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Executive Summary
This document details Horizon Energy Distribution Limited’s (Horizon Networks) plan to effectively
manage its network assets from 1 April 2022 to 31 March 2032. The document follows our 2021 Asset
Management Plan (AMP) and reflects the continued evolution of our asset management practices, the
challenges and opportunities we face and plans to address them.
This AMP is a working document and therefore represents the views and Horizon Networks plan as of the
date of the report. We will continue to optimise our practices and individual investment decisions
throughout the year, and any changes will be reflected in the following year’s AMP. As a result, we give
no assurances that any individual project will necessarily be implemented as described in this AMP.
This AMP includes the required information that must be disclosed to meet the regulatory requirements
contained in section 2.6.6 (1) of the Electricity Distribution Information Disclosure Determination 2012
(consolidated in 2015). These regulatory requirements are cross-referenced in Appendix A1 – EDB AMP
Information Disclosure Requirements Cross Reference List, and the disclosures have been provided in
Appendix A2 – Information Disclosure Schedules 11-15.

Significant Achievements During Financial Year 22 (2021-2022)
Horizon Networks has made significant progress towards Horizon Energy Group’s (HEG’s) vision of
becoming New Zealand’s most trusted multi-disciplined infrastructure services partner.
Our most significant achievement in the last Financial Year (FY) is the redevelopment of the AMP to
improve the clarity and readability of the document and keep up to date with our current asset
management strategies and practices including our progress on sustainability, climate change adaptation
and decarbonisation initiatives. This section outlines the achievements that we have made over the FY.
• Critical Infrastructure Climate Change Risk Assessment completed
• EV Charger usage PowerBI Reporting Tool developed
• Technical connection standard for inverter-based generations published

Enabling Decarbonisation and
Electrification, and Managing
Climate Change Impact

Enhancing Innovation

• LV Monitoring field trial initiated
• HV Fault Indicator field trial initiated

Enabling Network Growth

Managing Network
and Safety Risks

Aligning with Industry Best
Practices and Standards

Improving Operational
Efficiency

Improving Data Quality

• Opt-in Time-Of-Use (ToU) Pricing to support
customer choice made available

• Refresh of Network Development Report completed
• Otara Road Project completed
•
•
•
•
•
••

7km+ high risk conductor replaced
28 OH switches replaced
Asset condition/health inspection target achieved
Earth Bank (EB) Testing target achieved
New Asset Risk Lead Role
Migrated
Asset Risk Model
to DatabaseFramework
to enhance completed
network risks management
Asset Management
(AM) Competency

•
•
•
•

Published 13 Standards documents to align with current practices
Network model migration to new Network Analysis tool completed
EEA Resilience Gap Analysis completed
Established ENA NTR programme of works in AMP

• SCADA Outage Management System (OMS) development progressing
• Field mobility platform system improvements
• Development of Standard Unit Rates Completed

• LV Schematic Expansion Programme progressing
• ICP database management migration to enterprise system completed
• New Asset Intelligence Manager Role

Figure 1-1: Our Significant Achievement to Date
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Enabling Decarbonisation, Electrification, and Managing Climate Change Impact
The impacts of climate change can be both gradual (raising temperature and sea level), abrupt (increase
in the frequency and severity of events), both of which will cause disruptions to our network.
Climate Change Risk Assessment

During FY22, we have collaborated with the Bay of Plenty Lifeline Utilities Group (BOPLG) and Tonkin &
Taylor (T&T) on assessing the impact of climate change on lifeline utilities in the Bay of Plenty region. Our
contribution was used to inform the vulnerability and adaptability of the electricity infrastructure towards
climate change. The climate change risk assessment provides useful insights into the regional risk and the
high-risk assets on our network. The assessment provides valuable risk assessment information to us for
developing our climate change adaptation plan. This information will be absorbed by Horizon Network’s
asset risk and criticality model.
Enabling Decarbonisation and Net Zero Emission Future

We see ourselves as an enabler and catalyst in achieving New Zealand’s Net Zero Carbon target by 2050.
Enabling Electric Vehicles
As an electricity infrastructure provider, we have been working on providing Electric Vehicle (EV) charging
infrastructure and have installed five (5) EV chargers across the region since 2017. We are also working
with government and private entities to enable additional EV charging infrastructure required to meet
their zero-emission targets.
Recently, we have partnered with ChargeNet to incorporate our EV chargers onto ChargeNet’s nationwide
network, which further improves accessibility for EV travellers across the region. In FY22, we developed a
new reporting tool for our EV chargers that enables us to monitor and understand user behaviours, and
plan for the growth of EVs on our network.
Enabling DERs
The geographical location of our Network has become attractive to solar farm developers as we receive
some of the highest sunshine hours in New Zealand. We have received a record number of enquiries this
FY. We saw the need to develop a consistent process and standard for connecting future Distributed
Energy Resources (DERs). We have invested time and resources to ensure that solar developments are
supported and welcomed in the network and community. We have developed a new technical connection
standard, process and connection terms for large inverter-based distributed generations in FY22 to assist
with the current and future renewable generation connections. The new standard is available on our
website.
Enhancing Innovation
High Voltage (HV) & Low Voltage (LV) - Monitoring & Visibility

We view the increasing uptake of edge technologies, driven by the requirement to meet climate change
objectives has the potential to impact the operation of our Network. One of our concerns is the bidirectional power flow and Power Quality that can potentially impact the safety and operation of our LV
Network. Our LV Monitoring trial programme has made significant progress in FY22, where we have
trialled two (2) products for monitoring our LV Network at the transformer level.
In addition, we are also trialling an IoT-based High Voltage (HV) fault indicator. The fault indicator would
provide better visibility on fault locations, thus, improving our fault response. The trial devices have been
installed on one of our poor performing feeders that have the required communication coverage. We aim
to continue our trials into FY23 including integrating these devices into our Outage Management System
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(SCADA OMS). The outcome of these trials will inform our network-wide roll-out strategy in the following
years.
Cost Reflective Pricing

From 1 April 2022 onwards, we are changing our tariff to include opt-in Time-of-Use (ToU) pricing to better
reflect the cost and allow consumer choice. We will continually monitor and review the progress of the
new pricing structure in achieving our pricing objectives. We will continue to monitor the impact of the
new Transmission Pricing Methodology (TPM) on our community. We are aiming to provide a further
update on the TPM pricing impact in the next pricing round.
In Q3 FY22, we conducted a ToU pricing survey with customers and potential future changes to the pricing
strategy. The key indicators are as follows:
•
•
•

44% of respondents correctly identified their pricing plan.
43% of respondents reported that they were likely to consider moving to ToU.
27% of respondents are willing to offer demand management control with an incentive-based
pricing

In addition to that, residential customers are more likely to agree on ToU pricing changes than commercial
customers.
Enabling Network Growth
Network Development Plan

During FY22, we reviewed our current Network Development plans for high-voltage network, allowing us
to better understand the constraints and opportunities for expected growth rates for each region. The
study has reinforced our plan for the Opotiki Sub-Transmission supply and Whakatane Central Business
District (CBD) substation. Besides that, the study has also identified several Quality of Supply (QoS)
projects across the network, further strengthening growth opportunities in the rural area of the network.
Opotiki Sub-Transmission Project – Stage 1

We progressed on our Opotiki Sub-Transmission development project stage 1 and have completed the
Otara Road Project. The 2.1km new line costing $0.8M will be operating at 11kV and converted to 33kV
when sub-transmission supply is available at Transpower’s Waiotahi Grid Exit Point (GXP).
Managing Network and Safety Risks
Reliability, Safety and Environment Programmes

Throughout FY22, our reliability, safety and environment programme has replaced 7.2km of unreliable
and high-risk conductors such as Single Strand Conductor (SSC), Hard Drawn Bare Copper (HDBC) and
Galvanised Steel conductor (GALV). This brings the total length of the high-risk conductor replaced to 83
km since the programme started. We have also replaced 28 high-risk overhead switches and fuses.
Asset Risk & Inspection Programme

Since the re-launch of our asset inspection programme in 2019, we have inspected over 12,000 assets of
which over 5000 inspections and over 500 earth banks tested just in FY22 alone. The asset inspection
results have re-informed our Asset Health and Risk Model and fleet management strategy.
In FY22, we have also migrated our Asset Health and Risk Model from an excel-based model into a
database setting, which is required for integrating the health model to our Enterprise Asset Management
System (AMS), and improving operational efficiency.
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Aligning with industry best practices and standards
ISO 55001 Alignment

Our journey in aligning our asset management practices to ISO55001 standard has reached another
significant milestone. In FY22, we have reviewed and published the Asset Maintenance Framework, which
further work in integrating the framework to our AMS completed for FY23 maintenance works. At the
same time, we have developed our Asset Management Competency Framework, based on the Institute
of Asset Management (IAM) framework, and developed the Data Quality Framework.
To further close our gaps to ISO55001 requirements, we have published six (6) new Network Standards
and Specifications and reviewed seven (7) Standard Operating Procedures (SOPs) on the operations of the
Network. We aim to complete the ISO55001 alignment audit in FY23.
Network Analysis Tool Improvements

We have been improving our tools to enable us to perform operational and planning level network
analyses. We have deployed DIgSILENT PowerFactory tool to enhance our power system analysis
capability. The project includes the conversion of our existing network models from SINCAL to DigSILENT
PowerFactory models. This project is expected to complete in FY23 with validations and staff training
completed.
Resilience Planning

We also have completed self-assessment against recently industry published EEA Resilience Guide . Our
initial self-assessment average score is 2.67 out of 4.0. This assessment will continue to enhance on a
continual basis. The outcome of the gap analysis has been translated into an implementation plan to
bridge the gap between our practices and industry best practices. Our initial assessment results are
available in Section 8.2.
Improving Operational Efficiency
The deployment of our Survalent SCADA system in 2017 has proven to increase the visibility of the
Network and improve efficiency in the operations of our Network. In FY22, we have made further progress
on our SCADA Outage Management System (OMS) deployment. The new deployment will enable the basis
to plan outages, develop switching schedules, and notify outages to the retailers and customers from a
centralised system.
In addition to this, we have also made progress on the development of our Asset Management Systems
(AMS). We have recently completed the set-up of our maintenance schedule task (MST) in Ellipse, and
digitalised our Defect Management Process, where field staff are now able to enter Defect details into
the FieldReach Mobility Platform.
Improving Data Quality
We have been continuously improving our data quality specifically on our LV assets. In FY22, we expanded
our LV programme to include an ongoing LV schematic expansion programme. The programme aims to
capture all our LV Networks, further improving the network operator’s visibility and safety of our field
staff. We have introduced a new role of Asset Intelligence Manager to improve our capability and journey.

Key Themes and Initiatives for the Planning Period
The Horizon Energy Group’s vision is to be New Zealand's most trusted multi-discipline infrastructure
services partner. Our guiding principles of SWITCH - Sustainability, Winning, Innovation, Trust, Customer
Focus, and Health and Safety are at the heart of everything we do. We carry our values in setting up our
themes and focus for the planning period, which can be summarised in Figure 1-2.
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Enabling Low Carbon Sustainable Future
and Climate Change Adaptation

Enhancing Data Quality
We aim to further improve our data quality
by implementing our Data Quality
Framework and Systems that are accessible
and fit for purpose. At the same time, we are
focused on enhancing analytic capabilities
by improving our planning tools.

Our near-term focus is to assess climate change
risk on the operations of the Network and the
impact towards our physical assets. The risk
assessment will inform our adaptation
pathways. Our Sustainability, Climate Change
and decarbonisation strategy and plans are
outlined in Sections 5, 6 and 7

Network Transformation
The increasing uptake of edge technologies,
driven by the requirement to meet climate
change objectives, can potentially disrupt
the traditional production and use of
electricity.
The difficult-to-predict nature of future
technologies also brings investment
opportunities
for
non-conventional
solutions to typical Network constraints.

Our plans to enhance data quality is
outlined in Section 13

Enabling Regional Economic Growth

Key Themes
and
Initiatives

Our strategy and plan to enable these new
technologies are outlined in Section 7

Are you
SWITCHED
on?

