning 
Emergency contingency planning covers any emergency event situation that is the result of any:  

�{ earthquake, eruption, tsunami, landslide, flood, storm, tornado, cyclone, 

�{ explosion, fire, leakage or spillage of any hazardous gas or substance, 

�{ infestation, plague, epidemic, or 

�{ technological failure, complete failure or major disruption to an emergency service or lifeline utility which 
cannot be dealt with by emergency services as business as usual, or otherwise requires a significant and 
coordinated response. 

For further details refer to: 

�{ Health & Safety Manual Section 7: Emergency Management  

�{ Emergency Preparedness Standards (last reviewed January 2020) 

�{ Building Evacuation (last reviewed November 2019) 

2.8.3 Specific Network Contingency Plans 
Specific contingency plans for the restoration of supply to essential services and individual major industrial and 
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commercial consumers exist to complement and supplement the Participant Rolling Outage Plan.   The majority 
�}�(���������E���š�Á�}�Œ�l�•�[�����}�v�š�]�v�P���v���Ç���‰�o���v�•���Zave been reviewed in the last 24 months. 

These include, but are not limited to the following: 

�{ Network isolation and reconnection of embedded Hydro-stations (Highbank, Montalto Hydro, and 
Cleardale). 

�{ Alternate network supply pathways after complete failure of a Zone Substation. 

�{ Identification of critical third-party infrastructure and alternate supply pathways. 

2.8.4 Participant Rolling Outage Plans 
The Electricity Industry Participation Code 2010 Part 9 requires all specified Electrical Distribution Businesses to 
prepare and publ�]�•�Z�������W���Œ�š�]���]�‰���v�š���Z�}�o�o�]�v�P���K�µ�š���P�����W�o���v���~�W�Z�K�W�•���(�}�Œ�����µ���]�š�����v�������‰�‰�Œ�}�À���o�����Ç���d�Œ���v�•�‰�}�Á���Œ�[�•���^�Ç�•�š���u��
Operator.  

The PROP is required to conform with the requirements set out in the System Operator Rolling Outage Plan 
(latest version 19 June 2016), and details how electricity distributors will assist the System Operator in managing 
either a total outage or rolling outages of up to 25% of normal load if there is a national or regional electricity 
shortage.  

EA Networks�[ most current PROP was approved by the System Operator on 17 October 2019.  A copy of the 
current Plan can be found on the EA Networks website: https://www.eanetworks.co.nz/Participant-Rolling- 
Outage-Plan-October-2019.pdf. 

2.8.5 Civil Defence Emergency Management 
EA Networks are a member of the Canterbury Lifelines Utilities Group which promotes resilience to risks and 
develops contingency measures for Civil Defence Emergencies arising from disasters. 

As a lifeline utility, EA Networks participates in the development of both regional and local Civil Defence 
Emergency Management plans, and provide technical advice to local authorities and other lifeline utilities as 
requested 

In the event of a Civil Defence Emergency, nominated staff members are sent to liaise with the local district 
���}�µ�v���]�o�[�•�����]�À�]�o�������(���v���������u���Œ�P���v���Ç���K�‰���Œ���š�]�}�v�•�������v�š�Œ���X���� 

Delegated senior management staff have also attended recent workshops where the South Island regional 
preparedness for a magnitude 8 Alpine Fault earthquake was discussed. 

Designated staff will be trained in Coordinated Incident Management System (CIMS) protocols to improve EA 
Networks interaction with Civil Defence Emergency Management. 

2.8.6 Post Critical Event Reviews 
A post-critical review is carried out after every major emergency event �t however, the event may not necessarily 
impact directly on EA Networks (e.g. the Canterbury earthquakes).  

The post-critical review process acts as an effective tool to identify areas of improvement, and lessons learnt 
from the post-���Œ�]�š�]�����o���Œ���À�]���Á�����Œ�����]�v���}�Œ�‰�}�Œ���š�������]�v�š�}���������E���š�Á�}�Œ�l�•�[���}�‰���Œ���š�]�}�v�•�X 

The most recent review was undertaken after the Rangitata River flooding and lightning storm event 6th-8th 
December 2019. 
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3 �K�h�Z�����h�^�d�K�D���Z�^ 
 

3.1 Introduction 
EA Networks is required by statute to take all reasonable precautions to secure continuity of service.  A certain 
level of outages is inevitable, and they occur in all utilities.  As a predominantly rural electricity supplier with 
several townships, it is not always reasonable to compare EA Networks directly with a predominantly urban 
supplier.  It is ������ �E���š�Á�}�Œ�l�•�[ goal to ensure that it continues to perform above the industry average for 
comparable line companies and it is targeting an on-going quality improvement with a consistent price path. 

Service is about satisfying all stakeholders, and this includes safety aspects and environmental responsibilities 
as well.   

This section outlines: stakeholder expectations; past, current, and desired network performance; and goes on 
to detail service improvement solutions that are either proposed or have already been implemented. 

 

3.2 Consumer Research and Expectations 
To set reasonable security standard targets that are compatible with end user expectations, appropriate 
research must be carried out.  

The needs of electricity users have changed greatly over the last decade or so with the rapid introduction of 
technology into the domestic market.  Appliances using the internet, personal computers, and security/fire 
alarm systems are commonplace in most homes and have greatly increased the sensitivity of householders to 
power outages and minor interruptions. 

The degree to which modern society has come to be reliant on a secure supply of electricity was clearly 
demonstrated during outages in the Auckland area in recent years.  While �������E���š�Á�}�Œ�l�•�[ area cannot boast a 
similar level or density of critical business users, this perception is merely a matter of degree.  The small gift shop 
owner in Ashburton, running on small margins and high overheads, is just as reliant on electricity to power cash 
registers and EFTPOS terminals as the largest multinational company is for power to its multi-storey tower office 
block.  There is of course an argument that they both should have some degree of backup for critical systems (a 
UPS for the cash register, EFTPOS terminal, and phone system would be sensible in the case of the small retailer). 

������ �E���š�Á�}�Œ�l�•�[�� �î�ì20-21 Statement of Corporate Intent Objective (see section 1.7) details the governance 
philosophy of the business.  This approach has been crafted by embracing the feedback received from the 
community of consumers that the company serves.   

Words used in the Statement of Corporate Intent such as efficient and reliable are relative terms that are subject 
to personal perceptions.  These perception�•���u�µ�•�š���������À�]���Á�������(�Œ�}�u���š�Z�������}�v�•�µ�u���Œ�[�•���‰���Œ�•�‰�����š�]�À���U���Á�Z�]���Z���u�µ�•�š��������
actively sought.  

A consumer engagement survey has been undertaken annually from 2006-2013.  A one-year gap then occurred 
with no survey until 2015.  The most recent survey was in December 2019 utilising email, web, and face-to-face 
approaches.  Since 2017, the survey has been significantly different than prior surveys.  It was undertaken by a 
different company, using a different set of questions, and different analysis technique.  The historical survey 
results are shown below for reference. 

The results of the final historical 2015 survey had a margin of error of ± 4.9% at the 95% confidence level.  The 
400 randomly selected consumers were split 70% urban, 30% rural.  

Other opinions were also sought relating to �������E���š�Á�}�Œ�l�•�[ role in the community, on-property asset ownership 
and satisfaction in dealings with EA Networks.  It is relevant that between the first two surveys a major 
snowstorm had caused lengthy and widespread power outages that had affected virtually every EA Networks 
consumer.  Somewhat surprisingly, the survey results showed little change in the opinion of the participants 
towards outages and restoration times. 

 

Section Contents�x  
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The most recent (2019) survey provided a worthwhile response to the different questions posed, with overall 
satisfaction being very high. 

 

The following extract of the executive summary provides some relevant information: 

�x Eighty six percent of customers were satisfied with the overall service provided by EA Networks (provision 
and reliability of services, quality of communication, and reputation). 

�x The overall assessments of performance were high, ���v�����Œ���•�‰�}�v�����v�š�•�[�����}�u�u���v�š�•�����]���v�[�š�����o�����Œ�o�Ç���]�����v�š�]�(�Ç��
any areas that need significant attention. 

�x Reliability and trustworthiness: EA N���š�Á�}�Œ�l�•�[�����Œ���v�����]�•���‰���Œ�����]�À�������Z�]�P�Z�o�Ç�����Ç�����}�v�•�µ�u���Œ�•�X�� Every effort should 
be taken to maintain this strong performance through good practices, communication, and follow 
through of actions. 

�x Environment protection: given that environmentalism is a growing concern, consider including EA 
Networks environmental protection measures. Survey responses indicated that providing more 
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�]�v�(�}�Œ�u���š�]�}�v���š�}�����}�v�•�µ�u���Œ�•�������}�µ�š���������E���š�Á�}�Œ�l�•�[�����v�À�]�Œ�}�v�u���v�š���o���‰�Œ�}�š�����š�]�}�v�����(�(�}�Œ�š�•�����}�µ�o���������������v���(�]���]���o�X 

�x Local ownership is important to EA Network�•�[�� ���µ�•�š�}�u���Œ�•�U�� �Á�]�š�Z�� �õ�î�9�� �}�(�� �Œ���•�‰�}�v�����v�š�•�� �•�Z���Œ�]�v�P�� �š�Z�]�•��
sentiment. 

�x When asked how many outages are reasonable to expect per year, 64% of respondents felt that 1-2 
outages would be reasonable. 

�x A pre-registered text message was the preferred method (69%) for receiving information about power 
outages. 

�x Respondents tended to view 30% lines charges as being more fair than their overall electricity bill. 

�x Overall, a strong majority (73%) of respondents supported keeping lines charge prices the same, with 
the same likelihood of power outages.  This result is further support for pricing being fair; along with a 
balance being struck between price and service provision. 

�x Overall, less than 10% of respondents across all groups thought that power was not restored within a 
reasonable timeframe. Rural respondents were most likely to think that power was not restored within 
a reasonable timeframe (9%), and urban respondents least likely (2%). 

One of the comparable questions was whether people were prepared to pay more for increased reliability and 
only 4% indicated they were willing, which compares with 10% in 2017 (it should be noted that this response 
has varied considerably through the years, but never exceeded 10%). 

Managing Conflicting Stakeholder Interests 
As a co-operative company, the vast majority of consumers are in fact shareholders (more than 99%), and they 
���]�Œ�����š�o�Ç�����o�����š�������^�Z���Œ���Z�}�o�����Œ�•�[�����}�u�u�]�š�š�������Á�Z�}���]�v���š�µ�Œ�v�����‰�‰�}�]�v�š���š�Z�������]�Œ�����š�}�Œ�•�X�����t�Z���v���•�Z���Œ���Z�}�o�����Œ���À�]���Á�‰�}�]�v�š�•�����Œ����
requir�����U�� �š�Z���� �^�Z���Œ���Z�}�o�����Œ�•�[�� ���}�u�u�]�š�š������ �‰�Œ�}�À�]�����•�� �š�Z���� ���(�(�����šive voice for consumers/shareholders.  Regular 
���}�v�•�µ�o�š���š�]�}�v���}�����µ�Œ�•�������š�Á�����v���š�Z�������}���Œ�������v�����š�Z�����^�Z���Œ���Z�}�o�����Œ�•�[�����}�u�u�]�š�š�������Á�Z���Œ�������v�Ç���]�•�•�µ���•���š�Z���š�����}�v�����Œ�v�����]�š�Z���Œ��
party are discussed.  Examples of the type of discussion that occur are: 

�x the cost implications of various network performance improvements (price/quality trade-off) 

�x the conflict of the differing scale of urban versus rural reliability/cost/capacity/aesthetic impact 

�x the balancing of asset management practices with potentially conflicting shareholder interests 

�x the path of proposed network development and the consumer price implications 

�x major projects that are proposed and the impact they will have on EA Networks and consumers 

�x the Statement of Corporate Intent which documents targeted financial and reliability performance 
�]�v���]�����•�� �]�v�š�}�� �š�Z���� �(�µ�š�µ�Œ���� �~�š�Z���� �^�Z���Œ���Z�}�o�����Œ�•�[�� ���}�u�u�]�š�š������ �Œ�������]�À���lscrutinise the Statement of Corporate 
Intent). 