Improving Service Levels
Our near-term focus is to roll out automated
devices on the field and sectionalising the
Network, further improving our fault
response time and minimising customer
impact during planned works.

The Provincial Growth Fund (PGF) towards
improving economic activities to the region,
will
lead
to
additional
network
reinforcement indirectly signifies additional
loading to our Network.

Managing Network and Safety Risk

Our Network Development Plan is outlined
in Section 11 outlines our role as a catalyst
to accommodate the growth.

We will continue to manage through ongoing process of risk identification, safety in
design, safety assessment, and the controls.
The details of our risk management strategy
and process outlined in Section 3.

In the long-term, we aim to incorporate
climate risk workstream into our businessas-usual processes to improve the resilience
of our network against climate change.
Our Planning Principles used to improve
service levels are outlined in Section 9.

Our focus for the planning period is to
enhance our risk-based inspection through
new technologies such as drones and LiDAR,
which then inform our investment plan in
mitigating the risks. Our fleet management
plan is outlined in Section 10.

Figure 1-2: Key Themes and Initiatives

Asset Management Plan Summary
Section 2: Introduction
This section introduces Horizon Networks as an Electricity Distribution Business (EDB), key statistics of our
asset base, and the description of the area we serve.
This section covers the purpose of the AMP, Horizon Networks ownership and governance structure. This
section also covers Horizon Energy Group’s vision, and mission along with the network coverage area.
Section 3: Risk Management
This is a new section that outlines our risk management framework, strategy, process and methodology
to enable business objectives to be consistently met whilst recognising the potential impact of our
activities on the community and environment.
This section also includes our risk management approach towards High Impact and Low Probability
events. This section further extends to introduce Network Disaster Recovery plan, Business Continuity
and ICT service continuity.
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Section 4: Asset Management Strategy & Framework
This section highlights our approach to managing our assets and established the line of sight between
stakeholder requirements and delivery of our plans.
This section has been slightly modified to include sustainability, climate change & resilience, and
decarbonisation strategies to be included in our strategy framework.
Section 5: Enabling Sustainable Future
This is a new section that highlights our people, process, and plant sustainability Development Goals
(SDGs) in alignment to our Environment, Society, and Governance (ESG) strategy. This section provides
our high-level thinking at this stage. We aim to develop specific workplans for each of the SDGs and
publish them in following years.
Section 6: Climate Change and Resilience Planning
This is a new section that highlights the drivers and need to focus on climate change and resilience
strategy. This section also provides a clear roadmap for Horizon to systematically develop Climate Change
adaptation and mitigation plans.
Initial climate change risk assessment study has been completed that identifies the list of assets beign at
risk on a longer-term basis. Our approach to manage this long-term risk is to include climate change
criticality into our asset risk model which would enable us mitigate this risk throughout the asset life cycle.
The climate change risk assessment identified the top three (3) risks:
•
•
•

Fluvial Flooding – Highest risk to our ground-mount assets in Opotiki in the near term, and
Whakatane and Plains region in the long term (+60 years);
Coastal Inundation – High risk to our ground-mount assets on Whakatane and Ohope coastal areas
where 42 ground-mount assets are exposed to coastal inundation today, and the 121 assets will
be exposed in 2080;
Coastal Erosion – Risk in the long term to poles serving Ohope, Ohiwa and East Cape settlements
where no assets are exposed to coastal erosion today, and 46 assets are exposed to coastal erosion
in 2080;
Section 7: Enabling Zero Carbon Future.

This is a new section that highlights our role as an enabler and next steps to help mitigate climate change
through a zero-carbon future.
This section confirms Our transformation roadmap alignment with Electricity Network Association (ENA)’s
Network Transformation Roadmap (NTR) programmes .
The work packages under the Customer Insight programme includes Access to Smart Meter Data,
Understanding DER Deployments such as Photovoltaic (PV) and EV, Understand New Loads from the
potential electrification of process heat.
The Standard Technical Arrangement programme includes work packages such as Aligning our design and
operation standards to industry good practice, and development of DER connection standards.
FY22 saw a progress to Network Operation, Monitoring & Stability programme, which includes LV
Monitoring and Visibility trials, HV Fault indication trials, and a step on Provision of Network Information
by collecting LV Network data.
Our Build and Adapt EDB Capability programme includes Network understanding of EV adoption, adopting
microgrid solutions, and improvement of our asset management practices aligning to ISO55000.
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As part of our Open Network Framework programme, we found Te Kaha remote community as a
candidate for DER and DR, further creating opportunities for third parties to provide Network support.
Section 8: Network Performance Targets
This section covers past performance and our targets for Safety and Environment, Customer Experience,
Network Performance, Asset Stewardship and Operational Excellence. The performance presented in this
section is up to Financial Year ending 31 March 2021 (FY21) as FY22 performance data is not available
during the writing of this AMP.
Section 9: Network Planning Principles
This section sets out the principles and process employed to establish our long-term plan and the planning
principles in identifying the various projects that are contained within the plan.
At a high-level our Network planning principles cover risk-based fleet management, enabling growth,
sustainability, zero carbon future and a resilient network.
Section 10: Fleet Management
This section analyses our fleet uncontrolled and controlled risk for the planning period. This section also
outlines our asset-specific fleet management plan, along with the allocated budget for each fleet type for
the planning period.
This section now includes over 10,000 asset condition assessment results from asset inspection program.
The key highlight of this section is the change in Pole and PoleTop hardware risk management strategy
that optimises the budget between two categories.
The change in strategy will enable horizon to achieve higher risk reduction in the first 5 years of the
planning period over all lesser investment for replacement and renewal programs. This further enables
the AMP to include newly identified network development and growth projects without significantly
increasing budget forecast for the planning period.
Section 11: Network Development Plan
This section covers our future development plans for all our distribution areas, along with the allocated
budget for network reinforcement on the area. The plan in this section has been split into five separate
distribution areas: Whakatāne, Opotiki, Kawerau, Galatea and Te Kaha.
This section includes outcomes from the recently refreshed network development study that informs
growth projects for Whakatane and Opotiki urban areas and some Quality of Supply (QoS) projects for
parts of the network to ensure compliance to the code. Additional investment required has been
reallocated through optimisation of risk-based fleet management plans.
Section 12: Financial Summary
This section covers the financial forecast of the Network and Non-Network capital and maintenance
expenditure for the 10-year planning period. Figure 1-3 shows the Network operational and capital
expenditure forecast for the planning period.
The variation between our OPEX DPP3 Forecast and Commerce Commission DPP3 allowance is due to
increased vegetation to manage vegetation related risks, and increased fault response cost compared to
forecasted in earlier years of the DPP3 period.
For the equivalent DPP3 regulatory period presented in AMP2021, the expenditure forecast was $18.9M
and $39.2M for network operational and capital expenditure respectively.

Asset Management Plan 2022-2032

Executive Summary

1-8

Comparison between Commerce Commission’s DPP3 Allowance and our DPP3 Forecast are as in Table
1-1.
Table 1-1: DPP3 Forecast on Network Expenditures (FY21-FY25)
Expenditure Forecast

Commerce Commission DPP3 Allowance

Operational Expenditure (OPEX)
Capital Expenditure (CAPEX)
Total Expenditure (TOTEX)

$17.8M
$40.2M
$58.0M

Horizon Networks’ DPP3 Forecast
(AMP2022)
$19.0M
$39.0M
$58.0M

For the DPP4 regulatory period from FY26-30, we are now forecasting a net decrease of $0.3M on
operational expenditure and a net increase of $0.5M on capital expenditure.

Figure 1-3: Network Capital and Operational Expenditure Forecast

We have increased Non-Network OPEX from FY23 considering the wage inflation forecast and the work
required to continue our ISO55001 journey;
We have decreased our Non-Network CAPEX expenditure forecast for FY23 and increased the expenditure
forecast for FY25 due to revised timing of Geospatial Information System (GIS) upgrade to FY24-FY25. A
notable increase in FY26 due to the planned LiDAR survey.
Figure 1-4 shows the Non-Network operational and capital expenditure forecast.
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Figure 1-4: Non-Network OPEX (left) and CAPEX Forecast (right)

Section 13: Improvement Initiatives
This section discusses our future development to achieve our Asset Management Objectives and continue
to align ourselves with emerging industry and regulatory trends. We share the Commerce Commission’s
view that sound asset management practice is an integral means of improving efficiency and providing
services at a price and quality that reflects the demands of electricity consumers.

Managing Uncertainty
The plan reflects the most current information that the company has and the timing of when the
investment will be made may change given the uncertainty. We have incorporated a degree of flexibility
in our plans but the current model anticipates every conceivable outcome.
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CO

COVID-19 Impact on Global Supply
Chain
As first wave of the COVID-19 pandemic
hits New Zealand in March 2020, we
have adapted our practices to the strict
COVID-19 government guidelines with
minimal disruption to our capital and
maintenance works throughout FY21.
However, we have started to experience
the aftermath of the pandemic on the
global supply chains including increased
prices and significant shipping delays.
Managing the disruption of global
supply chain is our current focus in
ensuring the delivery of the plan. We are
optimising our inventory strategy by
expediting the procurement of long lead
time material and equipment in
advance. Bulk ordering of long-lead time
material further improve flexibility to
absorb the global supply chain
disruption whilst minimise
cost impact.
The prolonged closure of the border will
drive the cost of salary and wage up
which has not been considered under
the current DPP decision.

Regulatory Framework to Support
Decarbonisation and Climate Change
Whilst New Zealand has committed to achieve for a net
zero carbon future by 2050, our role as a catalyst to
decarbonising New Zealand will require investment in
the electricity infrastructure in the region, to support
the ever-changing load and Distributed Energy
Resources (DER). These investments may be customer
initiated capital expenditure.
Our decarbonisation and climate change adaptation
pathways are also limited to regulatory constraints
such as allowable reopeners under the Default Price
Path (DPP) regime, and the Incremental Rolling
Incentive Scheme (IRIS). Whilst these schemes help
control the expenditure of EDBs under their pricequality path, they have the tendency to disincentivise
investments that do not benefit to the business and our
customers.
We view that the increased frequency of severe events
due to climate change will extend our vegetation risk
management to include the fall zone. However, the
current Tree Regulation is not clear on the
responsibility of managing vegetation that encroaches
the fall zone, thus limiting our cost recovery on our
vegetation risk management.
Meanwhile, we are actively participating industry-wide
working groups to provide our feedback on impact of
government’s policy on the electricity infrastructure
and cost impact to the community.
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Pricing Changes

Uptakes of Edge Technologies

A new Transmission Pricing
Methodology (TPM) is set to
come into effect on 1 April
2023. The proposed new
TPM, which replaces the
current peak signal pricing
with
a
benefit-based
approach, will lead potential
to increased charges across
our Network.

The need to achieve the net zero carbon objectives, together with
introduction of affordable technologies has given rise to clean and
renewable energy technologies.

The proposed TPM as
detailed
will
have
a
significant impact on our
community, and we are
currently in discussion with
the Electricity Authority
(EA) to address the current
treatment
of
embedded
generation in relation to
ACOT payments.

The current AMP forecast assumes EV and rooftop PV uptakes in the
region are not significantly material to warrant major capital
investment on our Network, particularly for this planning period.

Workforce Planning
The electricity industry has been growing over the past few years,
attracting talents across the industry. We view that the shortage of
talent within New Zealand, together with the closure of the
international border, and the region’s struggle to attract talents have
exacerbated the challenge in our workforce planning.
We will continue to train new people in filling the gap within our
workforce, through our apprenticeships programme with Trust Horizon.
Besides that, we are continually reform roles and responsibilities, to
meet our long-term need whilst making it interesting to our existing
staff and potential candidates.