�d�Z�����^�Z���Œ���Z�}�o�����Œ�•�[�����}�u�u�]�š�š�������‰�Œ�}�À�]�������������}�u�u���v�š���Œ�Ç���}�v���š�Z�����‰���Œ�(�}�Œ�u���v�������}�(��EA Networks for inclusion in the EA 
Networks Annual Report each year.  In short, it continues �š�}�����v���}�Œ�•���� �š�Z���� �P���v���Œ���o�����]�Œ�����š�]�}�v���}�(�� �š�Z���� ���}�u�‰���v�Ç�[�•��
performance.  The company have taken this endorsement as concluding an appropriate method of reconciling 
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stakeholder/shareholder interests and asset management practices. 

Perhaps the most potential for tension tends to exist between company owners and customers.  The co-
operative by its nature self-manages this to an extent, �P�]�À���v���š�Z���š���������E���š�Á�}�Œ�l�•�[���}�Á�v���Œ�•�����Œ�������o�•�}���������E���š�Á�}�Œ�l�•�[��

customers (generally).  As such, if one group is favoured over the other, ultimately the same person benefits.  
The balance is between consumer service levels and shareholder financial return �t both benefitting the same 
person.  Between the Shareholders�[ Committee and the Board of Directors, the interests of these two groups 
are considered and managed appropriately.  

�t�Z���v�����v���}���À�]�}�µ�•�����}�v�(�o�]���š�������š�Á�����v���•�]�P�v�]�(�]�����v�š���•�š���l���Z�}�o�����Œ�•�[���]�v�š���Œ���•�š�•�����Œ�]�•���•�U���š�Z�����š�����Z�v�]�����o�����v����strategic elements 
are separated.  The technical options are conceptualised, and approximate costs prepared along with the pros 
and cons for each option.  These are presented to the Board for consideration alongside the strategic 
ramifications of the technical options that exist to address the conflict.  Once in the realm of socio-strategic 
evaluation, the process of reconciling the technical and social aspects is left to the Board and Shareholder�•�[ 
Committee to reach a consensus.  The decision is then passed back to management for implementation. 

In conjunction with the abovementioned forms of consultation, EA Networks is always available to liaise with 
the Energy Retailers to determine the expectations of their customers and quantify these in terms of desirable 
reliability indices as well as other relevant system or process improvements. 

The EA Networks control centre accepts calls from consumers (but does not actively encourage them) and this 
inadvertently forms another useful avenue for consumer research.  Although the consumer is generally 
contacting EA Networks to report a power outage, the consumer�[s attitude is almost always courteous and 
understanding.  There are relatively few instances of angry callers, ���v�����Á�Z���Œ�������‰�‰�Œ�}�‰�Œ�]���š�����š�Z���������o�o���Œ�[�•�����}�v�����Œ�v�•��
are documented and passed on to the relevant staff member.  Field staff also pass on any constructive comments 
from consumers to the relevant staff members. 
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When requested, large users of electricity are contacted to ascertain their satisfaction with current service 
levels.  The Commercial Division of EA Networks undertake this consultation.  When service issues are raised, a 
range of alternative solutions are prepared to encourage the consumer to consider the service/cost trade-off.   
Typically, this has resulted in relatively minor changes to the status quo. 

 

3.3 Strategic and Corporate Goals 
EA Networks is committed to an open and neutral policy of operation.  Its prime responsibilities are to manage 
the distribution system reliably, efficiently, economically, and to meet its users' needs in providing quality 
electricity supply services.  EA Networks operates to meet those needs effectively and efficiently, recognising its 
position as Mid-Canterbury's dominant provider of electricity distribution services.  Minimisation of operational 
costs is sought through the introduction of distribution automation as appropriate and the strict management 
of all projects to set standards of safety, performance, budget, and timing. 

The present condition (and by implication reliability) of any distribution line is largely a factor of its age and the 
environmental aggression of the locations it traverses.  Maintenance is becoming largely proactive rather than 
the historical reactive approach. 

One aim of the Asset Management Plan is to normalise the age profile of the system as much as possible by 
maintaining the average age of the network at approximately half of the weighted service life of the assets.  At 
the same time, the condition of all lines will be carefully monitored to make sure that the integrity and reliability 
of the network is not unduly compromised. 

Network performance indices, such as measured by SAIFI and SAIDI (among other performance indices), are key 
parameters in determining whether sufficient maintenance expenditure is being provided to sustain a 
satisfactory level of network reliability. 

The underground conversion programme is primarily driven by the condition of urban overhead lines and the 
need to either convert them to underground cable or rebuild them overhead.  It must be noted however that 
additional considerations were involved in the Board decision to allocate these funds.  One of the significant 
influences was (and still is) the desire to provide fairness in the degree of investment provided in rural versus 
urban areas.  The many millions of dollars spent in developing the rural network to accommodate irrigation 
demand are being counterbalanced by the allocation of additional discretionary funds for urban development 
for additional safety, reliability, capacity, security, and environmental appeal.  The outcome of this strategy 
continues to be satisfied consumers/stakeholders in both the rural and urban areas. 

 

3.4 Network Service Levels 
The overall level of system reliability can be measured in many ways that are combinations of the number of 
interruptions, the length of interruptions, the frequency of interruptions, the number of consumers affected by 
the interruptions, the total number of consumers, and the total length of lines.  These parameters are used to 
disclose a range of performance measures which are used for comparison with other, similar, companies. 

The following published parameters are used to measure ������ �E���š�Á�}�Œ�l�•�[ performance in comparison to other 
Power Companies (see Appendix A for explicit definitions):  

Consumer Service Levels: 

System Average Interruption Duration Index  

SAIDI            = 
 Sum of (number of interrupted consumers x interruption duration) 

Total number of connected consumers 
 
 
System Average Interruption Frequency Index 

SAIFI            = 
Sum of (number of interrupted consumers) 

Total number of connected consumers 
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The above indices reflect a measure of continuity of supply and supply restoration time to individual consumers.  
While SAIDI largely depends on restoration time, SAIFI is a measure of outages �t which depend on the planning, 
design, and condition of assets.  While it is possible to control these indices to an extent, it is not always feasible 
or practical to do so.  As examples, extreme weather conditions and vehicle vs. pole collisions can significantly 
influence these parameters. 

Asset/Financial Performance Levels: 

 
Faults per 

1000�l�u 
 = 100 x Sum of faults at a particular voltage and line type 
 Sum of (length of particular voltage and line type) in 0�l�u 

  
Fault 

Restoration 
 = Maximum time taken to restore power to the EA Networks 
 network after an unplanned interruption. 

 

Electricity (Information Disclosure) Regulations are designed to ensure that Network Line Companies provide an 
appropriate level of reliability and security of supply to their consumers. 

3.4.1 Target Level of Service 
While ultimately it is consumers' requirements and financial commitments that drive work, possibly altering 
system reliability, the Asset Management Plan is based upon meeting or exceeding a set of predetermined 
targets. 

It should be noted that the statistics used to measure performance against these targets could vary significantly 
from year to year due to the random occurrence of a single major outage, seriously weighting the overall 
statistic.  Further analysis by EA Networks will seek to identify trends in underlying system reliability so that 
appropriate management responses can be taken. 

 

2021-22 Reliability Forecast : Target 

Index Unplanned   Planned   Total 

SAIDI (min) 110 120 230 

SAIFI (p.a.) 1.25 0.40 1.65 

CAIDI (min) 96.0 275 139 

Faults/1000�l�u   10 

Note: These non-normalised targets were set in February 2021. 

 

The targets are set by: 

�x examining the historical performance of EA Networks,  

�x aligning planned outage performance with the level of work planned on the overhead network, 

�x evaluating historical performance when compared with all lines companies, separately with similar lines 
companies, and then defining a position close to the desired performance relative to the other 
companies, 

�x taking account of consumer feedback from surveys and shareholder/consumer representatives, 

Customer Average Interruption Duration Index 

CAIDI            = 
Sum of (number of interrupted consumers x interruption duration) 

Sum of (number of interrupted consumers) 
 

Total Interruptions    =                            Sum of (number of interruptions) 
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�x ensuring the target dictated by industry comparisons is both desirable and ultimately achievable, 

�x recognising the improvements made to the network infrastructure and the positive impact that will 
have on system performance. 

EA Networks justify setting targets in this 
manner because it not only ensures that 
consumer/shareholder preferences are 
accommodated, but any movement in 
performance by the whole industry will 
cause a shift in emphasis for EA 
Networks.  Performing above or below 
the normal bounds of the group of peer 
companies highlights areas where, as a 
minimum, an explanation is required 
and, in the worst case, significant 
alteration to asset management or 
operational methodology is necessary.  

History has shown that the performance 
targets quantified are less ambitious than 
previously.  Once the targets are being 
consistently achieved, they will be 
reviewed to ensure they continue to 
match stakeholder expectations.  This 
review may result in changed targets 
which will be published in applicable 
documents.  This review is likely to 
establish a more rigorous methodology 
to quantitatively set and review future 
targets.  

While significant amounts of capital are 
being spent on development, it does not 
necessarily follow that dramatically 
higher levels of reliability will occur.  In 
fact, at times through the 110�l�s to 220�l�s 
conversion process, security is 
temporarily lowered as previous tie 
points must remain as an open point 
because of the voltage difference.  In the 
long term, security will increase for most 
consumers and EA Networks are 
confident this will have a positive effect 
on reliability (all new assets are designed 
to meet security standards while a range 
of existing ones do not meet them).  
There has however been no effort made 
to mathematically quantify the likely 
increase in reliability in this plan.  Future 
plans may attempt to provide analysis of 
this data thereby influencing targets. 

The unplanned SAIDI & SAIFI targets have 
been based on the average of the years 
ending 2016 to 2020.   The planned SAIDI 
and SAIFI have been calculated using 
long-term averages with a variable 

component based upon the amount of overhead line work planned in that year.  These values form the two 
components of the overall SAIDI and SAIFI targets.  This approach ensures that achievable targets are set while 
still challenging the asset manager to make the best planned and unplanned historical performances coincide as 
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often as possible.  A return to live line work that was suspended during 2016 and 2017 has permitted a lowering 
of the planned outage frequency and system duration (SAIDI) closer to levels seen in 2011-15. 

The targets are reviewed annually by management, the Board, and the �^�Z���Œ���Z�}�o�����Œ�•�[�����}�u�u�]�š�š������to ensure that 
they are relevant and reflect consumer feedback accurately.  These targets assume severe weather events 
(admittedly undefined) are excluded from the averages. 

The Hexagon Geographic Information System (G/Technology) that EA Networks use, can trace the network to 
determine which connections are without power for any open/close combination of switches and fuses.  The 
OSI advanced distribution management system can also do this.  The results of these analyses are fed into the 
Faults system (to be supplanted by the OSI system) that records each outage against individual connections.  
This system can then be interrogated to establish performance over any time scale at each connection. 

EA Networks have additional detailed targets.  The following tables provide some of these. 

 

Faults per 1000�l�u: Target 

Year �ò�ò0�l�s���˜���ï�ï�l�s���>�]�v���• �í�í�l�s���˜���î�î0�l�s���>�]�v���• All Lines 

2021-22    3       11.5    10 

2023 �t 2026    3       11.5    10 

2027 �t 2031 < 3 < 11 < 10 

 

Number of Interruptions: Target 

Year Unplanned   Planned   Total 

2021-22    230    270    500 

2023 �t 2026    230    270    500 

2027 �t 2031 < 230 < 270 < 500 

 

The number of interruptions is an absolute value that varies with both unplanned activity (fault) as well as 
planned activity (construction or maintenance).  The marked increase in planned outage numbers in 2017 and 
2018 was caused by a suspension in live line working which also impacted the 2018-19 year.  EA Networks has 
now returned to live-line working for specific high-impact work which would otherwise have significant impacts 
on the targets. The criteria for live line use is now more stringent and this will mean higher ongoing level of 
planned outages than seen historically.  The 2020 year saw lower levels of planned outages as the risk of a breach 
became apparent.  During the last quarter of the 2020 year, most planned work was suspended. 
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The number of interruptions is probably the simplest measure of reliability available, as zero interruptions means 
SAIDI and SAIFI would also be zero. 