Network Growth
The uncertainty of large industrial activity switchover to electricity, and large-scale
distributed generator connection in areas of the network that may be unable to support
the connection without significant investment.
We will continue to monitor developments and work with interested parties to provide
suitable network and non-network solutions.
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Introduction
Purpose of the AMP
This Asset Management Plan (AMP) outlines Horizon Energy Distribution Limited’s (Horizon Networks)
10-year plan for managing our network assets for the planning period from 1 st April 2022 to 31st March
2032. The AMP is a working document that drives the Company’s capital and maintenance planning
processes, providing information to stakeholders about our asset management strategies, project and
operational plans, and expenditure justifications.
The AMP is based on recorded levels of service, asset information, current available stakeholders’
requirements, and the experience and knowledge of our staff and key contractors/consultants. The plan
does not commit us to any specific project or work mentioned in the plan, and we may change the plan
at any time to reflect the changing needs of the business or new information.
This plan was approved by our Board of Directors on 29th March 2022.

Structure of the AMP
This introductory section describes how the AMP is structured, reflecting refined asset management
practices and how we identify and prioritise our expenditure. Figure 2-1 shows the overall structure of
the AMP.
1

Introduction

Executive Summary
Provides an update on the key changes, achievements and
key challenges/focuses for current planning period.

Risk
Management

3

4

Strategies and
Framework
5

Zero Carbon
Future

8

Network
Performance
9

Network
Planning

6

Sustainability
Discusses our strategy and plan on
sustainable operation of our business

Introduction
Explains the structure of the AMP, business’s background
including corporate values and objectives, stakeholder
interests, governance, and our Electricity Network.

Risk Management
Describes our approach to risk
management across the business.

Asset Management Strategy & Framework
Details our asset management framework
and core strategies in managing our assets.

Climate Change and Resilience Planning
Discusses our view, strategy, and our plan
to adapt to the changing climate and
enabling decarbonization for the region.

7

Enabling Zero Carbon Future
Explains the drivers of change and our
transition plan towards Open Network
Framework.

Network Performance Targets
Details our past network performance and
measurable targets for achieving our Asset
Management Objectives.

10

Network Planning Principles
Explains our long-term planning
principles
and
processes
for
investment.

12

Financial

Continual
Improvement

2

13

Fleet Management
Discusses the replacement and
maintenance
strategy,
and
replacement plans for the asset fleet.

Financial Summary
Summary our expenditure forecast for the
planning period.

Improvement Initiatives
Sets out our improvement initiatives on asset
management practices and systems in the
immediate and long-term future.

Figure 2-1: Structure of the AMP

11

Network Development Plan
Outlines our plans in supporting
growth
and
service
level
improvement for the network.
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The Business’s Background
Horizon Energy Distribution Limited – HEDL (trading as Horizon Networks), is a member of the Horizon
Energy Group (HEG) that owns, manages, and operates the electricity network that serves the Eastern
Bay of Plenty region.
Over the years, HEG has diversified its business by expanding outside the Eastern Bay of Plenty to improve
the returns by acquiring growing businesses that are complementary to our network operations allowing
us to be more flexible and versatile. Horizon Energy Group (HEG) now operates nationally under the
trading brands shown in Figure 2-2.

Electricity Distribution

Horizon Energy
Distribution Ltd (HEDL)

Electrical

Horizon Services
Ltd (HSL)

Refrigeration

Caldwell &
Levesque Ltd (CLL)

CoolLogic
Refrigeration Ltd
(CRL)

Mechanical

Aquaheat
Facility Services
Ltd (AFSL)

Aquaheat South
Pacific Ltd
(ASPL)

Aquaheat New
Zealand Ltd
(ANZL)

TRADING
BUSINESS

LEGAL
ENTITIES

SEGMENTS

GROUP
CORPORATE

SHAREHOLDER

Horizon Networks and the other subsidiaries of HEG are 100% owned by Trust Horizon. The Trust was set
up to provide funding towards the energy-related purpose for consumers of Horizon Networks, further
driving the region economically and technologically forward, and bringing prosperity and pride to the
Eastern Bay of Plenty community.

Figure 2-2: HEG’s Business Units

Horizon Networks’ role as an Electricity Distribution Business (EDB) in the electricity supply chain and New
Zealand’s electricity industry is shown in Figure 2-3. The key activity of our business is to ensure a safe
and reliable electricity network service for our existing and future customers.
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Figure 2-3: Our role in the Electricity Supply Chain

In the New Zealand electricity industry, Electricity Retailers purchase electricity from Generators through
the Electricity Market and sell it to Consumers. Transmission (Transpower) and EDBs like Horizon
Networks are then responsible for transporting the electricity from Generation to Consumers and are
compensated by lines charges. All supply chain participants are subject to regulation through Government
bodies such as the Commerce Commission and the Electricity Authority.
Corporate Vision and Objectives
HEG’s overarching vision and mission statements are contained in Table 2-1, together with Horizon
Network’s mission statement. Table 2-2 outlines our corporate objectives.
Table 2-1: Vision and Mission Statement
HEG Vision

New Zealand’s most trusted multi-disciplined infrastructure services partner

HEG Mission Statement

Enabling our customers to focus on what matters most to them

Horizon Network’s Mission
Statement

To provide a safe, efficient, sustainable, and reliable electricity network service to the Eastern Bay of Plenty
that: supports growth; is a catalyst for change; allows a customer choice and facilitate edge technologies
or disruption.

Table 2-2: Corporate Objectives
Responsible Governance

Achieving Target Network
Performance
Health, Safety,
Environment, and Quality

Investment in People

The Executives and Directors use their commercial skills and experience to protect and grow shareholder
value while building an organisational culture of integrity, competence, diligence, innovation, safety,
environmental sensitivity, and commercial acumen. Investment decisions take due account of shareholder
needs as well as the needs of the community. All activities are to be conducted under New Zealand’s
statutory and regulatory requirements.
Building and maintaining a network that meets the needs of its connected customers now and into the
future.
The Company will continue to review and improve its business activities to align with the following
accreditations or their successors:
Health and Safety – ISO 45001;
Public Safety – NZS 7901; and
Quality Management Systems – ISO 9001.
In recognition of the importance of this objective, we are supported by the Health, Safety, Environmental
and Quality (HSEQ) team, who, along with line managers, ensures that the company, our staff and
contractors comply with HSEQ requirements and industry best practices. We will always act to minimise
the impact of its operations on the environment while working towards ISO14001 Environmental
certification.
We aim to provide a work environment that enables professional and personal growth for employees. We
recognise our responsibility to help our people to do their jobs effectively. We recognise our obligation to
provide equal employment opportunities in compliance with the Human Rights Act.
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The Company is committed to being a responsible member of the community it serves and will show that
commitment in ways that include - consulting wherever practicable with tangata whenua (people of the
land) and other interested community groups in advance of any activities or plans that may affect their
interests; engaging in sponsorship initiatives with appropriate community organisations and individuals
and contributing to and promoting the economic prosperity of the Eastern Bay of Plenty.

Stakeholder Interests
When devising our strategies and plans, our primary considerations are the needs and interests of our
stakeholders. We seek to understand our stakeholders' needs, interests, and preferences through various
means of engagement.
As a summary, Figure 2-4 shows our primary stakeholders and their interests.
Insurers
Competent risk management,
network resilience, sound
investment strategies,
competent operation,
troubleshooting and works
delivery to minimise outages.

Domestic & Commercial
Customers
Reliable electricity supply
at a fair price for both
electricity end-users and
electricity retailers using
our assets to deliver
electricity.

Industrial Customers
Individual choices on the
price/quality trade-off they
receive, and level of risk
associated with security of
supply.
Regulators
Compliance with statutory
obligations, satisfactory risk
management, economic
efficiency, delivery of plans,
environmentally friendly,
safety for staff and the public,
and staff welfare.

Contractor and Subcontractor
Shared interest in efficient
and effective delivery of
works, work continuity, safe
work environment and a good
contractual relationship.

Staff
Interest in the staff
engagement, positive working
environment, workplace
safety, culture & well-being,
training, and personal
development.

District and Regional Councils
Economics (reliable and
reasonably priced electricity
supply), growth planning,
aesthetics (underground
projects), and emergency
response.

Stakeholder
Interests

Landowners and Public
Integrity of their property
rights, mitigation of hazards,
safety of the assets,
environmental degradation,
including aesthetics.

Shareholders and Lenders
Maximisation of Company
value and the return of an
appropriate dividend. The
banks have an interest in the
security of any debt incurred.

Embedded Generators
Interest in the on-going
performance of the
transmission facilities through
which they get their energy to
the market.

Transpower
Interest in the
maintenance and growth
of its business, the
quality of supply to other
customers, and
Transpower’s reputation.

Board of Directors
Company’s performance,
protect the shareholders’
interests, comply with
statutory obligations, and
promote sound investment
decisions.

Figure 2-4: Primary Stakeholders’ Interests

The cost of network investments to support the provision of network services are recovered through our
allowable revenue. As a community-focused organisation, our distribution pricing aims to ensure the
efficient recovery of network investments while creating long-term value for the community. These costs
are shared across consumers, who generally benefit from economies of scale in the form of lower costs
than they would have otherwise, through allocations of costs to consumer groups or service offerings.
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Hence, we seek to understand our customers' preferences regarding price vs quality trade-offs. The plan
outlined in this AMP has considered the impact on consumer prices to a certain degree.
Governance
Horizon Energy Group (HEG) is governed by a Board of Directors and managed by an Executive
Management Team. The Board is responsible for all the businesses under HEG, including the regulated
business of Horizon Networks. Figure 2-5 sets out our organisation structure, roles and responsibilities.
Trust Horizon
(100%)

The Board of Directors meet at least ten times a year. Their duties include:
• Setting the company’s vision, policy, and objectives
• Directing the strategy to deliver those objectives
Horizon Energy Group Board

• Approving Asset Management, HSEQ and Risk Management Plans
• Approving and monitoring of annual operating and capital expenditure plans
• Approving pricing methodology and service levels
• Delegating operating and financial authorities
• Issuing interim and annual reports, and disclosure documents

Chief Executive Officer – Largely delegated the Board’s responsibilities to manage HEDL including:
• Finance – financial and overall risk management
Executive Management Team

• Commercial – regulatory compliance, pricing, acquire and maintain non-network assets
• People and Performance – safety, wellbeing, and training of staff
• Network management – devise and implement the AMP, and oversee day-to-day operations
• Field Operations – design, install, commission, and maintain new or existing assets

Finance

Chief Financial
Officer

Commercial
People and Performance

Group ICT

• Acquiring and
securely operating
all Information and
Communications
Technology (ICT)
systems

General Manager People
and Performance

Asset
Management

Asset
Intelligence

• Long-term planning
• Asset risk and
performance
assessment
• Asset procurement
• Development of
maintenance
standards
• Introducing
innovation in the
business

• Managing Network
Systems
• Digitisation and
automation of
processes
• Engineering
drawings
management

Regulator

Field Operations
(Horizon Services Ltd)

Network Management

General Manager Network
& Technology

Network
Operations

• Day-to-day
operations of the
Network
• Outage
management and
switching

Service
Delivery

• Ensuring the
delivery of AMP
projects
• Ensuring delivery of
planned
maintenance jobs
• Management of
service providers

Service Providers
Technical Services
Contracting Services
External Development Work

Figure 2-5: Organisation Structure, Roles and Responsibilities

Chief Operating Officer Electrical
• External – external works,
warehousing, and vegetation
control
• Technical and Lines – HEDL
network fault response, live
line works
• Design and Estimation –
project designs, and defect
management
• Administration – Office
administration, enquiries, and
invoicing
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Network Overview
Our Electricity Network includes sub-transmission systems operating at 50kV and 33kV, distribution
systems at 11kV, and low voltage systems at 400V and 230V. Our assets start from the terminals at the
Grid Exit Points (GXPs) and Generator interfaces and end at the customer’s property boundary. In certain
instances, we own assets within the customer boundary.
The key statistics relating to our Network are provided in Table 2-3.
Table 2-3: Key Statistics
Key Statistics1

Quantity

Area Supplied

8,400 km²

No. of Customers

25,025

Peak Demand

101 MW

Electricity Delivered to Customers

547 GWh

Installed Fixed Asset Infrastructure

$171M

Grid Exit Points (GXP)

Edgecumbe, Kawerau, Waiotahi

No. of Zone Substations

10

Embedded Generation
(above 0.5 MW and connected to 11kV)
No. of Distribution Feeders

37 MW

Overhead Circuit Length

2,002 km

Underground Circuit Length

603 km

42

Our Network can be separated into five separate distribution areas. Each area has different geographical
and economic features, which informs our investment priorities. Below are the key features of each
distribution area, order based on the number of customers served.
•

•

•

•

•

1

Whakatāne –The region represents our largest customer base and load. Geographically, the area
extends from Otamarakau and Manawahe in the west to Ohiwa in the east and Ruatoki in the
south. The main urban centre is the Whakatāne township. This area has a mix of urban, rural,
heavy industrial, commercial, and dairy loads.
Opotiki – Predominantly coastal with an urban centre in Opotiki and inland areas in and around
the Waioeka Gorge, Waimana and Toatoa valley. Most of the assets in Opotiki experience higher
corrosion rates compared to non-coastal and non-geothermal regions. The main load in this region
is irrigation from the expanding kiwifruit industry and increasing packhouse and cool store loads
from East Pack and OPAC.
Kawerau – An urban region in flat terrain located approximately 40km South-West of Whakatāne
township. This region is rich with geothermal resources, hence having higher environmental
induced corrosion. It is largely loaded by large industrial loads and generation from the geothermal
power station.
Galatea – Situated approximately 100km inland from Whakatāne township surrounded by
indigenous forest, pastoral plateau and rugged steep mountainous terrain. A portion of the
network is accessible by helicopter only. The primary load in Galatea is dairy farming, irrigation
and some urban.
Te Kaha – This region runs along the coastline, starting from Hawai in the west and extending to
Cape Runaway. Same as Opotiki, the assets have higher deterioration rates. The load is largely
from holiday homes and horticulture farming.