Network Performance Target Comparisons 
The performance achieved by the EA Networks network is acceptable within its peer network line companies.  
Although EA Networks can improve its performance, the medium-term target for the critical indices is to be 
better than the median performance of all New Zealand power companies and in the top third amongst its 
predominantly rural peers (measured by percentage of urban network and percentage of underground cable). 

�d�Z�����(�}�o�o�}�Á�]�v�P���š�����o�������}�u�‰���Œ���•���������E���š�Á�}�Œ�l�•�[���î�ì�í9 performance targets with the industry performance as a whole 
and then peer companies.  The Industry Average is the average value for all disclosing distribution lines 
companies.  The rural average is the average value for those companies that have: 

a) underground peers (16 EDBs) have between 17% and 30% of Total Circuit Length for Supply as 
underground.  EA Networks have 23.4% underground supply network. 

b) between 1% and 12% of their overhead network in urban areas.  EA Networks have 3.8% of their 
overhead network in urban areas.  These have been termed urban peers (10 EDBs) and all except one 
are also underground peers. 

The predominantly rural group of 17 peer companies supply 37% of the total consumers in New Zealand using 
57% of the total lines in New Zealand that have 41% of the total distribution network value.  The % of average is 
an indication of EA Networks target level (lower is better, and better than average is less than 100%). 

Comparing EA Networks 2021 targets with the actual industry performance (disclosed in March 2020), it is 
apparent ������ �E���š�Á�}�Œ�l�•�[�� �Œ���o�]�����]�o�]�š�Ç���š���Œ�P���š�•�� ���Œ����appreciably better than the average performance of both peers 
and all other companies.  If the targets can be achieved regularly it will reflect in a newly revised target the 
following year.  This will probably reflect in a lowering of the average score percentage when compared to the 
industry average.  This will provide useful feedback to the stakeholders allowing them to consider how much 
reliability is sufficient or even what the added cost of reliability well above the industry norm may be and 
whether they wish to pay that cost in the future. 

There continues to be reasonable amounts of planned development and maintenance work.  Planned SAIDI and 
SAIFI is one of the few outage reasons that EA Networks has direct control over.  If stakeholders indicate that 
the duration or frequency of planned outages are above tolerable levels, then EA Networks could use less 
efficient but lower outage duration approaches to doing planned work.  These approaches could include:  

�x employing additional contractors or staff to get much more done during any given outage or shortening 
the outage, 

�x using live line working techniques to do some work that is currently done de-energised, 

Comparison of Target Performance Indices: 2020 & 2021 

 
EA Networks 
2022 Target 

2013-20 
Industry 
Average 

% of 
Industry 
Average 

2013-20 
Rural Peers 

Average 

% of Rural 
Peer 

Average 

SAIDI                Total (mins) 230 289 80% 332 69% 

 120 Planned 
110 Unplanned 

    

SAIFI     Total (interruptions) 1.65 2.48 65% 2.79 57% 

 0.40 Planned 
1.25 Unplanned 

    

Faults/1000�l�u             Total 10.0 14.12*  71% 12.66 79% 

                  * This value is calculated by summating all faults from 2013-2020 (1151463) multiplying by 100 and dividing by 8 years then dividing  

 by the sum of all Total Circuit Length (non-LV) from 2020 (1021203 0�l�u). 
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�x more widespread use of generators to supply load that would otherwise be interrupted, 

�x building new lines on routes not occupied by the existing lines (for example the other side of the road), 

�x converting more of its rural network to underground. 

Although all these approaches are possible, 
there must be demonstrable advantages to 
employing them.  Several of the approaches 
have been used �t not always for lower outage 
duration during construction, but that has 
become a side benefit. 

It must be remembered that the industry-
wide All average values above, include all of 
the urban network data which are not 
considered to be ty�‰�]�����o���}�(���������E���š�Á�}�Œ�l�•�[���‰�����Œ��
companies.  Another aspect of the EA 
Networks network is that one Transpower 
substation serves the entire EA Networks 
area.  This is uncommon for the size of 
network load EA Networks carry.  One of the 
consequences is that EA Networks takes the 
risk of fault on the additional length of 
subtransmission lines and the energy losses 
that are borne by Transpower in most other 
line company networks. 

Historically, EA Networks has undertaken a lot 
of planned development work and this is 
reflected in traditionally high planned CAIDI 
and SAIDI values.  This will change as 660�l�s line 
development work decreases, although 110�l�s 
to 220�l�s conversion work still has an impact. 

EA Networks averaged 7.65 planned 
interruptions per 1000�l�u of lines in 2019-20 
compared to an average of 11.81 for the 
industry (65% of the industry average).  This is 
a decrease for both EA Networks and the 
industry generally.  Much of this decrease has 
been caused by the further return of live line 
working after its suspension in 2016.  It is 
anticipated that this planned outage rate will 
vary in proportion to the level of overhead line 
development work and line maintenance.  
Line development is largely dictated by on-
going load growth. 

Internal reporting and targeting of 
performance indices are more detailed than 
those discussed here.  EA Networks 
management report performance against 
these to the Board each month and they take 
an active interest in not only the nature of the 
targets but also how they are influenced by a 
variety of factors. 

There are other financial and technical indices 
published as part of the disclosure process, 

but these can be very misleading without a great deal of technical analysis using background information about 
�������Z�����}�u�‰���v�Ç�[�•���o�}�������š�Ç�‰���•�U���o�}�����š�]�}�vs, profiles, and seasonality.  In future plans, more detailed cross-company 
comparisons may be attempted if significant asset management benefit is seen by using these indices. 
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As part of its on-going commitment to improve system performance, the Company is in the process of 
implementing an advanced distribution management system (ADMS).  This system has the potential to reduce 
response times significantly.  Future plans will detail when and how these new features facilitate these 
improvements. 

As part of this effort to improve its service performance, EA Networks has started to implement an analytical 
approach to identify various network trends.  Several initiatives will be possible now that the ADMS system has 
been implemented.  Granular analysis is possible at ICP level upwards.  Feeder performance comparisons will be 
included as part of a regular reliability analysis. 

Distributor Agreement 
As of 1 April 2021, EA Networks use the Electricity Autho�Œ�]�š�Ç�[�•��Default Distributor Agreement with energy 
retailers.  This outlines a number of connection service standards that EA Networks undertake to meet. 

Service guarantees to consumers include: 

�x To provide written notice 4 business days in advance of planned maintenance interruptions. 

�x To electrically connect a new connection to the network within 5 working days, provided all necessary 
equipment is in place and a certificate of compliance and record of inspection is completed. 

�x To advise requirements for new connections within 5 working days and connect on agreed day provided 
all requirements are met. 

�x To disconnect or reconnect for safety at an agreed time, or within 8 business hours for urban addresses 
and 12 business hours for rural addresses from request �t subject to safety approvals. 

�x To respond with findings to a complaint of power quality within 25 working days of notification. 

�x For each network connection point, to limit the annual quantity of unplanned outages and the delay to 
restoring power supply after an unplanned outage to: 

   
Location Unplanned Outage Service Standard 

 Outage Duration Annual Outage Count 

Urban <3 hours �G14 

Rural <6 hours �G110 

Remote <24 hours �G120 

3.4.2 Forecast Level of Service 
The targets set in the previous section indicate the level of service that EA Networks would expect to deliver in 
a year when the impact of external influences is at about average and planned work is at a normal level.  Meeting 
these target levels of service would be considered a good, although not extraordinary, year.   

A normal year will have external influences impact on the level of service EA Networks delivers and it is 50% 
probable that the target will be exceeded.   

In order to provide a realistic expectation of future performance, a set of forecast performance indices have 
been calculated based upon historical fault performance and future network expenditure (see table below). 

The unplanned SAIDI and SAIFI reflect the average actual performance over the last five years.  The planned 
SAIDI and SAIFI are simple estimates based upon the most recent actual performance (2016-20), known planned 
work, and with the return to live-line working factored in. 
Over recent years, EA Networks has had a program of installing additional remote controllable switching points 
within the Network.  Considerable effort has been expended to enable the remote-control of these devices.  
While some devices are installed specifically to improve network segmentation, most are installed as part of 
other works �t most commonly an overhead line requiring rebuilding (either overhead or by underground cable).  
As a result of this approach, devices tend to be scattered around the network rather than concentrated in 
specific areas.  While each device helps to improve reliability, large improvements are not seen until the 
population reaches a critical mass or a specific area is completed.  EA Networks are hopeful of a general 
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improvement in reliability due to the increase in switching points.  The population is on the cusp of being 
extensive enough to see wholesale improvements, particularly with remote-control and indication available.  
 

Future Performance Target/Forecast (non-normalised): 2022-31 

Indicator 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 
Default Quality 

Path Limit 

SAIDI Planned (mins) 120 120 120 120 120 <120 <120 <120 <120 <120 275 1 2 

SAIFI Planned (#/yr) 0.40 0.40 0.40 0.40 0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.98 1 2 

SAIDI Unplanned (mins) 110 110 110 110 110 <110 <110 <110 <110 <110 92 1 

SAIFI Unplanned (#/yr) 1.25 1.25 1.25 1.25 1.25 <1.25 <1.25 <1.25 <1.25 <1.25 1.28 1 

SAIDI Total (mins) 230 230 230 230 230 <230 <230 <230 <230 <230  

SAIFI Total (#/yr) 1.65 1.65 1.65 1.65 1.65 <1.65 <1.65 <1.65 <1.65 <1.65  

Faults/1000�l�u 10 10 10 10 10 <10 <10 <10 <10 <10 - 

1 These are the Commerce Commission Default Quality Path (DQP) limits.  These limits are normalised and remove a proportion 
of aberrant fault events.  The performance targets are non-normalised and include all events. 
2 These are 5-year cumulative limits averaged over each of 5 years. 

It has already been noted that a lot of the Quality of Supply expenditure in this plan will increase security of 
supply for relatively rare but very consequential events.  If none of these events have occurred in recent years 
or occur in the disclosure year, then the future impact on the level of service of this expenditure may not be 
particularly measurable/visible.  Having said that, it is expected that the increases in security will have 
considerable advantages to the consumer in service level improvements, but those improvements are difficult 
to directly quantify. 

For many years, EA Networks experienced load growth well above the national average load growth.  This has 
�Œ���•�µ�o�š�������]�v���Œ���‰�]�������Æ�‰���v�•�]�}�v���}�(���š�Z�����v���š�Á�}�Œ�l�[�•���o�}����-serving capability.  In meeting this huge load growth, it has 
often not been possible to fully complete the finer details of the job.  For example, fuses are uprated to gas 
switches or reclosers and this new equipment has remote-control capabilities.  Unfortunately, time and the 
pressure of other load growth requirements meant that effort could not be devoted to completing the remote-
control aspect.  As load growth tails off, time and resources are becoming available to complete these projects 
with high returns in reliability and safety. 

Similarly, load growth has bought about the requirement to convert parts of the network from 110�l�s to 220�l�s 
operation.  Again, time and resource constraints mean that only the practical minimum is converted to meet the 
increased load at that time.  This has resulted in what was once a highly meshed network having open points 
introduced because of the different voltages.  With the reduced new connection growth currently being 
experienced, EA Networks are now in a position where resources can be allocated to go back and rectify the 
reduced security introduced by the former load growth requirements.  As this work is not directly caused by 
load growth, it is classified as a reliability improvement.  In reality, it is only returning security to previous levels. 

In a similar vein, EA Networks has a policy of converting urban overhead lines to underground when they fall 
due for condition-based replacement (the Urban Underground Conversion Programme).  This work is classified 
as Asset Replacement, however, at times it is appropriate to go further than the absolute minimum, e.g. convert 
a further section of line so the underground area become contiguous or extend it further to remove the risk 
from a significant tree plantation.  These extensions are classified as Reliability Improvement when often they 
are Asset Replacements done in advance of the actual need. 

There are many types of faults that are almost impossible to prevent without disproportionate cost �t particularly 
in rural areas.  Trees falling through overhead lines is one; as the tree regulations do not permit obligatory tree 
control beyond a set radius of the line.  A tall tree can fall from across the road (well outside the trim radius) and 
cause considerable damage to any overhead line.  The only way to avoid this risk is to build outside the road 
corridor (easements and associated cost and access difficulties) or underground conversion of the line (cost).  
EA Networks are currently talking to tree owners where an overhead line is within the fall distance of their tree.  
EA Networks ���Œ�������v���}�µ�Œ���P�]�v�P���š�Z���•�����š�Œ�������}�Á�v���Œ�•���š�}�����}�v�•�]�����Œ���š�Z�����Œ���u�]�(�]�����š�]�}�v�•���]�(���š�Z���]�Œ���š�Œ�����������u���P���•���������E���š�Á�}�Œ�l�•�[��
line and encouraging them to take appropriate action. 
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3.4.3 Significant Recent Events 
It is considered worthwhile to document any recent events that have had a significant impact on network 
performance and asset management strategies.  The following events are ones that have caused sufficient 
impact as to cause (or potential to cause) network performance to exceed targeted values. 

December 2019 Lightning Event 
In December 2019, a significant lightning event took place that caused many small-scale outages.  This had a 
significant SAIDI impact for the month (22 minutes compared to about 6-10 minutes for an average month).  The 
event was the longest and most intense lighting in living memory and lasted about 12 hours continuously.  Large 
lightning events are rare in Mid-Canterbury and there is a low benefit/cost ratio in attempting to make the 
network more lightning resistant. 

December 2019 Rangitata River Flood 
Around the same time as the lightning storm, torrential rain in the 
headwaters of the Rangitata River caused an extremely flood event.  
The two 110�l�s crossings of the river were washed away (having 
stood for around 40 years) and Transpower also had at least one 
tower washed away and significant damage to eight others. 

Generators were introduced to supply the network beyond the 
failed 110�l�s crossings.  The total SAIDI cost is in the order of 10 
minutes.  Repair of one of the crossings was achieved within weeks 
while the second much longer crossing was considerably more 
challenging. The second crossing was eventually reinstated in May 
2020 after several engineering challenges and the COVID-19 lockdown difficulties. 

Now that the network is fully restored, options for increasing the resilience of the affected network are being 
examined. 

January 2021 Wind Event 
In January 2021, a moderately strong wind blew through the Ashburton District and this caused a poplar tree to 
fall over a roadway and contact the 66kV line on the other side of the road.  The line is one of two supplying 
Northtown substation and, under normal circumstances, this would have caused the line to trip and the other 
line feeding Northtown to supply the load.  Unfortunately, a setting error in a line relay at Northtown triggered 
the Northtown 66kV bus to trip and this caused about 51000 consumers to lose supply.  The SAIDI impact was 
low as it only took about 10 minutes to restore supply, but the SAIFI impact was 0.254 (non-normalised) and this 
represents about 20% of the annual maximum limit.  The event is still being fully investigated and it is anticipated 
several remedial processes will be put in place to prevent any recurrence. 

 

3.5 Network Security Standards 

3.5.1 Introduction 
Electrical supply security can be generally defined as the ability of a portion of the electrical network to resist 
loss of supply to consumers.  EA Networks have adopted a security standard that is comparable to the Security 
of Supply in NZ Electricity Networks �t 2013 prepared by Electrical Engineers Association of New Zealand Inc.  It 
is ������ �E���š�Á�}�Œ�l�•�[ assessment that the comprehensive standards that have been adopted meet, and in some 
circumstances exceed, the above-mentioned standards. 

As previously discussed, security is normally defined in terms of n-a where n is the number of possible supplies 
for a particular consumer or group of consumers, and a is the number of these supplies whose loss can be 
tolerated while still keeping full capacity available.  If n is one, then the loss of one supply (a=1) means no supply.  
If n is two, the loss of one supply (a=1) will mean at least 50% of the total capacity is still available, and if the 
load is less than 50% of the total supply capacity it can be said to have n-1 security.  If the load is more than 50% 

 Click picture for link to article. 
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of the total supply capacity, then only a portion of the load has n-1 security (some load will be turned off).   For 
example, Ashburton zone substation has a nominal total supply capacity of 400�D�s�� (two1�Æ110/200�D�s�� 
transformers), allowing for loss of one transformer means this substation has a firm capacity of 200�D�s��.  For all 
practical purposes, this substation is considered a 200�D�s�� substation, so following the loss of any one item 
(transformer, incoming line etc) to be at n-1, then a full 200�D�s�� of load can be supplied.  Where additional 
switched capacity is available, the firm capacity can be considered as the overload capacity of the smallest 
transformer or line (if there is more than one) for the duration of switching excess load to other substations.  
This overload capacity can easily be 20% for typical switching times (240�D�s�� for a 200�D�s�� transformer). 

Very secure loads can be configured to have n-2 security, which means two supplies can fail and the supply 
capacity can still be greater than the load.  EA Networks have no consumers with any assurance of n-2 security.  
The more secure a system is, the more reliable it tends to be. 

Another term that requires definition is the firm capacity available to a consumer.  The firm capacity is the total 
supply capacity with the largest of any possible supplies out of service.  Firm capacity can be either no-break or 
break/switched.  No-break would infer that two supplies are operating in parallel and no loss of supply is 
experienced when one supply fails.  Break/switched firm capacity is when the supply fails, and the alternative 
unit/supply must be switched into service to restore the supply.  For the purposes of this plan, no-break firm 
capacity is generally only used when referring to parallel zone substation transformers and firm capacity without 
a qualifier will be the alternative supply capacity available after switching. 

Environmental security has two aspects: (1) the effect of the environment on the electricity network and (2) the 
effect of the electricity network on the environment.  Both are considered under the environmental security 
standards. 

The resilience of the network is typically increased with additional security.  Some projects are driven solely by 
the need to improve resilience and do not result in any additional security of supply but do ensure the system 
components can more adequately resist failure or recover from it. 

3.5.2 General 
When the EA Networks network is maintained or upgraded, the electrical configuration of the network can 
change.  This rearrangement could lead to individual connections or groups of connections having a different 
level of security of supply.  An example of this is with the continuing conversion of the distribution network from 
110�l�s to 220�l�s.  This work was initially triggered by increasing loads.  As parts of the network have been converted, 
the lack of 11 to 22 0�l�s conversion on the boundaries of the converted area lead to a temporary reduction in 
security until further parts of the network are converted. 

The security level of any one connection will not permanently decrease over time.  The only exception to this is 
at dedicated, high voltage, single user connection points, where security can be varied by agreement.  For the 
purposes of this guideline, the term permanent means any period greater than 24 months. 

The term critical load describes load that would be severely disadvantaged by an outage of more than about 90 
minutes.  Examples of critical load would include diabetics, hospitals, milking machines on dairy farms, 
retirement homes, lighting at night, refrigerated food storage, processing plants, etc.  Non-critical load would 
include all air-conditioning, pumped irrigation, some types of industrial load (where they have discretion), 
commercial heating, and all water heating etc.  For the purposes of this standard, critical load will be taken as 
50% of the peak through/busbar load unless more authoritative information is available. 

A significant proportion of the EA Networks network meets the adopted security standards.  Proposals to 
improve the remaining portions are included in Section 5 �t Planning Our Network.  The dynamic nature of the 
subtransmission and distribution network in recent years (caused by significant development) has made 
thorough analysis of the areas that do not meet the security standards difficult.  Engineering staff have been 
diverted to load-driven development rather than assessment tasks.  All development will ultimately improve 
security levels.  Additional effort will be required to identify non-compliant portions of the network and these 
results will appear in future plans as they are completed. 

3.5.3 Transpower Grid Exit Points 
The main on-going requirement for Grid Exit Points (GXPs) will be that the firm transformer, or alternative feed 
capacity, will match or exceed the any-time GXP maximum demand.  This criterion will mean that the failure of 
any single item of Transpower plant will not lead to on-going loss of supply under any conditions.  Depending 
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upon the Transpower failure, restoration of all load by switching within the EA Networks will occur within 90 
minutes. 

3.5.4 Main Subtransmission Ring Systems 
Sufficient redundancy shall be designed into the subtransmission system to ensure no on-going loss of supply 
should certain credible contingency events arise.  The following criteria define these contingencies:  

�x All load must be restored within 90 minutes of any single circuit becoming unavailable. 

�x For a single point failure affecting 2 circuits, critical load must be restored within 90 minutes and all load 
within the designated Connection Service Standard target time limit. 

�x No single point failure will affect more than two circuits. 

Subtransmission system design shall allow for maintenance (including major component replacement e.g. 
transformers, circuit-breakers, poles, and conductors) to be carried out at appropriate times, without the above 
criteria being violated to any significant degree or for any significant length of time.  

The precise level of redundancy built into specific parts of the subtransmission system depends on the likelihood 
of contingency events occurring, the costs of reinforcement, and the desired level of resilience.  Each situation 
shall be treated on its merits and subject to financial/engineering analysis. 

3.5.5 Radial Subtransmission 
The radial subtransmission system comprises those parts of the network that act as spur supply systems for 
specific sites or connections.   Currently these spurs include: 

�x Methven 330�lV Zone Substation (unloaded), Montalto Hydro Power Station, and Montalto33 Zone 
Substation, 

�x Mt Somers Zone Substation (n-1 subtransmission security in the plan), 

�x Highbank Power Station and Pumps (by agreement), 

�x Dorie Zone Substation, 

�x Mt Hutt Zone Substation. 

These sites have a single circuit supply (some in common with adjacent substations) and any failure will result in 
the need for a back-up supply via the 110�l�s and/or 220�l�s distribution system.  The restoration of all load, after 
any one failure, must occur within the designated Connection Service Standard target time limit (unless agreed 
otherwise with the connected consumer e.g. Highbank, Mt Hutt, Seafield). 

3.5.6 Zone Substations 
�d�Z�����Ì�}�v�����•�µ���•�š���š�]�}�v�[�•���(�µ�v���š�]�}�v���]�•���š�}���‰�Œ�}�À�]�������š�Œ���v�•�(�}�Œ�uation from the subtransmission voltage to the distribution 
voltage.  In performing this function, it is a critical element in the path from the GXP to connection.  If it fails, the 
consequences are seen over a wide area and there are relatively few parallel paths to provide back-up supply.  
To minimise the risk at these substations, the following criteria have been developed: 

�x The capacity of any subtransmission or distribution busbar within a zone substation will not limit the 
operation of the network for credible network configurations. 

�x Except for bus-coupling devices, all zone substation switchgear can be worked on with only one other 
circuit element (i.e. electrically adjacent transformer, line etc) out of service. 

�x All zone substations normally supplying less than 21000 connections shall permit restoration of critical 
load within 90 minutes and the balance within 72 hours under all credible n-1 contingencies. 

�x All zone substations normally supplying greater than 21000 connections shall have a no-break supply for 
all load under all credible n-1 contingencies. 

�x Zone substations dedicated to an individual connection will have a security level negotiated with the 
electricity user supplied using that connection. 

�x All zone substations must be able to deliver nominal secondary voltage for n-1 scenarios whilst 
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delivering supply (except for Highbank, Mt Hutt, Seafield). 

�x The distribution voltage substation bus must be able to be used as a through/linking bus when the 
transformation is out of service. 

In lieu of a second transformer at many of the high seasonal load, low consumer count, rural substations, a 
second spare 66/220�l�s transformer has been purchased (CRW) that can be relocated at any time to replace a 
failed unit.  This unit also provides cover for a second failure while a faulty unit is either replaced or repaired.  
These types of repairs can take up to 12 months and a new transformer will typically require 9-12 months for 
delivery from order placement. 

The resilience of zone substations is of critical importance and significant effort has been undertaken to ensure 
as many known risks as possible have been considered and factored in during design. 

3.5.7 220�l�s and 110�l�s Distribution System 
The overhead line distribution system is typically less reliable than the subtransmission system.  There is 
significantly more length of distribution line, it is lower to the ground, and there are significant numbers of 
privately owned distribution lines connected to the same system (which are outside �������E���š�Á�}�Œ�l�•�[ direct control 
for maintenance and tree control purposes).  Rural underground cables offer a higher level of reliability, but they 
are still subject to reliability issues arising from being supplied via overhead lines or overhead lines being supplied 
from the cables.  The urban underground reticulation has a much higher reliability than the rural overhead lines.  
The urban network is also heavily interconnected which typically allows faster restoration times. 