As of 8th of November 2021
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Figure 2-6 shows the boundary of our Network and the percentage of customers served in each
distributions area.
DISTRIBUTION REGIONS WITH PERCENTAGE OF CUSTOMERS

4%
62%
13%

14%

7%

Figure 2-6: Network Outline with Percentage of Customers in Each Region

Whakatāne
This part of the network is supplied from the Edgecumbe GXP and contains five-zone substations (East
Bank Road, Kope, Ohope, Plains, Station Road) and Te Rahu switching station. All of the zone substations
and switching stations are connected via 33kV overhead circuits from Edgecumbe GXP. The average
power factor in this region is 0.97, with electricity demand peaks in the winter. Figure 2-7 shows the
network layout of the Whakatāne region.

Figure 2-7: Whakatāne Region Network Layout

The major customers and distribution generation greater than 1MW are shown in Table 2-4.
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Table 2-4: Major customers and distribution generation greater than 1MW (Whakatāne)
GXP

Area

Capacity (MW)

Voltage (kV)

Type

33

Customer/Generator
Name
Whakatāne Mill Ltd

Edgecumbe

Mill Road

23

Edgecumbe

East Bank

2 (with Cogeneration)

11

Fonterra

Load - Industrial

Edgecumbe
Edgecumbe

East Bank

1

11

EastPack

Load - Industrial

East Bank

8

11

Fonterra Co-Gen

Generation – Natural
Gas

Load - Industrial

Opotiki
Opotiki is supplied from the Waiotahi GXP, which feeds into the Opotiki switching station with 11kV
overhead circuits. This region has an average power factor of 0.98, with peak demand in the winter. The
network layout of Opotiki is shown in Figure 2-8.

Figure 2-8: Opotiki Region Network Layout

There is only one major customer with no distribution generation greater than 1MW in Opotiki as shown
in Table 2-5.
Table 2-5: Major customers and distribution generation greater than 1MW (Opotiki)
GXP

Area

Capacity (MW)

Voltage (kV)

Customer/Generator Name

Type

Waiotahi

Opotiki

1.8

11

Load - Industrial

Waiotahi

Opotiki

1.5

11

Opotiki Packaging and
Coolstorage Ltd (OPAC)
Whakatohea Mussels Opotiki
Ltd

Load - Aquaculture

Kawerau
Our 11kV distribution network in Kawerau is directly connected to Kawerau GXP, owned by Transpower.
The average power factor is 0.93, with consistent electricity demand throughout the year. Figure 2-9 lays
out the network in the Kawerau region.
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Figure 2-9: Kawerau Region Network Layout

Table 2-6 summarises the major customers and distribution generation greater than 1MW.
Table 2-6: Major customers and distribution generation greater than 1MW (Kawerau)
GXP

Area

Capacity (MW)

Voltage (kV)

Customer/Generator Name

Type

Kawerau

Kawerau

10

11

Asaleo Care

Load - Industrial

Kawerau

Kawerau

5

11

Carter Holt Havey (CHH)

Load - Industrial

Kawerau

Kawerau

3

11

Sequal Lumber

Load - Industrial

Kawerau

Kawerau

2

11

Waiū Dairy LLP

Load - Industrial

Kawerau

Kawerau

~25

11

Te Ahi O Maui (TAOM)

Generation - Geothermal

Galatea
Aniwhenua Switchyard powers the Galatea region with Edgecumbe GXP as a backup. Both the supply are
connected to the Snake Hill switching station, which then connects to Galatea and Kaingaroa zone
substations through 33kV overhead circuits. The average power factor is 0.99, with a seasonal peak in
July. Figure 2-10 presents the network layout in Galatea.

Figure 2-10: Galatea Region Network Layout
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The major customer and distribution generation greater than 1MW are listed in Table 2-7.
Table 2-7: Major customers and distribution generation greater than 1MW (Galatea)
GXP

Area

Capacity (MW)

Voltage (kV)

Customer/Generator Name

Type

Edgecumbe

Kaingaroa

2

11

Kaingaroa Timberlands

Load - Industrial

Edgecumbe

Galatea

25

33

Aniwhenua

Generation –
Hydro

Te Kaha
Te Kaha is supplied from Waiotahi GXP to Te Kaha Zone Substation, via our 66km Waiotahi-Te Kaha 50kV
sub-transmission circuit. A standby 1.2MVA diesel generator is available in use during long outages in this
area. The average power factor is 0.99 with electricity demand peaks in the summer. The network layout
of this region is shown in Figure 2-11.

Figure 2-11: Te Kaha Region Network Layout

There are no major customers and distribution generators greater than 1MW connected to Te Kaha.
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Risk Management
Introduction
We subscribe to the vision of “Act Safe, Work Safe, and Live Safe” and promote it in our values as delivered
through our cultural behaviour programme SWITCH - Sustainability, Winning, Innovation, Trust, Customer
Focus, and Health and Safety. Underpinning the vision, the following behaviours are encouraged:
•
•
•
•
•
•

Know, manage and understand the highest risks;
Focussing on near-miss reporting and on-site observations as an opportunity to learn;
Aim for zero harm at work and home;
Communicate even if it is bad news;
Do the right thing even though nobody is watching; and
Investigate and communicate learnings from incidents, so everyone learns.

The following actions have been strategically implemented to embed these behaviours within our
organisation:
•
•
•
•
•
•

Implementation of a central database to record all safety incidents, training and events;
Establishment of the Company’s Risk Register to review effective control measures and risk
profiles for the tasks that are performed;
Establishment of training needs analysis and training records that ensure competency of staff and
systems;
High emphasis on communication and the sharing of information;
Assisted in developing industry benchmark performance measures and have aligned our practices
with these; and
Proactive sub-contractor management.

Risk is managed through an ongoing process of risk identification, safety by design, safety assessment,
and the development of risk controls, including routine inspections, maintenance, and emergency
response planning.
Risk assessments consider the potential impact and probability risks have on the business, including staff
and public safety, the ability to maintain supply, financial, environmental impact, and legislative and
regulatory exposure.

Risk Management Methodology
Overview
We strive to manage risk to enable business objectives to be consistently met whilst recognising the
potential impact of its activities on the environment and the business. The risk management process is
followed in strategic and business planning and is designed to ensure that:
•
•
•
•

All significant risks to the organisation and community are identified and understood;
The highest risks that should be addressed in the short to medium term are identified, eliminated
(if possible), or monitored and managed;
Risk reduction treatments that best meet business needs are applied; and
Responsibilities for managing risk are assigned to specific staff.

The risk management process adopted by Horizon Networks is consistent with Australian/New Zealand
Standard AS/NZ ISO 31000:2009 (see Figure 3-1), which defines the generally accepted process for Risk
Assessment and Management.
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Risk is assessed in the following broad areas:
•
•
•
•
•
•
•

Regulatory risk;
Business practice risk;
Financial risk;
Asset risk from physical events (i.e. Earthquakes, Storms, Floods etc.);
Health and Safety risk to staff, contractors and the general public;
Loss of information and intellectual property risk; and
Environmental impact risk.

Figure 3-1: Risk Management Approach

The objective of our risk management framework is to ensure that:
•
•
•
•

Risks to Horizon Networks are identified proactively;
Identified risks are assessed by consequence and likelihood;
Risks are monitored, treated, controlled; and
Appropriate contingency plans are developed and implemented.

The Horizon Energy Group’s (HEG’s) Executive Management Team has developed the risk management
framework through group discussion, consideration of past incidents and an analysis of the Company’s
insurance assessments. The framework includes documented actions to mitigate the impact of adverse
events. Network security-related risks are discussed in more detail in Section 11: Network Development
Plan. Asset failure risks are discussed in more detail in Section 10: Fleet Management.
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Risk Assessment Approach
The HEG and Networks management team identify and assesses critical risks using the methodology
outlined in Table 3-1 to Table 3-7. Each risk is assessed against their consequence (severity) and likelihood
(probability) in the absence of controls to ascertain its inherent risk score. The risk is subsequently
assessed considering the effectiveness of applicable controls to indicate its residual risk score.
Table 3-1: Risk Score Matrix
Consequence (Severity)
Likelihood (Probability)
Score
5
4
3
2
1

Certain
Likely
Possible
Unlikely
Rare

Minor

Moderate

Serious

Major

Catastrophic

1
5
4
3
2
1

2
10
8
6
4
2

3
15
12
9
6
3

4
20
16
12
8
4

5
25
20
15
10
5

Table 3-2: Risk Score Outcomes
Risk = Likelihood (Probability) x Consequence (Severity)
Risk Score

Risk

<5

Acceptable

5 to 10

Medium

12 to 15

High

16+

Extreme

Approach

Impact of Risk Event

The Risk requires minimal monitoring

Minor

The Risk requires monitoring and actions
to reduce the likelihood that it will occur
The Risk requires monitoring and
contingency plans in place, to reduce the
impact if it occurs
The Risk requires a high level of
monitoring with appropriate actions to
reduce the likelihood and impact if it
occurs

Moderate – Business deals with the event and
moves on
Major – the higher the preparedness the lower
the impact on the Business
Catastrophic – the higher the preparedness the
lower the impact on the Business

Table 3-3: Criteria for the Assessment of Likelihood (Probability)
Category

Description

Certain

(Relative to 5-yearly strategic planning review) Occurrence of the event within the current business planning
period may be credibly regarded as a ‘real possibility. (the probability of occurrence is similar to or greater than
non-occurrence). Documented and frequent incidents.
Expected to occur within a 0- 6-month period.
(Relative to 5-yearly strategic planning review) Occurrence of the event within the current business planning
period would be considered as having some potential to occur, i.e. a reasonable probability of occurrence over
time but less than the probability of non-occurrence. Documented and regular incidents.
Incidents are expected to occur within a 0-3-year period.
(Relative to 5-yearly strategic planning review) Whilst possible, the occurrence of the event within the current
business planning period would be regarded by most people as unlikely. (the probability of non-occurrence is
somewhat larger than occurrence). Documented but infrequent incidents.
Incidents are expected to occur within a 0 – 10-year period.
(Relative to 5-yearly strategic planning review) It is not expected that the event would occur within the current
business planning period.
The occurrence of the event would probably be regarded as unusual. (the probability of occurrence is relatively
small).
Documented but few incidents
Expected to occur within a 0 – 50-year period.
(Relative to 5-yearly strategic planning review) It is conceivable that the event could occur within the current
business planning period.
The occurrence of the event would probably be regarded as very unusual or exceptional.
No incidents are expected to be within 100 years.