EA Networks�[ policy of requiring all new connections (under 33kV) to the network to be by way of underground 
cable is helping to improve the reliability of the rural distribution system.  Many consumers who now see the 
reliability and safety gains of having their on-property lines underground are voluntarily converting existing 
overhead lines to underground cable. 

The only performance requirement for the distribution system is that the restoration of all load, after any one 
failure, must occur within the designated Connection Service Standard target time limit. 

3.5.8 Low Voltage System 
The only performance requirement for the low voltage system is that the restoration of all load, after any one 
failure, must occur within the designated Connection Service Standard target time limit. 

3.5.9 Protection 
The systems that detect and isolate either faulty equipment or external interference with electrical equipment 
have a large influence on the outcome of any incident.  The systems that detect and isolate electrical plant when 
undesirable electrical situations arise is generically known as Protection.  Protection systems generally measures 
AC currents and voltages to determine when an undesirable situation has arisen. 

As a policy, new or rebuilt nodes on the subtransmission network will have protection systems that are in line 
with modern standard practice. 

Protection systems for the EA Networks network will be designed to: 

�x detect faults between phases or between phases and earth, 

�x allow plant to carry rated maximum load without disconnection, 

�x disconnect faulty plant from the system with minimum damage,  

�x disconnect faults quickly enough to avoid system instability, 

�x minimise the likelihood of personal injury or property damage, 

�x minimise supply interruptions, 

�x detect abnormal operating conditions which could result in plant damage, 

�x disconnect only the plant item affected, 

�x prevent damage due to through faults,  
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�x operate with a level of reliability that can be economically justified, 

�x operate with a level of sensitivity that will not result in tripping of circuit-breakers at normal load levels. 

Abnormal Conditions 

For zone substation transformers the protection will be set to detect conditions that may lead to significant 
overheating and possible failure of equipment.  Overload protection will be provided for subtransmission circuits 
only where potential system configuration could lead to sustained overload conditions. 

Selectivity 

The protection will be set so that when all protective relays and circuit-breakers are functioning as designed, the 
protection system will clear only the faulted equipment from the system. 

If a circuit-breaker fails to operate correctly, it is desirable that the remaining equipment operates selectively. 

Fault Clearance Time 

Clearance times will be: 

�x limited so that damage at the point of fault is reduced to that economically justified by the increasing 
protection expenditure, 

�x such that the short time rating of equipment is not exceeded, 

�x short enough to ensure that system stability is maintained for all foreseeable fault conditions, where 
the fault is cleared by the main protection.  It is desirable that this time is also short enough even when 
the fault is cleared by backup protection. 

Risk to People 

The protection system will always comply with the Electrical Supply Regulations.  Particular attention will be paid 
to providing fast and reliable protection in urban areas. 

Protection Reliability 

Protection systems will be designed to have a high degree of reliability because of the extreme consequences 
of failure to operate. 

Protection Security 

Protection systems will be designed with a form of backup protection should the primary protection fail for some 
reason.  This backup protection will be in line with industry standards. 

3.5.10 Reliability by Design 
To ensure some emphasis is placed on minimising the extent of any one outage, the target maximum number 
of connections on any one continuous section of network (no isolation within the section) has been defined.  
This provides guidelines limiting the number of consumers who have an extended outage while a fault is repaired 
(reducing SAIDI).  In addition, the maximum number of consumers on a distribution feeder limits the impact of 
a feeder circuit breaker tripping on a fault (reducing SAIFI). 

These design parameters ensure that the network can be restored as quickly as possible after a fault with as few 
consumers left without supply as possible.  It also provides a degree of determinism about how many consumers 
should be affected by any on-going outage for the duration of a repair.  This determinism does assume that the 
network can provide adequate back-feed capacity at every location on every feeder at all times of the year.  This 
is not currently possible.  Provided the repair does not exceed the Connection Service Standard target time limit, 
the performance standards have still been met. 

The table below identifies the current guidelines for design. 

These parameters also drive useful increases in resilience as the number of connections on a failed section of 
network will directly influence the impact of a significant event if it causes that section of network to fail.  The 
resilience of neighbouring sections is therefore increased with the ability to isolate the failure and restore supply. 
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3.6  Network Power Quality Standards 
The principal aspects of quality are voltage variation and control, and the voltage waveform.  Ideally, it is EA 
�E���š�Á�}�Œ�l�•�[ intention to supply a pure sinusoidal voltage to all consumers and for consumers to take a pure 
sinusoidal current from the network. 

EA Networks is judged by the quality of electricity delivered to consumers.  There are some aspects of power 
quality that are outside the control of EA Networks.  It is not the responsibility of EA Networks to condition the 
supply voltage waveform it receives from generators either directly or via Transpower.  Transpower are 
contracted to supply an appropriate level of power quality performance at the GXPs. 

The network is designed to remain within the normal tolerance voltage ranges for the forecast loading conditions 
considered.  For the various credible contingency situations identified and studied for security purposes, the 
voltage should not go beyond the voltage range prescribed by the regulations. 

3.6.1 Steady State Voltage 
Programmes and projects are typically justified on the basis of the following benefits from improved voltage 
level or controls: 

�x the ability to meet any legal or contractual requirements with respect to voltage standards, 

�x specific consumer requirements which the consumer is willing to pay for, 

�x improvements in circuit capacity and the consequential deferment of capital expenditure. 

Most consumers are connected to the system at LV (230 or 400 volts) and EA Networks undertakes to control 
this within a range of ± 6% as per legal requirements. 

For 110�l�s and higher voltage consumers, the design voltage range is from 96% to 103% of rated voltage. 

In recent years, the number of voltage complaints have consistently reduced.  This can be attributed to much 
better harmonic distortion controls and the extent of 11-220�l�s conversion improving voltage regulation.  When 
a complaint does occur, it is investigated rapidly and typically resolved either by confirming: 

�x there is no problem, 

�x the problem is within the consumers wiring, 

Target Number of Consumers per Electrical Asset 

 Design Maximum 

 Urban Rural Urban Rural 

Radial Subtransmission 11500 11500 21000 21000 

Zone Substation 11000 11000   21000*    21000*  

Distribution Feeder 200 200 250 250 

Distribution Segment 45 45 50 50 

Distribution Substation 45 5 60 5 

LV Feeder 20 4 25 4 

LV Segment 10 3 15 3 

Design �t Maximum number of consumers connected to asset when asset is designed. 

Maximum �t Maximum number of consumers connected to asset during steady state operation.  

Once exceeded, redesign/reconfiguration required to reduce to design level. 

*  For single transformer zone substations.  Once zone substation consumer count exceeds the 

maximum limit, a second transformer is required. 
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�x the problem is with EA Networks and the necessary adjustment or other work is completed. 

There are currently no unresolved voltage issues on the network under normal operating conditions. 

3.6.2 Transient Voltage Disturbances 
EA Networks design to limit transient voltage disturbances in accordance with the AS/NZS 61000.3.5 (LV) and 
61000.3.7 (MV) standards.  Motor starting is controlled according to The Electric Supply Engineers' Institute of 
New Zealand Inc. Committee Report on Motor Starting Currents for AC Motors �t February 1982. 

3.6.3 Harmonic Voltage and Current Distortion 
Harmonics are non-sinusoidal currents or 
voltages produced by nonlinear loads.  
Nonlinear loads such as Variable Speed Drives 
(VSD), switch mode power supplies (SMPS), 
electronic ballasts for fluorescent lamps, and 
welders inject harmonic currents into the 
power distribution network.  These harmonic 
currents couple with the system impedances 
creating voltage distortion at various points on 
the network.  As a result, equipment such as 
computers, digital clocks, transformers, motors, 
cables, capacitors, and electronic controls 
connected to the same point, can suddenly 
malfunction, or even fail completely �t beyond 
economic repair.  

As harmonics are produced by the end users, it is important that these harmonics are controlled at the end user 
connection.  This is considered good practice, as by controlling the emission levels of individual sources of 
harmonics, the flow of harmonics into the network is restricted at the point of common coupling (PCC) with 
other consumers.  This will, in turn, limit widespread effects of harmonics in the entire network. 

EA Networks endeavours to ensure that the quality of voltage in the network is always maintained at an 
acceptable level.  In recent times, EA Networks has observed network voltage problems that are associated with 
harmonics.  EA Networks acted and took all the necessary measures to minimize the widespread effects of 
harmonic pollution.  The end result has enabled EA Networks to provide better voltage quality to all consumers.   

EA Networks have implemented measures to control harmonic currents (and therefore voltages) in the network.  
The network standard that has been implemented requires all new rural loads to meet current distortion limits 
(typically 8% maximum).  It is expected that the network design practices, equipment procurement for the 
network, and customer connection standards �Á�]�o�o�����}�v�š�]�v�µ�����š�}���u�����š���š�Z�����Œ���‹�µ�]�Œ���u���v�š�•���}�(���������E���š�Á�}�Œ�l�•�[���Z���Œ�u�}�v�]����
standard by limiting harmonic voltages at consumer connection points. 

There are about 11600 irrigation connections to the network, and they constitute most of the summer peak load.  
About one quarter of these loads are active harmonic producing loads.  This assessment is based upon a full 
survey completed during 2013-14.  EA Networks realised that it is not easy to track the exact number of variable 
�•�‰�����������Œ�]�À���•�����������µ�•�����š�Z�������}�v�•�µ�u���Œ�[�•�����‹�µ�]�‰�u���v�š�������v�����Z���v�P�����}�À���Œ���š�]�u�������v�������v�Ç���v���Á�����‹�µ�]�‰�u���v�š�[�•�����Z���Œ�����š���Œ�]�•�š�]���•��
are not necessarily provided or available to EA Networks.  The number of variable speed drives increased steadily 
between 2000 and 2015 and some more may be connected in future.  The per substation irrigation load shown 
in Section 4.2.3 provides an illustration of the potential scale of distorting irrigation loads on each substation. 

A scheme to subsidise the mitigation of harmonic distorting equipment was introduced (April 2014).  Under this 
scheme the cost of a filter or other form of mitigation wa�•���Z�����À�]�o�Ç���•�µ���•�]���]�•�������(�}�Œ���š�Z�����(�]�Œ�•�š���Ç�����Œ���}�(���š�Z�����•���Z���u���[�•��
operation and this rolled back to no subsidy over the subsequent two years.  Owing to the economic downturn 
in the rural area a differential tariff that was to operate from April 2016 was delayed.  Some discretion may be 
exercised with the loads that have not been corrected by October 2018.  Without compelling reasons, these 
distorting loads will be disconnected for non-compliance.  The zone substation power quality monitoring devices 
have shown a worthwhile reduction in peak harmonic distortion since 2014-15 summer (see chart above) during 
which, an all-time peak demand was experienced.  This programme will continue until all rural pump loads 
comply (only a handful remain unfiltered).  Overall, the harmonic reduction scheme has been very successful. 

Sinusoidal  
 
Distorted  
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3.7 Safety 
Electricity is potentially dangerous.  All participants in the electricity industry have an obligation to ensure staff, 
contractors and the public are well informed of potential hazards and how to avoid them.  Industry participants 
also have an obligation to minimise the exposure of all people to hazards by designing to an appropriate safety 
level for the environment in which the electrical equipment is installed. 

In general terms, the safety standards are determined by relevant legislation and industry best practice on any 
particular issue. 

The commitment to education and training of all staff is a core obligation of �������E���š�Á�}�Œ�l�•�[ approach to safety.  
EA Networks are committed to having appropriately competent persons working on and operating the network.  
All work is carried out in accordance with nationally accepted regulations, guides, codes, and rules.  Records of 
worker competency levels are held on file with regular refresher training undertaken to maintain current 
competence.  EA Networks work closely with the industry training organisation (ESITO) to promote worker 
competency standards. 

The general public are kept informed of safety issues by regular radio and newspaper advertising of the hazards 
of all electrical equipment �t particularly overhead lines.   Safety presentations are regularly made to emergency 
services personnel to ensure safe behaviour of all people in emergency situations.  EA Networks are always 
available to educate on safety matters.  Extensive warning labelling of EA Networks equipment is undertaken 
where public access to kiosks, poles or other safety perimeters is possible.  All accidental line contacts are 
recorded, and informative letters sent out to those involved in the event. 

EA Networks are aware of increasing safety issues with privately owned lines.  Aging overhead lines are creating 
potential hazards by contacting trees, sagging lower than legal heights, and component failure.  A free condition 
assessment is offered to owners of HV service lines and this highlights any problems to them in writing.  The 
outcomes of this process is currently under review. 

EA Networks have a Public Safety Management System (PSMS) in place that covers all aspects of asset 
management including:  

�x management of risk, hazards, and change, 

Generally Accepted 5% Limit 
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�x equipment specification,  

�x procurement,  

�x network design,  

�x network construction,  

�x network operation, 

�x public awareness. 

 

3.8 Environmental  
Impact of Electricity Operations on the Environment 

EA Networks is committed to being environmentally responsible and strives to minimise the effects of its 
activities and actions on the environment.   

Statutory Obligations 

The electricity network has an influence on the environment.  To control this influence, certain statutes apply to 
EA Networks in its operation and maintenance of the distribution network.   

These include the Resource Management Act.  Section 9 of RMA relates to Restrictions on use of land - 

� (̂1) No person may use any land in a manner that contravenes a rule in a district plan or proposed district plan 
unless the activity is 

a) Expressly allowed by a resource consent granted by the territorial authority responsible for the plan; or 

b) An existing use allowed by section 10 (certain existing uses protected)�X�_ 

�������E���š�Á�}�Œ�l�•�[ Network currently crosses land governed by two different Territorial Authorities, each with their 
own District Plan and each slightly different in the rules governing the construction of new distribution lines.   

�������E���š�Á�}�Œ�l�•�[ protection of existing works is covered by Section 22 of the Electricity Act 1992 and the rights of 
entry in respect of these works are covered in Section 23 of the Act.  Prior to commencement of any construction 
or maintenance of works, EA Networks must give notice to other utility owners and the appropriate Territorial 
Authority of its intention to commence construction or maintenance on its works. 

������ �E���š�Á�}�Œ�l�•�[ Distribution Network generally runs along the roadside throughout the Mid-Canterbury plains 
area.  Mid-Canterbury is predominantly a farming area and historically the most cost-effective means of 
supplying these farms with electricity is via overhead power lines.  The installed cost of underground cable is 
now comparable in some circumstances.  In the future, for specific applications, EA Networks may be required 
to use alternative methods of construction to minimise the effects on the environment.  An example of this was 
the supply to Mt Hutt ski-field.  The impact on the environment would have been too great had an overhead line 
been constructed.  An underground cable was installed in that case.  District Plan rules require consultation with 
the Council when installing lines in areas of high scenic value and EA Networks consults and works with the 
District Councils when working in these areas.  This consultation may be required for tree trimming, agreement 
on line routes or just general distribution line upgrades. 

Other sections of the Resource Management Act also help shape �������E���š�Á�}�Œ�l�•�[ approach to network design and 
construction.  As an example, the urban underground conversion programme is a way EA Networks chooses to 
improve the urban environment with no assistance from external funding sources. 

There are two significant materials used in the electricity network that can have a negative environmental 
impact: insulating oil and SF6. 

Oil Containment 

It is policy to provide oil containment facilities at substations with oil filled equipment or storage facilities 
containing 11500 litres or more of insulating oil.  The standard design incorporates a bund wall around 
transformers with manually controlled storm-water drainage to a field drain or to the surface (where there is no 
risk of the discharge entering waterways). 

Oil spill kits are maintained at certain strategically placed zone substations and any discharge from the bund is 
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controlled by strict guidelines stipulating no contamination. 

If oil is spilled, all the contaminated earth is collected and disposed of at authorised disposal facilities. 

SF6 Gas 

SF6 is a major greenhouse gas and each kg of gas has a global warming potential over its lifetime equivalent to 
221800 kg of CO2.  A typical car will release about 41000 kg of CO2 in a year from its exhaust. 

As a major user of SF6 gas, EA Networks is a participant in a monitoring regime to ensure annual loss of gas is 
kept below 2%.  To date there has been no loss detected that is outside the measuring tolerances.  EA Networks 
have also registered with the New Zealand Emission Trading Scheme as a major user of SF6 (greater than 11000kg 
of SF6 in use and storage).   

Carbon Fooprint 

There is a sustainability plan in preparation and this is likely to provide additional guidance on reducing the 
carbon footprint of EA Networks.  Some deliberate actions already assist in this area such as reducing the 
electrical losses by using larger conductors and particularly increasing the operating voltage from 11kV to 22kV. 

 

Impact of the Environment on Electricity Operations 

A range of environmental phenomena have an influence on the security of the electricity network.  The following 
environmental factors are considered significant in electricity network performance and impact: 

Seismic 

EA Networks has taken expert advice on seismic design and a design standard has been prepared for structural 
design of foundations, supports, structures, and buildings.  The level of seismic resistance incorporated into the 
standard is at least 50% higher than the general building requirement. 

The standard has been reviewed because of the Canterbury earthquakes.  A revised standard based upon 
NZS1170 Part 5 methodologies and updated risk factors has resulted.  Typical seismic horizontal load coefficients 
in use are 1.0 �t 1.1g.  

Pollution 

Where harsh environmental conditions exist, such as saline pollution in coastal locations, appropriate provision 
is made in specifications for anti-corrosion protection of surfaces, and for insulation performance. 

Acoustic 

EA Networks currently requires certain equipment to meet international standards on noise levels, and in 
locations adjacent to urban areas will require plant to be installed to meet defined criteria at the site boundaries.  

Climate 

The summer peak of �������E���š�Á�}�Œ�l�•�[ network demand requires careful consideration of the specifications of major 
transformers and the sag and clearance design of network overhead lines.  Climate change may influence future 
specifications. 
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4 �K�h�Z���E���d�t�K�Z�< 

4.1 Service Area Characteristics 
The Mid-Canterbury area (see AMP cover) has a number of activities that in some way contribute to the demand 
on the EA Networks electrical network or influence the design and operation of the network. 

The activity that Mid-Canterbury is most known for is farming.  The patchwork quilt effect when flying over the 
district illustrates the various crop types that are growing, each crop having a distinctive shade of colour.  The 
variety of colours are reducing as more farms are converted to grow grass which feeds dairy cows.  The 
productivity of Mid-Canterbury dairy herds is amongst the highest in New Zealand.  To grow enough grass, 
thereby ensuring an economic level of milk production, it is essential to irrigate the grass.  This irrigation demand 
influences the design, capacity, and maximum demand of the EA Networks electricity network.  Irrigation occurs 
throughout the Plains area of Mid-Canterbury.  Currently, EA Networks have about 11600 irrigation connections.  
The dairy sheds associated with these farms also place a significant demand on the network.  Farmers are very 
keen to have high electrical reliability to these dairy sheds as a couple of missed milking cycles can cause the 
cows to dry off ���v�����š�Z�]�•�������v���Z���À�������������š���•�š�Œ�}�‰�Z�]�����]�u�‰�����š���}�v���š�Z�����(���Œ�u���Œ�[�•���]�v���}�u���X 

Another feature of the district is the meat and vegetable processing facilities.  There is one meat-works supplied 
by EA Networks as well as a vegetable processing factory (with the likelihood of another in the next year or so).  
These facilities either have dedicated electricity substations or a dedicated supply from a substation.  The key 
issues these consumers have are capacity and reliability. 

Mt Hutt ski-field is also located in the district and it has electric lifts and snow-making facilities.  The location of 
the field means that the electricity supply is both electrically and environmentally challenging.  The supply to the 
ski-field requires dedicated power lines from Methven to a substation above the Rakaia Gorge.  From the 
substation, a pair of 110kV underground cables wend their way up a steep slope across the main ridgeline and 
descend into the My Hutt basin.  This route was the only one that was acceptable to the Department of 
Conservation and overhead lines were not acceptable from an environmental perspective or from a viewpoint 
of serviceability.  In winter, the route can be covered by several metres of snow and winds on the ridges regularly 
exceed 1600km/h.  This is no place for an overhead line. 

The main settlement in the District is Ashburton township and it holds about 201000 people.  Smaller towns of 
Methven (11900 people) and Rakaia (11500 people) are also significant in terms of electricity consumer count.  

Section Contents�x  
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The district has a total population of about 351000 
people. 

In the early 20th century, the Government decided to 
build an irrigation canal that takes water from the 
Rangitata River and transports it across the Canterbury 
Plains as far as the Rakaia River.  This canal is called the 
Rangitata Diversion Race (RDR).  During summer, the 
RDR is used as an irrigation water canal and several 
downstream irrigation schemes are supplied from it.  
These schemes distribute water onto farms using 
various sizes of irrigation races.  In recent times, some 
of these races have been converted to piped schemes 
which eliminates evaporative and ground losses as well 

as providing gravity pressurised water to the farm gate.  To reduce the risk during dry periods, many farmers on 
open race schemes have constructed large storage ponds on their farms.  The farmer may then take their full 
allocation of water at any time it is available, and any water not required at that moment is stored for later use.  
The farmer can pump the water from the pond at any rate they choose. 

One of the uses for the RDR is power generation.  There are two hydro generators on the RDR, one at Montalto 
Hydro and another at Highbank.  The Montalto Hydro generator provides variable output all year round while 
Highbank can only generate if most irrigation schemes are not taking water (during autumn, winter, and early 
spring). 

There are several other small hydro generators in the district at Cleardale (Rakaia Gorge), Barrhill, and on an 

Location of Electric Irrigation  
Pumps in Mid-Canterbury 

Methven 

Ashburton 

Rakaia 
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irrigation canal at Ealing. 

The electrical demand 
needed to irrigate a 
hectare of land at a rate of 
0.6 litres/second/hectare 
(the generally accepted 
rate) varies depending on 
the source of water and 
irrigator type.  A modern 
centre pivot irrigator 
supplied with water from a 
surface pond will require 
about 0.550kW/hectare.  
So, a 9000m radius centre 
pivot will require a pump 
of approximately 1400kW 
to drive it.  If the water 
comes from a deep well, 
the pump must also 
overcome the additional 
gravity head of the well.  If 
the same 9000m centre 
pivot is supplied with 
water from a 1200m deep 
well, another 0.710kW/hectare must be added.  This would mean the installation would need a 3200kW electric 
pump to drive it.  This type of load places considerable demand on a rural electricity network.  The average size 
of EA Networks�[ irrigation connections is 860kW. 

The Highbank Hydro Power Station has been equipped with an array of six 1.50�D�t pumps that allow it to take 
water from the Rakaia River and pump it up the power station penstock (a height of about 1000m) into the RDR.  
The water is then available for irrigators to use.  This scheme is generally referred to as the BCI scheme 
(www.bciwater.co.nz).  This load is typically coincident with the summer peak demand (dry years cause low 
diversity of irrigation demand).  There is an understanding in place that should a 660�l�s subtransmission circuit 
be unavailable because of a fault, the supply to these pumps will not be available (i.e. the Highbank pump load 
is interruptible).  This is a condition negotiated before the load was initially supplied. 

The following table depicts the major loads supplied by EA Networks. 

 

Significant Load Typical Energy 
(MWh) 

Peak Load 
(0�l�t) 

Demand 
Season 

Meatworks #1 301000 61000 All Year 

Ex -Meatworks (Refrigeration only) 31000 900 All Year 

Vegetable Processor 261000 41600 All Year 

Plastic Goods Manufacturer 41900 11600 All Year 

Ski-field 21200 21500 Winter 

BCI Irrigation Scheme 51800 81000 Summer 

Irrigation (District-wide) 2201000+ (Typical Year) 1431000 Summer 

Other Load 2501000+ (Typical Year) 651000 All Year 

TOTAL 6001000+ (Typical Year) 1811000  
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More than 50% of the energy transported by EA Networks is delivered to 8% of the connected consumers.  The 
peak demand (which occurs in summer) is almost entirely determined by the amount of rainfall, which in turn 
influences the amount of irrigation that takes place.  The winter peak demand is approximately 40% of the 
summer peak and is largely determined by the harshness of the winter and low temperatures driving residential 
heating.  The winter load is concentrated in the townships, particularly Ashburton, and the urban underground 
network is designed with this in mind.  Mt Hutt ski-field is also peaking its electricity usage in winter and the 
early part of winter can see the snow-making systems working at full capacity, particularly overnight when it is 
colder.  The diverse types of loads do cause low asset utilisation when viewed by various system-wide metrics.  
The transformers and lines that supply irrigators are largely idle during winter and the urban transformer and 
lines are much less loaded during summer.  This means measures such as (GXP peak demand) / (total distribution 
transformer capacity) does not compare favourably to networks with year-round load types. 