Likely

Possible

Unlikely

Rare
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Table 3-4: Criteria for Financial Impact for the Assessment of Consequence (Severity)
Category

Description

Catastrophic

Loss of more than one year’s profit

Major

Loss of between 1/3 to one year’s profit

Serious

Loss of between 1/4 to 1/3 of one year’s profit

Moderate

Loss of between 1/12 and 1/4 of one year’s profit

Minor

Loss of less than 1/12 of one year’s profit

Table 3-5: Criteria for Reputation Impact for the Assessment of Consequence (Severity)
Category

Description

Catastrophic

Extreme dissatisfaction and loss of stakeholder confidence. Potential for long term negative coverage in media,
and/or Potential large-scale class action or prosecution with maximum fine or imprisonment, and/or Virtual
destruction of shareholder value and capability to pay a Dividend.

Major

Major loss of stakeholder confidence. Extensive stakeholder dissatisfaction expressed through media resulting in a
long period of negative coverage (>2 months), and/or High-profile legal challenge or prosecution with a heavy fine,
and/or Decline of 20% of shareholder value and 20% reduced Dividend with the prospect of 2 years to recover.
2-3 stakeholders’ sectors dissatisfaction expressed through media resulting in a long period of negative coverage
(>2 months), and/or some legal constraints imposed, minimal fine, and/or decline of 15% of shareholder value and
15% reduced dividend with the prospect of 1 year to recover.

Serious

Moderate

Single stakeholder sector express dissatisfaction through media for up
to one month, and/or Minor technical legal challenge or breach of law or compliance, and/or decline of 10% of
shareholder value and 10% reduced dividend with the prospect of 6 months to recover.

Minor

Individual(s) express dissatisfaction through media or directly, and/or negligible legal impact, and/or decline of 5%
of shareholder value and 5% reduced dividend with the prospect of 3 months to recover.

Table 3-6: Criteria for Business Disruption Impact for the Assessment of Consequence (Severity)
Category

Description

Catastrophic

Event results in management diversion from strategic objectives for a period of > 2 months. Delivery of Strategic
Plan outcomes across work area significantly affected for greater than six months with residual fallout over 1-2
years. May result in significant widespread distraction and senior management involvement (Board, Chief
Executive Officer (CEO), legal, investigations team and/or a substantial part of one or more operational teams).
Event results in an overhaul of systems/processes within operational divisions.
Widespread inefficiency over a significant period of time (up to 12 months) Severe staff morale problems leading
to loss of a considerable number (>10) of key senior staff, impacting on skills, knowledge and expertise.
Event results in management diversion from strategic objectives for a period of <2 months. Delivery of Strategic
Plan outcomes across work area significantly affected for up to six months. Widespread, senior management
involvement (Board, CEO, legal, investigation team and/or a significant part of one or more operational teams) for
a significant amount of time over 1-3 months with residual fallout up to 12 months
Event results in a restructuring of 1 or more business groups which affects the running of related groups and/or
significant changes to systems/processes within this division and affected areas.
Widespread inefficiency over significant period of time (up to 6 months) Major morale or other organisational
problems affecting performance and productivity leading to loss of key staff within two or more divisions
(up to 60% of 2nd.3rd tier management), resulting in skills, knowledge and expertise deficits.
Event results in management diversion from strategic objectives for a period of a few weeks. Widespread, senior
management involvement within one division for a significant amount of time over 1-4 weeks with residual fallout
of up to 6 months.
Event results in a restructuring of a business division and/or significant changes to systems/processes within this
division.
Widespread inefficiency over a moderate period of time (up to 1 month).
Moderate staff morale problems resulted in some staff resignations but are managed through minor restructuring.

Major

Serious
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Moderate

Event results in management diversion from strategic objectives for 1-2 weeks. Senior management involvement
within one division for a significant amount of time over 1-2 weeks with residual fallout of up to 3 months.
Event results in a restructuring of a business division and/or changes to systems/processes within this division.
Inefficiency over a moderate period of time (up to 1 month).
Minor staff morale problems resulted in widespread dissension but are managed over a short period of time.

Minor

Specific groups (e.g. IT) are affected for 1-2 weeks. Event results in the redevelopment of a small number of
internal processes/procedures – managed internally.
Minor staff morale impact resulting in minor dissension but managed over a short period of time.
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Table 3-7: Criteria for Health & Safety Impact for the Assessment of Consequence (Severity)
Category

Description

Catastrophic

Moderate

• Death
• Serious injury with potential for death, e.g. amputation of major limb; internal injuries; prolonged coma; loss of
an eye
• Dangerous occurrence that could have resulted in one or more deaths, e.g. major fire; explosion
• Multiple people injured
Injury requiring notification to the regulatory authority
• Injury leading to hospitalisation; amputation of minor body parts; unconsciousness
• Injury incurring more than one day or shift lost from work
• Several people injured
• Dangerous occurrence that could have resulted in serious injury, e.g. minor fire; release of gas
• Permanent impairment from the injury
• Injury requiring medical treatment and not requiring time off from work
• Dangerous occurrence that could have caused a major injury
• Superficial or first aid injury

Minor

• An incident that caused no harm or damage but had the potential to do so.

Major

Serious

Risk Treatment
When assessing the risk severity, the impact of the controls that have been put in place for each identified
risk is assessed using the following criteria:
•
•
•

Acceptable: Adequate controls exist, and no major issues are noted (aggregation of all controls
are operating between 60% to 100% effectiveness).
Satisfactory: Basic controls are in place, but continuing improvements are required (aggregation
of all controls are operating between 30% to 60% effectiveness).
Inadequate: Controls are inadequate, and immediate actions are required (aggregation of all
controls are operating between 0% to 30% effectiveness).

Controls either reduce the impact or likelihood of the risks or both based on their effectiveness.
Risk Register
Our risk register is a database of critical risks to the Company that have been assessed following the above
criteria. The register is continuously developed by the senior management team and is reviewed regularly
by the Board. The risk register is monitored to identify changes in risk profiles.
Responsibility and Governance
Part of our risk management process and methodology is the allocation of responsibility for managing
risk. Senior Management and Board members put a great emphasis on risk management and monitor the
operational and financial risks of its activities regularly. Risk management is part of the Board’s monthly
meeting agenda.
The Audit and Risk Committee consists of senior management and Board members who meet every
quarter. The Company’s risk exposure and legislative compliance are discussed along with internal
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controls such as delegated authorities and policies. The Audit and Risk Committee review the Risk
Management Framework at its annual risk management meeting.
Sustainability & Environmental Management
Sustainability and Environmental responsibility is part of our purpose and reflects the importance that we
place on environmental management. We strive to deliver a high standard of environmental care as part
of the Eastern Bay of Plenty business community. We must comply with the Resource Management Act,
specific resource consent conditions and the District Plan. Horizon is working on certification to industrystandard ISO 14001 and the Group is developing an overall CO2 reduction roadmap.
All works we contract have the following controls to reduce environmental impact:
•
•
•
•

Work is carried out during times that have minimal impact on domestic services such as water
supply;
Final clean up and reinstatement is done to the same or better condition before the works take
place and as required by the Environmental Controlling Authority;
Operating noise and pollution – Contractors carrying out works shall not use equipment that is
unnecessarily noisy or emits unsafe levels of fumes or pollution; and
Where there is a risk of an oil or fuel spill, steps shall be taken to mitigate this risk. Oil spill response
kits are available at all the zone substations.
Health and Safety

Horizon Energy Group’s policy is embodied in our safety vision of ACT SAFE, WORK SAFE and LIVE SAFE.
All employees and contractors are required to behave in a safe manner and follow all required policies
and procedures that represent best practices such that we are all able to go home safely at the end of
every day. Horizon meets the AS/NZS 4801 and ISO 45001.
Key safety controls implemented by the following groups are summarised below:
Staff

•
•
•
•
•
•
•
•
•
•
•
•

The Health and Safety Committees are used as engagement platforms. The committee is led by
designated leaders from People and Performance, the respective business units, and the Group
Safety Manager and Safety Coordinator;
Monthly Health and Safety Committee meetings take place;
Monthly themed safety toolbox meetings to discuss controls for key business risks;
Staff competencies are maintained through training and supervision;
Safety by design – looking at ways to eliminate or reduce exposure to hazards at the design and
equipment selection phases of a project to both the public and staff;
Identified significant electrical hazards in the public arena are controlled through prudent
selection of equipment and its positioning to reflect life cycle risks;
Physical barriers and appropriate signage are used to restrict access to site works;
Established safety protocols for all of its Zone Substations;
An emergency hotline for the public to call in faults;
Pillar boxes are installed with a contact phone number on the box;
Priority for correcting safety or hazard orientated defects; and
We are committed to maintaining the requirements of AS/NZS 7901 “Safety Management Systems
for Public Safety”.
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Contractors

•
•
•
•

Contractor job site audits undertaken by appropriate Horizon Energy staff;
Engineering staff have a quota of inspections that must be undertaken each month, and the results
of these inspections are reported monthly to the Board;
Contractors that work on our network undergo regular Health and Safety system audits. The
Horizon Health and Safety Coordinator monitors these audits; and
All contractors must be pre-qualified to work for Horizon
Climate Change Risk

The Bay of Plenty Lifelines Group, of which we are a member, commissioned engineering consultants to
conduct a Climate Risk Assessment (CRA). We have received the CRA and aim to develop an organisation
specific Adaptation Plan in line with the National Adaption Plan. See Section 6 – Climate Change and
Resilience Planning for detailed climate change risk to the business and our view on the controls.

Event Management
As a lifeline utility, we have established documentation that define our plans and processes during high
impact low probability (HILP) events such as tsunami, earthquake, volcanic eruption, and global pandemic.
The recent regional events such as tsunami evacuation in March 2021, Whakaari White Island volcanic
eruption in December 2019, and the ongoing COVID-19 global pandemic have shown the need for the
businesses in the region to be agile in our readiness, response, and recovery of regional events.
The Electricity Engineer Association (EEA) has published a Resilience Guide that aims to help Electricity
Distribution Businesses (EDBs) to assess and improve resilience to major events which may impact the
continuity of electricity supply to the customers. We have commissioned a gap analysis of our practices
against the EEA Resilience Guide, where alignment initiatives are explained in Section 13.4.
This sub-section summarises our plans in managing disruptive events that ensure we maintain a clear and
consistent event management response and minimise the impact.
Business Continuity Plan (BCP)
The Business Continuity Plan (BCP) provides overarching guidance for the management of the response
to and recovery from any type of major crisis, including incidents (actual or potential), that impact our
business-as-usual functions and services. The goal of the plan is to ensure the business can:
•
•
•
•
•
•

Respond rapidly and effectively to emergency or disaster-related incidents;
Offer rapid recovery and timely resumption of critical operations following:
o a significant disruptive incident or crisis;
o inaccessibility of staff, equipment, facilities or equipment
Be prepared for and well protected against potential disaster events that may arise;
Appropriately support the needs of our customers and employees;
Maintain plans and measures and can arrange to ensure the continuous delivery of critical
services;
Identify necessary resources to support business continuity, including personnel, information,
equipment, financial allocations, legal counsel, infrastructure protection and accommodations.

Response Teams

The BCP addresses the roles, responsibilities and actions of management and other key persons as guided
by the Business Continuity Teams (BCT) and with oversight from our Crisis Management Team (CMT).
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Table 3-8: Roles and Responsibilities under BCP
Role

Responsibilities

Crisis Management Team (CMT)

The CMT heads the overall response team structure. Their goal is to
provide effective guidance and control over prioritised response and
recovery activities.
1. Notifies the GM/COO of the situation, Impact to the business,
potential Maximum Allowable Outage (MAO) breaches, possible
remedies to be implemented and people/resources available to
manage the situation;
2. Activates the BCP and advises the GM/COO of the activation;
3. Manages actions based upon the BCP and any additional
instructions received. BCT must also keep the GM/COO up to date
on crisis details.
1. Notifies the CMT of the situation, Impact to the business,
potential MAO breaches, possible remedies to be implemented
and people/resources available to manage the situation;
2. Receives instruction from the CMT;
3. Instructs the BCT as required.

Business Continuity Team (BCT)

General Manager (GM)/ Chief Operating Officer (COO)

BCP Activation Triggers

Any member of the BCT or alternatively the CMT, must activate this plan when they consider it necessary
or as a beneficial precaution. Examples of potential activation triggers are:
•
•
•

The business-as-usual process has been interrupted;
Aware of a planned event (e.g. network outage, or building maintenance) that may cause an
interruption to business-as-usual process;
Aware of an unplanned event (e.g. cyclone) that may cause an interruption to the business-asusual process

In the event of a major event that meets one of the Business Continuity Plan triggers, the BCP outlines
immediate actions that should be addressed and communication protocols that should be communicated
to all managers and people leaders within the business unit.
Crisis Management Plan (CMP)
The CMP is one of the key tools of the Horizon Energy Group’s (HEG’s) Crisis Management Team (CMT)
and supports HEG’s overall crisis management and business continuity goal, that is to sustain our
business-critical functions through significant crises in a way that strengthens stakeholder and public
confidence in HEG.
Response Teams

The Crisis Management Team (CMT) heads the overall response team structure, to be activated to suit
the nature and extent of the situation faced. CMT’s structure is modelled on the widely adopted
Coordinated Incident Management System (CIMS) model, providing scalability and flexibility for seamless
adaptability of team composition and size, to suit the demands of any crisis. Figure 3-2 shows the response
teams’ structure.
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CMT Leader:
Chief Executive Officer

CMT Support:
Office of the
CEO/Executive Assistant

People (Health Safety
and Wellbeing):

Communications:

General Manager People
& Performance

General Manager
Business Development

Logistical Support:
Chief Financial Officer

Figure 3-2: CMT Structure
CMP Activation Triggers

The CMP may primarily be triggered by two types of events. These are:
1. Senior Managers will notice or be involved in an organisation-wide event.
2. The CMT will receive notification (escalation) from a Business Unit of an event impacting a Business
Unit.
Other triggers that may activate the CMP are:
•
•
•
•
•

One or more business units impacted requiring senior management oversight of actions and
prioritisation of resources;
Significant customer impact;
Multiple deaths and/or injuries to staff;
Significant media exposure (national news coverage); and
Major civil defence events (e.g. earthquake, pandemic, tsunami)

Table 3-9 details the Crisis Management response overview. The overall responsibility of activating the
CMP lies with the CMT leaders
Table 3-9: CMT Impact Levels
Impact Level

Description

Initial Response

CMT Actions

One

• No threat to staff safety
• Isolated minor (short term) event limited to a
single site
• No threat to staff or public safety.
• Significant event affecting a Site with functions
and services impacted

• Managed by Business
Unit Management

• Event affecting multiple Sites / Business Units
• Staff or public safety at risk
• Impact on HEG’s reputation
• Local Civil Defence Emergency Management
(CDEM) Event
• Major Power Outage
• Serious injury to staff or public, possible deaths
• Serious impact on property, functions, people
and HEG’s ability to operate

• Major event requiring
CMT’s activation

• Monitor situation
• Only activate CMT if required
(situation escalates)
• Authorise activation of appropriate
BCP
• Activate CMT
• Decide if Command Centre
activation is required
• Actively manage the situation
• Authorise activation of appropriate
BCP
• Activate CMT
• Activate Command Centre
• Actively manage the situation
• CDEM Liaison
• Authorise activation of BCPs
• Activate CMT
• Activate Command Centre

Two

Three

Four

• Escalation from
Business Unit to activate
BCP

• Catastrophic event
• Full CMT management
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• Earthquake, Major storm, Regional / National
state of emergency
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CMT Actions
• Actively manage the situation
• CDEM Liaison

Network Disaster Recovery Plan (DRP)
The Network DRP, together with the BCP, provides guidance to the management of disaster events
including regional disasters (e.g. Flooding, Tsunami, Earthquake, Cyclone) that affect Networks operations
and set out the primary response processes.
The DRP outlines that impact our key assets such as Sub-Transmission systems, Zone Substations, SCADA
and Communication Systems, and Transpower’s Grid Exit Points (GXPs). As part of BCP, the DRP presents:
•
•
•
•
•

Lists of risks to key assets;
Consequences of an event towards service level;
Contingency Switching Plans and generation capabilities;
Response and Recovery strategy & plans; and
Resourcing (e.g. Network Critical Spares, Contract Resourcing)

The execution of the DRP during an event is overseen by the General Manager Network & Technology.
The Regional Manager, Operations Manager and Asset & Innovation Manager are responsible for
developing the response strategy, implementation of the plan or procedures, and restoration of electricity
supply to the customers.
ICT Service Continuity Plan
ICT Service Continuity Plan provides an ICT Service Continuity Procedure (ICT SCP) addressing the
continued user access to HEG’s ICT services in the event of a loss of service because of any events including
cyber-attacks. The ICT SCP defines:
•
•
•

roles as they relate to the maintenance, invocation and execution of the ICT SCP;
the decision-making process as it relates to the invocation of the ICT SCP;
the service recovery process as it relates to ICT services, including Return to Operation (RTO) target
timeframes

The plan is designed to support BCP and the objectives to minimise the effect on the business in the event
of a service disruption. The plan also provides the framework for the ICT support teams to enact the
restoration of service to the business as referenced in the BCP. As a summary, the ICT SCP details four
stages:
•
•
•
•

Initial Response: damage assessment and invocation of the appropriate incident management
teams
Service Recovery: this may be staged and offer a degraded service;
Service Delivery in Abnormal Circumstances: interim measures may include relocation of services
to another site or utilisation of spare equipment; and
Normal Service Resumption: returning to the usual service, fail-back from the abnormal service
delivery.

ICT Service Continuity Owner (ICT SCO) is held by the General Manager Network & Technology or by
another Executive role delegated by the CEO. The response and recovery of ICT services are managed by
the nominated ICT Service Continuity Manager (ICT SCM), which the role is carried out by the ICT Manager,
or by the ICT Service Delivery Manager if the ICT Manager is not available.
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Asset Management Strategy & Framework
Introduction
Horizon Energy Groups Vision is to be New Zealand’s most trusted multi-disciplined infrastructure services
partner. This vision is realised through our mission of enabling our customers to focus on what matters
most to them.
We aim to provide a safe, efficient, and reliable electricity network service that:
•
•
•
•

sustainably supports current and future growth;
is an economic enabler for our region;
provides customer choice; by enabling the integration of edge technologies and renewables; and
at a cost that provides value to our customers and is allowed for under the default price path that
is consistent with published pricing methodology.

Organisational alignment is achieved by linking shareholder objectives, business objectives, customer
needs, regulatory requirements and target service levels.
Customer service levels are set considering our network’s geography, characteristics, current assets'
health, and the bi-annual feedback from customer surveys informing the service levels.
In conjunction with requirements from key stakeholders such as regulators, shareholders, customers,
government, etc., the service levels are incorporated to devise our Asset Management Strategy.
The satisfactory implementation of the strategy is overseen by the Board of Directors, Chief Executive,
General Manager Network & Technology, Horizon Energy Distributed Limited’s (HEDL’s) Management and
Horizon Services Limited (HSL) Management Teams, including adherence to approved budgets and
compliance with regulatory and legislative requirements applicable to the business and its activities.
This collection of values, objectives, targets, strategy, tactical planning, organisational structure, tools and
governance are collectively referred to as our Asset Management Framework shown in Figure 4-1. The
elements of the Asset Management Framework are designed to provide a precise alignment from our
corporate objectives to the operational decisions made daily.
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Drivers for Our Strategy
Our only shareholder, Trust Horizon’s mission is Transformational Investing in Our Community. The trust’s
vision is Enabling Pride, Prosperity, and People. Trust Horizon aims to achieve its mission and vision
through:
•
•
•

Community Pride – Everything we do is for the benefit of our people. We seek out opportunities
to build a stronger and better-connected community, and take our responsibility for the region’s
wellbeing seriously;
Energy Education & Engagement – We facilitate new ideas, enable new opportunities and
understanding, and create growth. We strive to drive people and businesses forward, and bring
positive change to the Eastern Bay; and
Prosperous Communities – We want to see the Eastern Bay grow, its people thrive, and our
environment flourish. We see each investment we make as an investment in the region’s future
success.

We are a regulated electricity distribution business located in the Eastern Bay of Plenty region. The
Whakatāne, Kawerau and Ōpotiki Districts make up the region with a population of 52,1222. There is over
50 km of coastline, and inland, there are large areas of ancient native forests. It is widely known as one of
New Zealand's food baskets. The fertile Rangitāiki Plains are home to intensive dairy farming and
horticulture (kiwifruit, olives, citrus, avocados and a wide range of berry fruit all thrive). Around the
region, sustainable forestry is a major industry. While most of the population live near the coast, several
inland towns serve the farming, forestry, and horticulture industries.
According to NIWA, the region has regularly recorded New Zealand’s highest sunshine hours, and in 2021,
Whakatāne was named the 'Sunniest Place in New Zealand’. As a result, we are expecting renewable
power generation requests in our region.
Our corporate governance and stakeholder interests inform our asset management strategy. Their
interlinking relationships, needs and expectations are detailed in Figure 4-2.

2

2018 Census place summaries - Whakatāne, Kawerau & Ōpotiki District, Stats NZ. Whakatāne, Kawerau, Ōpotiki
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LEGISLATION
▪ Statutory Obligations
Compliance
▪ Risk Management
▪ Economic Efficiency
▪ Safety, Welfare, &
Environment
▪ Incentives to reinvest
in the network
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CUSTOMERS
▪ Safe and Reliable
network
▪ Simple pricing
tariffs
▪ Meet service
level targets.
▪ Stable prices
▪ Available capacity

SHAREHOLDER
▪ Long term value
creation
▪ Sustainable
dividends;
▪ Effective debt and
cashflow
management
▪ Sustainable
investment in the
network of Debt

4-4

CORPORATE
BUSINESS
▪ Purpose: Creating
▪ Prudent Asset
ensuring value for our
Management and
communities
Performance
▪ Vision: New Zealand’s
▪ Competent Staff
▪ Safety and reliability of most trusted multidisciplined
network
infrastructure services
▪ Generating returns;
partner
▪ meet or exceed per
▪ Mission: Enabling our
group performance
customers to focus on
benchmarks
what matters most to
them

Figure 4-2: Governance and Stakeholders

Asset Management Policy and Objectives
The fundamental principles we follow to manage our assets are detailed below in our Asset Management
Policy.
•
•
•
•
•

•

Assets are managed safely and sustainably – delivering value over their lifecycle, as well as
eliminating or minimising safety and environmental impacts.
Integrated and systematic methods are applied to managing assets - a multi-disciplinary
approach is applied to evaluating assets that leverage the various teams’ expertise and system
knowledge such as asset and fleet information on health, criticality, locality, utilisation etc.
Commitment to compliance and good practice – all assets must be installed and managed
according to relevant legislation, regulatory, statutory, industry and internal standards.
Risks are proactively managed – an understanding of asset and fleet risk is used to make sensible
decisions that reduce the overall risk our assets present to staff, the public and the business.
Teams and individuals support asset management - people are supported and mentored to
understand their role and improve their capability and accountability for asset management
practices.
We all strive for improvement – progressively improving the quality and consistency of our
people, processes and systems at all levels of the business.