The diagrams in section 4.2.3 show the seasonal variation in load between rural/urban zone substations as well 
as the seasonal load/generation balance. 

4.2 Network Configuration 
This section describes the general arrangement of each major section of the EA Networks electricity network.  

4.2.1 GXP and Generation 
EA Networks take supply from the national grid company (Transpower) at a site approximately 70�l�u south-east 
of Ashburton township.  The Transpower Ashburton Substation (known as Ashburton220 or ASB �t since EA 
Networks also have an Ashburton substation) supplies EA Networks with 660�l�s subtransmission voltage. This 
supply point is also known as a Grid Exit Point (GXP).  The following diagram illustrates the configuration of the 
Transpower ASB substation. 

I
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The orange lines represent 2200�l�s (the national grid transmission voltage).  The blue lines are 660�l�s.  The capacity 
of each transformer is shown above.  The 660�l�s GXP has a peak load below the combined rating of T8 (the 
smallest of the three 220/660�l�s transformers) and one other of T9 or T10.  T9 was commissioned during 2013.  
This configuration ensures 660�l�s loads up to 2200�D�s�� have n-1 security. 

  

The 660�l�s GXP supplies all �}�(�� ������ �E���š�Á�}�Œ�l�•�[��consumers.  The load charts above illustrate the irrigation vs 
residential/commercial nature of the load on the GXP.  It is important to note the different vertical scales on the 
two charts.  In summer, the large irrigation base swamps the daily residential variation, while in winter the 
variation is clear to see (and significant generation is present) .  The daily load variation is very marked during 
morning and evening meal times with both heating and cooking loads being heavily used.  The chart below 
illustrates the seasonal and weekly load variation which can be clearly seen with significant dips at the weekends 
during winter.  It is at these times that water heating load control is used to ensure both the Transpower grid 
and EA Networks assets are not unnecessarily large capacity for a load that can be shifted a few hours without 
consumer impact. 

Irrigators do not tend to have a daily or weekly load variation.  Once the water is required, the irrigator is left to 
run for possibly weeks on end.  The irrigation is �‰�Œ�����}�u�]�v���v�š�o�Ç���µ�•�������]�v���š�Z�����•�µ�u�u���Œ�����o�š�Z�}�µ�P�Z�������(���Œ�u���Œ�[�•���P�Œ�}�Á�]�v�P��
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season can extend into April in some years.  Equally, a dry winter can cause early irrigation demand to occur in 
August or September, as happened in 2014.  A wet spell during December has reduced that demand for several 
weeks and even allowed some hydro generation.  The load on the 660�l�s GXP varies from a maximum of 1800MW 
in summer to a minimum of 250MW in winter.  

The Highbank Hydro Power Station 
is rated at about 280MW output.  It 
has a single turbine with a head of 
1040m.  The RDR race has a flow of 
310m³/s at peak times when no 
water is being used for other 
purposes.  There is no ability to 
store water in the RDR and 
Highbank is considered a run of the 
river station.  The output diagram 
for 2019-20 can be seen below and 
when irrigation demand begins in 
September and October, the water 
supply becomes less consistent and 
daily peak generation output can 

vary significantly.  Being a single turbine station with no water storage facilities, EA Networks cannot rely on 
Highbank operating at any particular point in time (see Jun-Aug below).  As such, EA Networks do not factor in 
Highbank output during supply security studies. 

Highbank also has pumps located at it to allow Rakaia River water to be pumped up into the RDR.  These pumps 
have been used significantly during 2019-20 and appear on the Highbank load graph as load of about 80MW.  So, 
the Highbank 660�l�s connection demand varies from -270MW during winter (generation) to +80MW during 
summer (pump load).  

There are three other embedded generators of note connected to the EA Networks network.   

Highbank Hydro Power and  
Pumping Station 

Generation 

Pump 

Montalto Hydro Power Station  
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Montalto Hydro is also located on the RDR, but its location offers year-round output.  Connected at 330�l�s, the 
generator is an induction machine which means it cannot provide any system support or provide emergency 
output during network faults.  Winter output is around 1.60MW while summer output is about 1.10MW. 

Cleardale is a 10MW generator in a valley 
adjacent to the Rakaia River gorge.  A 
high head low flow machine, it generally 
has year-round output.  The 110�l�s 
connection is relatively remote and its 
output is largely absorbed in the 
Methven area after being transformed 
up to 330�l�s.  The machine cannot 
provide emergency output (no islanding 
ability).  The additional expense to 
provide islanding ability was examined at 
the time of installation but could not be 
justified for the small variable output 
and local fault frequency/consequences.  Cleardale generation was out of service for part of 2020. 

In 2016, an additional hydro generator was connected to the EA Networks 220�l�s system near Barrhill.  The unit 
is owned by BCI Irrigation and rated at 
5200�l�t output.  This output is absorbed 
into a 220�l�s feeder from Lauriston zone 
substation.  The output of the generator 
is determined by �����/�[�•��irrigation 
customer demand for water.  The intake 
for the generator is some 6.70�l�u 
upstream of the generator site and a 
large diameter plastic pipe delivers the 
water to the generator with a 320m static 
head.  Just above the generator site is a 
bifurcation of the delivery pipe and 
gravity pressurised irrigation water is 
diverted as required for delivery onto 
the Canterbury Plains.  Flow into the 
irrigation system is controlled by the main valve on the generator.  The generator offers close to rated output 
for a significant portion of the year, but during peak irrigation demand in summer (when it would be of most use 
on the 220�l�s network), its output drops to zero. 

The very small hydro turbine at Ealing Pastures is located on an irrigation race and is normally used as a 
mechanical drive to a pump.  When there is excess mechanical power a 2000�l�t induction generator provides 
electrical power for on-farm needs and any excess is then exported onto the EA Networks system at 220�l�s.  The 
generator has virtually no impact on the network other than to periodically reduce the farm�[s demand during 
the irrigation season (although not reduce the capacity required to supply the peak demand). 

The geographic �o�}�����š�]�}�v���}�(���š�Z�����u���]�v���P���v���Œ���š�}�Œ�•�����•���Á���o�o�����•���d�Œ���v�•�‰�}�Á���Œ�[�•�����^�����•�µ���•�š���š�]�}�v�����Œ�����•�Z�}�Á�v���]�v��the diagram 
in section 4.2.2 and section 4.2.3. 

Distributed Generator 
Typical Energy  

(MWh) 
Capacity (kW) 

Highbank (HBK) 1151000 281000 
Montalto Hydro (MON) 101000 11650 

Cleardale 31400 11000 
Barrhill (Lavington) 21800 520 

Ealing Pastures 35 200 

Generator Out 
of Service 
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4.2.2  Subtransmission 
EA Networks use two voltages for subtransmission: 330�l�s and 660�l�s.  The 330�l�s network is limited to one distinct 

2020 EA Networks Subtransmission Network 
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zone (two until recently).   

The most heavily loaded 330�l�s network was directly connected to the 330�l�s GXP and supplied Ashburton, Fairton, 
and optionally, the ANZCO meat works (SFD).  This network was retired from service during 2019 after 
conversion of a zone substation to 660�l�s (ASH) and construction of a new zone substation at 660�l�s (FTN). 

The remaining section of 330�l�s network consists of two radial 330�l�s lines supplied from the Methven 66/330�l�s 
substation.  One is dedicated to the Mt Hutt 33/11 0�l�s substation, which supplies the Mt Hutt ski field and the 
Cleardale generator.  The other 330�l�s line supplies Methven 33/110�l�s substation (soon to be decommissioned), 
Mt Somers substation (as a back-up to the 66/220�l�s transformation), Montalto33 substation, and Montalto 
Hydro Power station.  These two 330�l�s lines are radial, so a fault anywhere along their length means loss of 
supply will occur. 

The 660�l�s subtransmission network is the core of the rural supply system for EA Networks.  The configuration of 
the 660�l�s network consists of two internally interconnected closed rings. 

The northern network supplies a number of 66/220�l�s substations as well as Methven 66/330�l�s & 66/110�l�s 
substation.  There is a three terminal 660�l�s line in this section of the network that supplies the Seafield66 (SFD) 
zone substation.  In the middle of summer, the northern network supplies more than 1000�D�s�� of load.   

The southern 660�l�s ring is also operated closed and has an internal 660�l�s line joining two substations.  This line 
offers additional security for faults in the first section of the ring leading away from the 660�l�s GXP.  A fault in any 
660�l�s line in the southern ring should not result in any outage for consumers.  A 660�l�s line between Elgin (EGN) 
and Ashburton 66/110�l�s substation (ASH) has recently been completed and includes about 20�l�u of 660�l�s 
underground cable.  This new circuit has increased the security of Ashburton township considerably. 

4.2.3 Zone Substations 
Zone substation loads and security are detailed numerically in section 6.7 as well as Appendix C.  The 
load/generation centres shift between the summer/winter seasons.  This shift requires the network to support 
high urban loads and high rural generation during winter.  During summer, the rural load increases dramatically, 
and generation disappears.  These two distinct load/generation configurations are not particularly conducive to 
efficient network utilisation, since energy is not being generated close to the available load.  Another factor with 
electric irrigation is the need to keep fault levels relatively high so that large motor starting (an intrinsically poor 
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power factor situation through predominantly 
reactive overhead lines) is less disturbing to other 
consumers.  Modern soft starters and variable 
speed drives have helped this aspect, but drives 
can introduce other potentially disturbing 
characteristics. Increased lengths of 22kV 
capacitive underground cable have also improved 
overall power factor.  Consequently, in winter, 
many rural feeders experience leading power 
factor. 

A typical 66/220�l�s zone substation will have two 
660�l�s lines supplying it.  Line differential and 
distance protection is installed on each line 
terminal circuit-breaker.  The tubular aluminium 
660�l�s bus is supported by steel stands and has high 
impedance bus zone protection installed.  An 
ONAN/ODAF 10/200�D�s�� 66/220�l�s transformer 
with a +5/-15% tap-changer is installed with an 
accompanying 220�l�s �ð�ì�O�� �E���Z (neutral earthing 
resistor).  A numeric transformer differential relay 
protects the transformer.  An indoor 220�l�s 5-way 
switchboard (one incomer and four feeders) is 
installed with numeric protection relays.  The 220�l�s 
feeders leave the substation in 250 amp rated 
underground cables that are terminated outside 
the substation on suitable poles.  Large urban substations will have multiple 660�l�s bus-sections, bus-section 
circuit-breakers, multiple 66/110�l�s transformers, an 110�l�s NER, and multiple 110�l�s switchboards with at least 
one bus section circuit-breaker in each board. 

The preceding load maps represent existing zone substation maximum demands themed by colour and circle 
diameter.  The larger and redder the circle, the larger the load is.  The blue circles represent embedded 
generators.  Highbank at 280�D�t is by far the largest of the four and currently only runs during winter due to 
irrigation demands on its water supply (Rangitata Diversion Race) during summer.  

Connection by Zone Substation 
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The three charts above and below show the irrigation load by zone substation as well as the connection count 
per substation.  Examination clearly shows the large disparity between the two measures.  50% of the 
connections that EA Networks supply are on two substations (Ashburton and Northtown).  The irrigation load 
that these two substations serve is about 3.3% of the total (and dropping, as 11 to 220�l�s conversion proceeds). 

A more detailed description of the assets at each zone substation is included in section 6.7. 

4.2.4 Distribution System 
The distribution system is the most obvious and visible part of the electricity network.  It is on the side of many 
roads and, when it is overhead, the poles and wires are immediately evident.  It is also the most numerous, asset 
intensive, and fault prone portion of the electricity network.   

Medium Voltage 
EA Networks operates two medium voltage distribution voltages.  