Figure 4-3 describes and shows the alignment between our Values and Asset Management Objectives and
indicates how these, in turn, are reflected in our Network Targets.
To achieve these objectives, staff are expected to support our mission, who in turn need to be supported.
This support is evident in our Values, represented by the acronym “SWITCH” – Sustainability, Wellbeing,
Innovation, Transparency, Customer Focus and Health and Safety.
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Related
Targets

WINNING

• We encourage continuous improvement, both in the way we operate as individuals and
teams; and in the way we design, build, operate and maintain our network;
• We encourage knowledge-sharing and upskilling, so that all staff have the opportunity to
contribute to the success of our business; and
• We create a positive enjoyable working environment that encourages constructive feedback
and robust debate on proposed projects and technical solution

INNOVATION

• We continually seek to future-proof the design of our network so that HEG can continue to
meaningfully participate in a changing market; and
• We design our network & tariff to be able to accommodate new technologies such as electric
vehicles and solar PV system

TRUST

• We regularly communicate with our customers and stakeholders on our performance, prices
and upcoming work;
• We build strong relationships with our key suppliers and internal delivery team; and
• We work both our suppliers and contractors to resolve issues and share knowledge

CUSTOMER FOCUS

• We respond to fault call-outs promptly and efficiently;
• We engage with customers to understand their concerns and technical needs, and continually
seek to improve our service; and
• We seek to maintain acceptable fault rates and interruption times

HEALTH AND
SAFETY

• We consider and priorities personnel and public safety in our asset designs
• We foster a culture of hazard and safety awareness that is reflected in all of our office and
field operations; and
• We take due care in all of our operations not to harm the environment

Customer
Experience

Network
Performance

Operational
Excellence

Network
Performance

SUSTAINABILITY

• We continually seek to enhance systems, processes and standards with an awareness of the
impact the business has on the environment, economy and the communities we operate in;
• We continually seek to optimise the utilisation of our network in order to produce efficiencies
and cost savings for our customers; and
• Our augmentation, refurbishment, renewal and maintenance programmes are designed to
sustain acceptable asset health network security and feeder reliability

Customer
Experience

Associated Asset Management Objectives
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Safety and
Environment

Corporate Values
(SWITCH)

Asset Management Strategy & Framework

Figure 4-3: Corporate Values and Asset Management Objectives Alignment

Asset Management Strategy
Asset Management strategies revolve around principles of resilience strategy i.e. ‘4 R’s’ approach to risk
management:
•
•
•
•

Reduction – Identify and analyse long-term risk to the network. Reduce the impact of long-term
risk by improving asset design and Security of Supply;
Readiness – Develop systems, review, and maintain the Disaster Recovery Plan (DRP), Business
Continuity Plan (BCP) and Security of Supply Participant Rolling Outage Plan. Annually perform
network disaster drills;
Response – Immediate actions following a disaster event; and
Recovery – Reinstatement of the network to its pre-event service levels.

Our asset management plan contains multiple strategies mainly around climate change, decarbonisation,
sustainability, and future growth. For planning purposes, we have divided them into the categories below.
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Climate Change Strategy
Climate change is increasing the frequency, severity, and cost of severe weather events such as flooding,
storm surges, landslides, high wind events and becoming relevant to the corporate balance sheet. The
longer-term forecast indicates the sea-level rising is expected to increase the rate of coastal erosion and
increase the frequency and extent of coastal inundation. Drier weather and increases in the frequency
and severity of droughts are expected to increase fire risk in the region.
Our climate change adaptation strategy includes:
•
•
•
•

Regional climate change modelling and risk assessments to understand the impacts on our region
as a whole;
Asset level climate change modelling and risk assessments to understand the impacts on our
assets;
Network resilience modelling; and
Future climate network development and growth assessment relating to EV, PV and DER.

Our climate change mitigation strategy is to enable:
•
•
•

The connection of renewable energy;
The electrification of vehicles; and
The electrification of process heat.

Enabling these technologies will mitigate climate change by reducing carbon emissions in our region. We
are committed to helping our region achieve net zero emissions by 2050.
This will inform our future climate adaptation and mitigation actions. See section 6 - Climate Change and
Resilience Planning for further details. Our current high-level plan in mitigating and adapting to climate
change are:
•
•
•

Review our design standards that consider climate change;
Enhance Network development plan optimised to long term climate change risk; and
Identify dependencies and engage with stakeholders on climate change risks.
Network Transformation Strategy

Traditional production and use of electricity are changing. Affordable technologies are disrupting
generation, use, and consumer behaviour – driving unprecedented change and unpredictability in the
electricity sector, as well as creating opportunities. These fundamental changes, consumer preferences
and technology they give rise to will profoundly impact the electricity industry in the next 30 years3.
These changes, or mega shifts, include:
•

The requirement to meet climate change objectives, which can be achieved largely by switching
energy use to renewable electricity;

•

New consumer technology, which is increasing the options for consumers to produce, store and
use electricity in new ways; and

•

The rise of prosumers – consumers who actively engage with their electricity supply.

Our Network Transformation strategy is to enable DER (Distributed Energy Resources) to provide a future
Open Network as described in the ENA’s Network Transformation Roadmap.

3

ENA, New Zealand Electricity Distributor Network Transformation Roadmap, 2019

Asset Management Plan 2022-2032

Asset Management Strategy & Framework

4-7

We are preparing for a low/net carbon zero future through decarbonisation that will see an increase in
uptake for electric and hydrogen-based transportation and the reduction/elimination of gas-fired boilers
used for process heat. This will increase demand at both a high and low voltage level. We plan to better
engage with stakeholders to understand their respective conversion timeframes so that we will be able
to meet their needs.
Emerging grid technologies will drive both the decentralisation of generation and the digitalisation of gridconnected devices for effective network management.
The number of households with PV distributed generation is set to increase over the next five (5) years as
the cost for solar panels and storage solutions decreases. At current uptake levels, we do not foresee
network-wide issues due to the low baseline level. However, localised clusters of PV will require increased
monitoring.
We are seeing increased interest in large scale (>20MW) solar connection requests driven by policy
changes to meet New Zealand’s 2050 net carbon zero targets and available capital & lower cost. These
projects typically require significant investment to provide the necessary capacity to facilitate the
connection. In the future, we anticipate grid-level battery storage will complement these large-scale solar
connections, somewhat offsetting network investment requirements and providing the potential for
operational flexibility.
Effective management of the future decentralised network is achievable with enhanced monitoring and
demand response across all areas of the network.
Our network transformation strategy is to:
•
•
•
•

Be an enabler for the introduction of low carbon technology in the region so it is essential that we
can connect all viable projects;
We are doing this by investing in creating fit for purpose technical connection standards and
commercial agreements;
We are investing in our internal capability, both people and technology, to be able to integrate
large scale renewals into our network; and
We are continuously monitoring the technical and commercial landscape in this area to
understand the future potential and actively encourage the development of viable projects.
Asset Fleet Strategies

Asset Replacement and Renewal Strategy

Our replacement and renewal strategy informs our planning and execution to meet the Network
performance and Health Safety, Environment and Quality (HSEQ) objectives, providing a safe, efficient
and reliable network.
New assets are installed on the network when growth, network security/resilience, reliability, safety,
and/or quality of supply constraints support the need. Investment is prioritised using a criticality and riskbased strategy.
We seek to deploy fleet solutions that have the lowest overall lifecycle costs.
Preventative Maintenance Strategy

Our preventative maintenance strategy is to care for assets to ensure they operate safely and effectively.
This informs our planning and execution to meet our Network performance and Health Safety
Environment and Quality (HSEQ) objectives.
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Our preventative maintenance strategy is designed to keep corrective maintenance to tolerably low
levels.
Maintenance activities are designed to maintain the usefulness of assets for as long as possible, to
maximise their reliability, utilisation and life. Historically, our maintenance practice has been a
combination of time-based ‘predictive’ maintenance and reactive maintenance for defects and faults.
In FY20, we developed a risk-based model for asset maintenance and decision making.
Examples of the preventative maintenance methods employed are:
•
•

Asset inspection is prioritised by health, criticality and risk for assets such as poles and
transformers
Periodic maintenance for assets such as RMUs, Circuit Breakers and Zone Substation Transformers
with fixed service intervals

Risk informs both the priority of inspection and subsequent re-inspection frequency, for example, 33kV
transmission assets that have reached the onset of unreliability will be inspected as a high priority, and
annually monitored until replacement or renewal.
During FY22, the risk-based model will be fully integrated into our implementation of the Ellipse asset
management system.
This will enable us to use more sophisticated risk, criticality and condition-based approaches to optimise
maintenance and renewal expenditure.
Corrective Maintenance Strategy

Corrective maintenance refers to repair following asset failures. Corrective maintenance can arise from
undetected deterioration or equipment failures, as well as external causes such as third party damage
and extreme weather events.
Our corrective maintenance strategy is to proactively assess and remedy defects based on the HSEQ and
network performance risk against predefined priority and timeframe associated with the risk level.
Currently, defects are identified in the field and are prioritised on the individual's expertise and
experience, without applying the above-mentioned risk-based framework. This can, at times, lead to
inconsistent assessments and a backlog of remedial work.
In FY22, we moved to a risk-based defect framework encompassing:
•
•

Risk-based defect assessment via mobility data collection; and
Risk-based prioritisation and remediation timeframes.

Vegetation Management Strategy

Vegetation poses a significant and growing risk to our network assets amplified by the changing climate.
Our vegetation strategy is to take a risk-based approach to assess and prioritise vegetation cut plans.
Vegetation risk is measured as a function of the probability of a vegetation incident and the consequence.
We assess consequence using the principles of the EEA criticality guide and probability using the tree
proximity to overhead conductors. We assess vegetation risk by inspecting the whole network at 11kV or
greater voltage at six (6) or 12 monthly intervals and develop cut plans using risk-based prioritisation,
checking progress and performance, and improving our plans based on the results. We utilise our internal
field services vegetation team for all activities. This allows for consistent vegetation management
practices that align with our asset management strategy.
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Network Development Strategy
Reliability, Safety, Environment

Our customer strategy is to provide our customers with an acceptable quality of supply. By ‘quality of
supply’, we mean the ability to maintain continuity of supply (reliability) and within voltage levels defined
under The Electricity (Safety) Regulations 2010. The Commerce Commission regulates and measures our
quality of supply using SAIDI and SAIFI metrics. This informs our planning and execution team to meet our
Network performance, Health and Safety and Environmental (HSE) objectives.
There are various means by which reliability can be improved. However, because a step-change in
improvement generally requires higher expenditure, our general strategy is to maintain overall reliability
levels and focus on continual improvements that enhance the service we provide without raising prices.
This approach is consistent with the feedback that our customers have supplied us since 2020.
System Growth

Our system growth strategy is to ensure that the network can accommodate future growth and support
economic development. We conduct annual development studies that factor organic demand growth and
network constraints, as well as potential step changes in load caused by demand or generation. The critical
planning principles for network development and system growth are elaborated in Section 7 – Enabling
Zero Carbon Future.

Asset Management Planning
We have asset management processes, procedures, and programs committed to practising them to meet
asset management objectives. Figure 4-4 depicts the five stages of our asset management practice and
the critical elements at each stage.
The Five-stage cycle starts with a clear strategy for managing our Network and assets. Our strategy leads
to planning which enables us to manage our fleet and its associated risks. Our fleet management clarifies
our budget allocation. Our continual evaluation and improvement provide feedback to regulate our
strategy.

Figure 4-4: Asset Management Practice
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Risk-Based Approach
Network Risk and health inform every aspect of Horizon’s Asset Management Planning and decision
making. Risk is used to prioritise the allocation of resources so that they provide the greatest contribution
towards the asset management objectives. We assess risk in the following key areas:
•
•
•
•
•

Asset Risk;
Project Risk;
Operational Risk;
Vegetation Risk; and
High Impact Low Probability (HILP) Events.

Our approach considers the probability of failure and the consequence of failure. The key inputs to the
likelihood of failure include age, condition, and corrosion factor. Our criticality framework considers public
safety, worksite safety, service levels, and environment. This approach is aligned with UK’s DNO Common
Network Asset Indices Methodology and EEA Health and Criticality Guides.
These risk assessments inform our asset strategies, 10-year plan, budgeting, and the annual planning of
works. The line of sight between our asset risk management and asset lifecycle strategies is detailed in
Figure 4-5.

Figure 4-5: Line of sight between asset risk management and lifecycle strategy

The implementation of our Emerging Asset Management Strategies is outlined in Section 6 – Climate
Change and Resilience Planning, and Section 7 – Enabling Zero Carbon Future. Details of our core asset
management strategies, covering Fleet, Network Development and Resilience are outlined in Section 9.
Works Planning
Capital Projects

Our lifecycle strategies across our fleet, network development, resilience and emerging asset
management practices inform our 10-year capital project planning.
We prioritise projects based on:
•

Safety Impact;
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Reliability Impact;
Environmental Impact; and
Cost.