The 110�l�s network is the system which has been used since around 1960 in Mid-Canterbury.  It has served EA 
Networks well and it will remain as the dominant voltage for distribution in Ashburton and Methven townships. 
The extensive 110�l�s underground cable network in both townships means that it is not economically viable (or 
currently technically necessary) to convert it to 220�l�s.   

The 220�l�s network voltage has been in use since about 1997.  Each year since then, some portion of the heavily 
loaded 110�l�s rural network has been converted to 220�l�s.  220�l�s �Z���•�� �������}�u���� ������ �E���š�Á�}�Œ�l�•�[�� �Œ�µ�Œ���o�� ���]�•�š�Œ�]���µ�š�]�}�v��
voltage of choice.  The dramatic increases in irrigation load during the early part of this century could not have 
been accommodated on the pre-existing 110�l�s network or even a heavily upgraded 110�l�s network.   

It is fortunate that the small rural townships had not been heavily converted from overhead lines to underground 
cables.  This has allowed townships such as Hinds, Rakaia, and Chertsey to be supplied directly from the 
surrounding 220�l�s distribution network.  Other townships such as Mayfield and Mt Somers have also been 
converted to underground distribution and all these cables are operating at 220�l�s. 

A typical rural 220�l�s feeder will have about 175 connections on it.  The feeder will leave a zone substation indoor 
circuit-breaker in a short length of underground cable and connect to the overhead line on a nearby pole.  The 
main feeder line will then radiate away from the substation for an average of about 10-150�l�u.  At  the end it 
generally encounters an adjacent feeder (typically fed from another zone substation) with an open switch 
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between them.  At various points along the feeder there may be spur lines protected by reclosers, ring main 
units, or sectionalisers.  These devices prevent the main feeder circuit-breaker from tripping for faults on these 
spur lines, thereby keeping supply on to most consumers during such faults.  There will typically be several points 
along the feeder where it can be interconnected with adjacent feeders.  These normally open switches are either 
disconnectors, SF6 gas switches, or ring main units.  Remote control of these switches can speed restoration 
significantly.  Fault indicators will be located at some junctions where multiple lines branch off the main feeder 
line.  These indicators will show if a fault current has passed it recently.  If an indicator is triggered, the fault is 
beyond that point.  Ring main units are being used at points in the rural network where there are many lines 
that require switching (at least three, normally four).  220�l�s feeders can have peak loads up to 70�D�s�� although 
typically they are around 40�D�s��.  The length of a rural feeder is constrained by voltage drop along its length.  It 
is very rare that a thermal limit is reached as conductors must be sized for voltage drop, and this typically results 
in larger conductors than would otherwise be thermally required to supply the load. 

A typical urban 110�l�s feeder is completely underground and currently has about 450 connections on it.  At every 
distribution substation on the feeder a ring main unit will be installed that allows isolation of the cables 
connected to it, as well as the transformer supplied from it.  This allows ready isolation of a faulted item, 
speeding restoration as well as permitting planned outages of assets without supply interruption.  Fault 
indicators are used at regular intervals along a feeder to permit prompt identification of a faulty cable or 
transformer (which will normally cause a feeder circuit-breaker tripping).  The opportunity for interconnection 
with other feeders is far greater in an urban area simply because of proximity/density.  It would not be 
uncommon to have four or five points that permit at least partial back-feeding of an urban 110�l�s feeder.  The 
reach of an urban 110�l�s feeder is normally constrained by cable thermal considerations.  The rating of a buried 
cable is thermally limited and prudent sizing is required to ensure adequate capacity for future demand without 
over-specification.  An underground feeder may radiate up to 40�l�u long (cable route) and typically has a peak 
load of around 30�D�s��.  This limit ensures a 4.50�D�s�� capacity feeder can provide back-feed support to adjacent 
feeders in case of a fault. 

The degree of underground cable usage is very dependent on the voltage.  The urban 110�l�s areas adopt intensive 
use of underground cable.  Methven township is completely underground at both 110�l�s and LV levels.  The only 
poles in Methven are street lighting poles (supplied from underground cables).  Ashburton township is by circuit 
length approximately 90% underground cable at 110�l�s and at LV is 94% underground cable.  Overall, the 110�l�s 
network is 32.2% underground, and the LV network is 87.7% underground. 

At 220�l�s, the penetration of underground cable is much less.  9.8% of the 220�l�s network is underground. 

The distribution network (220�l�s, 110kV, and LV) is 26.8% underground by circuit length. 

Distribution Substation 
A distribution substation is a facility in the network that 
accommodates equipment that switches and 
transforms medium voltage (MV �t 220�l�s and 110�l�s) to 
low voltage (LV �t 230-400 volts).  There are a range of 
styles of distribution substations.  

A pole-mounted substation is a relatively simple 
assembly of assets.  The key component is the 
transformer which is hung from a short crossarm using 
galvanised steel brackets that are supplied with the 
transformer.  These brackets are secured to the 
crossarm for both seismic security and restraint should 
a vehicle contact the pole.  The transformer has a set of 
MV drop-out fuses mounted above it (generally on a 
separate crossarm) that provide the transformer with 
fault protection as well as the ability to isolate the transformer should it be required for maintenance or 
replacement.  A set of LV fuses are installed on the transformer hanger arm which ensure any fault in the 
connected LV network does not cause the MV fuses to operate and also provides some overload protection to 
the transformer. 

Several types of ground-mounted distribution substations are in use.  The simplest ones consist of an off-the-
shelf microsub or minisub.  These are a ground-mounted transformer with two cabinets directly attached to the 
body of the transformer.  One cabinet has the MV bushing wells in it and can have one or two cables per phase 
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connected (two cables allows a connection to another transformer).  The second cabinet houses the LV bushings 
and can accommodate several LV cables and a number of LV fuse-disconnectors.  This style of substation is used 
when small (<1500�l�sA) supplies are needed and there is no need for multiple high-capacity LV circuits.  They are 
commonly used on rural properties for houses, sheds, small dairy sheds, etc particularly when they are fed from 
a nearby overhead line.  Some of the larger microsubs have two MV bushing wells per phase (bridged internally) 
that allow two cables to be connected.  This permits simple disconnection of one set of screened elbow 
terminations to occur when the need arises.  The microsub and minisub both use precast concrete foundations. 

The next level of sophistication comes with a pad-mounted transformer and either one or two separate small 
steel kiosks.  This arrangement provides the ability to house a MV ring main unit in one kiosk and a multi-way LV 
switchboard in the other kiosk.  These substations can be large (up to 110000�l�sA) and are used in 
commercial/industrial applications where an exposed transformer is less conspicuous.  The concrete 
foundations for these units are also precast to one of two standard designs (depending on transformer rating).  
These substations can be integrated into an interconnected urban/industrial/commercial LV network. 

The final variant of the distribution substation is a large single kiosk design (below; 110�l�s left and 220�l�s right).  
The kiosk is either fibreglass (110�l�s) or steel (220�l�s) and houses a transformer (up to 5000�l�sA), a MV ring main 
unit (up to 51�Æ1110�l�s or 31�Æ1220�l�s circuits), a LV switchboard (up to 71�Æ1630 amp rated circuits plus 31x1601amp 
streetlighting/auxiliary circuits), and any ancillary equipment such as streetlighting ripple relays and maximum 
demand indicators.  These substations are the standard style used for residential areas and integrate fully into 
the MV and LV networks. 

An urban distribution substation can supply up to 100 residential connections on multiple LV feeders.   

Low Voltage 
The low voltage distribution network is largely located in the urban areas.  Rural LV is typically short overhead 
lines or underground cables from a pole mounted distribution substation to the property boundary (EA Networks 
ownership typically ends at the boundary). 

The urban LV network is either a small amount of older 
overhead lines located in the townships or predominantly 
underground located in the townships.  Overhead LV is 
smaller in capacity and has virtually no interconnection 
(via switches) with adjacent overhead LV network fed 
from other distribution substations.  The reason for the 
low level of interconnection is twofold:  
(a) the small LV conductor capacity means it is typically 
incapable of providing adequate back-feeds and  
(b) the pole-mounted distribution substations are 
typically much smaller, further apart, and cannot provide 
the extra capacity for back-feeding.  The urban 
underground LV network is much higher capacity and has 
a great deal of interconnectivity.  This allows the shifting of segments of the LV network from feeder to feeder 
and substation to substation during either planned or fault work.  The switching of these segments (between 
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substations) takes place at distribution boxes housing compact LV switchgear (see image above right).  The style 
of switchgear in use allows live (dis)connection of cables, installation of new ways, and even interconnection of 
two adjacent cables without using the bus.  This very flexible system provides opportunities to accommodate 
unusual operating conditions.  The distribution boxes are standardised designs that use a common 
backplane/bus that permits addition/removal of plug-in switching devices as required. 

4.2.5 Secondary Assets 
There are a range of EA Networks assets that are ancillary to the structural or high current/voltage functionality 
of electricity distribution.  These include the following: 

Protection Relays 

The protection relay assets at EA Networks vary from a few older solid-state devices through to many modern 
microprocessor-based units.  The standard approach is to use a limited range of standardised devices so that 
existing designs can be readily reused, and staff do not have to retain familiarity with too many different devices.  
Although this may not be the lowest initial cost, it provides the most economical lifetime cost.  At 
subtransmission voltages, every protection scheme incorporates a local device that will provide back-up in the 
event of failure or non-detection of a fault.  This ensures that the minimum amount of equipment is removed 
from service during a relay fault.  At distribution voltages, the zone substation transformer protection provides 
back-up to the feeder protection.  Beyond the feeder circuit-breakers exist a range of reclosers, ring main units, 
and sectionalisers that do not have local back-up, but rely on the feeder protection relay to detect the fault if 
they do not.  This leads to larger loss of supply, but the fault is still cleared safely. 

Section 4.12 provides some additional information about the protection relays at EA Networks. 

Ripple Injection Systems 

EA Networks operate a 283 Hz decabit ripple injection system.  The injection plant is all solid state.  There are 
three injection plants, two of which are actively used.  The 110�l�s plant at Ashburton 660�l�s substation (ASH) 
provides signal injection in conjunction with the 330�l�s plant ���š�� �d�Œ���v�•�‰�}�Á���Œ�[�•�� ���•�Z���µ�Œ�š�}�v�î�î�ì�� �•�µ���•�š���š�]�}�v�� �~���^���•.  
The 330�l�s plant utilises a 33/660�l�s step-up transformer in the adjacent Elgin substation.  These two plants work 
in synchronism, providing signal for the entire 660�l�s network.  In the event of a problem with the ASB plant, the 
ASH plant can provide some signal, but it is unlikely to provide complete system coverage during peak loading 
conditions.  The third (small) injection plant at Methven 330�l�s substation (MVN) has rarely provided some local 
cover in the event of a problem with the ASB plant, but it does not provide wide coverage.  The MVN plant will 
be fully decommissioned by 2022.  There are two projects in the plan to enhance load control. 

SCADA Systems 

The SCADA system is available at all of ������ �E���š�Á�}�Œ�l�•�[ zone substation sites.  The newer sites with numeric 
protection relays have all been integrated onto the SCADA system.  One of the smaller sites does not have full 
monitoring but does have remote control.  Section 6.14 provides additional information about the SCADA 
system. 

Telecommunication Systems 

EA Networks own a fibre-optic data network (as a separate commercial function) and extensive use is made of 
it for electricity network telecommunications.  A digital mobile radio (DMR) network has been implemented as 
the primary voice communication system for EA Networks.  DMR offers digital audio clarity and the ability to 
transparently transport small data packets such as GPS location, device control signals, or SMS messages.  
Another advantage of DMR is the ability to integrate multiple base stations to provide better coverage.  The 
seven base stations are interconnected using TCP/IP over the fibre network. 

Other uses of the large reliable bandwidth that fibre offers include the SCADA system and video monitoring of 
zone substation buildings and yards.  This allows not only intruder detection but also an additional layer of safety 
as the control centre can monitor staff while they are on site and response to any incidents can be immediate. 

A more comprehensive description of the telecommunications network is available in section 6.14. 

4.3 Asset Justification 
In order to justify the existence of the present EA Networks owned electricity network assets, one could look at 
it from first principles and prove by calculation that the class and size of each asset category is the minimum 
































































































































































































































































































































































































































