Specific network development projects are prioritised based on load demand. We optimise project timing
over the ten years in line with our strategy, budget, equipment lead time, planning requirements and
resource availability.
Preventative Maintenance Works

Our maintenance works strategy is to plan:
•
•

Preventative network maintenance work using best practise and institutional knowledge; and
Vegetation management is based on annual feeder inspections, historical vegetation budgets and
historical network faults analysis.

We operate an asset inspection programme utilising mobility based health inspections. The purpose of
the inspections is to collect timely and relevant data using risk-based prioritisation. We plan inspections
and their associated re-inspection frequency based on asset risk, asset condition or targeted HSE criteria
(e.g. non-compliant equipment). These health inspections inform the following years' capital projects and
reactive maintenance budgets.
Corrective Maintenance Works

Corrective maintenance works are split into two categories, faults and defects. The control room issues
faults to our service partner for urgent remediation. Defects are assessed in the field and recorded in our
defect register with risk-based priority for remediation. Defects are issued as individual jobs to our service
provider to be designed and repaired.
Fault budgets are based on historical spending and network performance. Defect budgets are primarily
informed by the work in the defect register, with a contingent amount set aside to address unforeseen
issues.

Execution
We execute our asset management plans under the lifecycle of our assets detailed in Figure 4-6.

Figure 4-6: Asset Lifecycle Process

Each phase of the asset lifecycle is connected to executing our works plans:
•
•
•

Acquire – New assets are acquired and commissioned per our design requirements;
Operate – Assets are operated within their design ratings to ensure the quality of service to
maximise equipment lifecycle;
Maintain – Assets are inspected and maintained as per our standards; and
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Dispose of – Assets are disposed of at the end of their serviceable life in accordance with the
required environmental procedures.
Design Engineering

We standardise our engineering practices in the following areas:
•
•
•

Approved equipment, inventory, vendors and subcontractors;
Standards that govern designs, installations and commissioning; and
Standard designs that are reproducible for testing.

Safety-in-design is a crucial consideration during the planning and design stage, as the intrinsic safety of
our installations is heavily influenced by decisions made before procurement and construction activities
begin.
Works Delivery
Prioritising the work program is a collaboration between our service partner and network operations. Risk
models inform the prioritisation of work, and operations schedule planned outages around works to
efficiently use our service partner resources.
Our service partner delivers all capital and maintenance works. Our asset inspectors conduct risk
prioritised health inspections of network assets.
Following works delivery, our service partner provides asset information to inform our future planning
and monitoring.

Monitoring Performance
Asset Risk
We track monitor asset health using targeted inspections and asset criticality using GIS and operational
data. We monitor failure and defect trends using our fault database and risk-based defect project register.
These data sources inform targeted replacement or inspection works at the planning stage.
Network Risk
Our network risk is managed through an ongoing process of risk identification, safety by design, safety
assessment, and the development of controls, including routine inspections, maintenance and emergency
response planning.
Risk assessments consider the potential impact and probability risks may have on the business, including
staff and public safety, maintaining supply, financial, environmental impact and legislative and regulatory
exposure.
Risk is assessed and monitored in the following areas:
•
•
•
•
•
•
•

Regulatory risk;
Business practice risk;
Financial risk;
Asset risk from physical events (i.e. Earthquakes, Storms, Floods etc.);
Health and Safety risk to staff, contractors and the general public;
Loss of information and intellectual property risk; and
Environmental impact risk.
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Work Execution
Our Work Execution monitoring strategy is to create analysis that meaningfully measures and monitors
both the performance of our Asset Management System (AMS) and the actual performance of our asset.
The analysis should allow us to respond, improve and meet our Asset Management Objectives (AMOs).
We monitor capital projects, asset inspection, defects, outage performance and vegetation performance
through performance dashboards, reports and review meetings. For example, we conduct the following
monthly monitoring in conjunction with our service partner:
•
•
•

Capital delivery meeting
Alliance meeting, covering group-wide HSE, quality, CAPEX and OPEX
The management progress report that includes State of the Nation report, tracking actual vs
planned TOTEX expenditure
System Performance

Our strategy is to inform (through timely and targeted reporting) Management and Board Meetings on
the effectiveness of our AMS. We utilise various opportunities, in addition to periodic internal audits, to
audit the effectiveness of our Asset Management System (AMS). These include external audits to ensure
alignment with ISO 55001:2014.
We have a continual improvement process to improve our asset management activities and asset
portfolio. As our asset management system evolves according to the business needs, our strategy is to
maintain and improve the competency and quality of our systems. Reviews of our disaster recovery plan
(DRP) and business continuity plan (BCP) inform improvements to make our system more resilient.
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Enablers and Support Systems
Our asset management framework is underpinned by the enablers and support systems in Figure 4-7.
HUMAN
RESOURCES
Core in-house team of
technical, support, and financial
staff in support of asset
management system.

NETWORK
STANDARDS
Suite of network standards to
optimally operates assets

NON-NETWORK
FACILITIES
Owns, operates, and maintains office
buildings, machinery, tools, equipment
store and vehicles

ENABLERS
SUPPORTING
FUNCTIONS

AWARENESS &
COMMUNICATION
Communicate relevant,
reliable, and timely information
among stakeholders.

Including continuity plans for
these functions to operate in
times of crisis.

SYSTEMS
Enterprise systems that contributes
towards the effective
implementation of asset
management system.

AWARENESS & COMMUNICATION

SUPPORTING FUNCTIONS

▪ Planning & Performance Meetings
▪ Alliance/Leaders Meeting(s)
▪ Reports and Dashboards
▪ Emails - Microsoft Outlook
▪ Employee Comm. Tool - Blink
▪ Business/Technology Workshops
▪ Business/H&S Meetings - Toolbox

▪ Information and Communication
▪ Regulatory
▪ Accounts and Finance
▪ Administration
▪ Inventory Management
▪ Outsource Services

SYSTEMS

▪ Asset Management Enterprise System - Ellipse
▪ Financial Enterprise System - Microsoft Dynamic (NAV)
▪ Geographical Information System - G/Technology
▪ Vegetation Management Enterprise System - Xivic
▪ Asset Mobility Solution - Fieldreach
▪ Database Management System - SQL & Oracle
▪ Health, Safety, and Environment Management System – VAULT, EcoPortal
▪ Document Management System - Microsoft SharePoint

Figure 4-7: Enablers and Support Systems
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Enabling Sustainable Future
Horizon Energy Group’s (HEG’s) purpose, creating enduring value for our communities, represents the
direction of HEG and all its business units, including Horizon Networks, to integrate sustainability into our
core strategy, operations, and corporate disclosure.
Sustainability at HEG means ‘investing in our future’, embracing the three elements of Environmental,
Social, and Governance goals (ESG), reflected in our core values that is SWITCH - Sustainability, Winning,
Innovation, Trust, Customer Focus, and Health and Safety.

Drivers of Change
While environmental, social, and governance (ESG) has been steadily rising to the top of Board agendas
globally, the term ‘corporate success’ is no longer solely defined by profit, but also by an organisation’s
impact on society and the environment.
Corporate reporting, as with corporate strategies, is evolving rapidly to provide stakeholders with a
broader perspective on business performance. The public commitments from companies to report not
only on financial matters, but also their ESG impacts, are an important step towards a global economy
that works not only for progress, but for people, and the planet.
From New Zealand and regional perspective, several drivers are leading the move towards sustainability:
1. Government Regulations – Range of legislative changes such as levies on polluting vehicles,
incentives for EVs, and grant funding for decarbonising process heat and other asset portfolios for
industries;
2. Customer Demand - Our customers are now increasingly demanding evidence from us on our
sustainability policies, business plans, and CO2 footprint that will in time become a prerequisite
on certain tenders; and
3. Our Workforce - Staff is increasingly seeking feedback on the Group’s ESG goals. A socially inclusive
and environmentally responsible business is likely to be more attractive to customers and
employees in the future

United Nations Sustainability Development Goals
The Sustainable Development Goals (SDGs), also known as the Global Goals, were adopted by the United
Nations in 2015 as a universal call to action to end poverty, protect the planet, and ensure that by 2030
all people enjoy peace and prosperity.
The 17 SDGs are integrated and recognise that action in one area will affect outcomes in others, and that
development must balance social, economic and environmental sustainability.
HEG and Horizon Networks are supporting the United Nations call towards enabling goals that are
relevant to our business. The nature of our business, through our sustainability policy, strategy and
leadership has identified 9 out of the 17 SDGs, which are outlined in Figure 5-1.
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Figure 5-1: UN SDG supported by HEG

Sustainability Policy and Guiding Principles
HEG and Horizon Networks are committed to sustainable practices across all our business operations.
Sustainability includes all aspects of our business such as commercial, environmental, quality, social, and
safety.
Our guiding principles are to:
•
•
•
•
•
•

Minimise the impact of our activities on the environment;
Comply with, and exceed where practicable, all applicable legislation, regulations, and industry
best practice;
Integrate practical and meaningful sustainability initiatives in our business;
Ensure that staff are aware of our sustainability policy and are committed to implementing and
improving it;
Make clients and suppliers aware of our sustainability policy and encourage them to adopt sound
sustainable management practices; and
Review, report on, and continually improve our sustainability performance.

We aim to deliver this by integrating sustainability into our business; through our business model, our
procedures, how we deliver our projects and infusing it across our culture.
To achieve this policy, we will:
•
•
•
•
•
•
•

Ensure our business operations are ethical and aligned with our purpose;
Integrate applicable United Nations Sustainable Development Goals (SDGs) in our business
activities;
Ensure that our operations do not harm the environment, our staff, communities, or members of
the public;
Follow a science-based pathway to achieve a net-zero carbon future by reducing our carbon
footprint, improving energy efficiency, enabling renewable energy resources, and implementing
better waste management practices;
Uphold human rights within our business, our contractors, and across our supply chain;
Ensure that there is a diverse and inclusive work environment for our people at all levels of the
organisation; and
Engage with our clients, staff, and shareholders on environmental, social and governance issues.
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Approach towards Sustainable Future
Sustainability Goals
Our sustainability strategy is structured around environment, society, and governance goals that are
supported by three pillars – People, Planet and Progress. Our sustainability strategy and plan is strongly
supported by our Board, CEO, Senior Leadership, Employees and Shareholders.
People

One of the fundamentals to the sustainable implementation of our strategy is ensuring that we have
sufficient capacity in the necessary skills and are committed to achieving our goals and targets. We are
also committed to providing an inclusive environment, where our people feel safe, welcome and
supported whatever their gender, ethnicity, faith, and sexual orientation.
Our sustainability goals under the ‘People’ pillar are outlined in Table 5-1. These support our contributions
to the Sustainable Development Goals 8, 10 and 11.
Table 5-1: Sustainability Goals on People

UN SDGs
Commitment:
Horizon
Sustainability
Goals on People:

Zero Serious Harm

Be a truly Inclusive
Company

Embrace Just
Culture

Enable our People

Be an Equal
Opportunity
Employer

Horizon Networks’ current initiatives on empowering our People include:
•
•
•
•
•
•
•
•
•

Ensuring the diversity of the workforce and commitment to remain equal opportunity employer;
Provide a safe workplace for staff by aligning to industry health and safety standard i.e. ISO45001;
Implementation of fatigue management and lone worker policies and procedures;
Establishment of Safety Committees and participation from all staff levels;
Establishment of competency assessment framework;
Toolbox meetings which provide a platform for staff to raise concerns, ideas, and receive training;
Exposure to the industry through involvement and collaboration with the likes of the Electricity
Engineer Association (EEA), Electricity Network Association (ENA), Engineering New Zealand and
other international organisation events such as IEEE Power & Energy Society and CIGRE;
Staff wellbeing support through employee assistance service;
Invest in training programmes covering all levels of our organisational structure, such as:
o Programmes for our existing workforce, particularly in our asset management practices
alignment and certification to ISO55001;
o An electrical apprenticeship programme through our partnership with Trust Horizon;
o Summer internship programme for university students; and
o A graduate programme for university graduates.

Planet

Our commitment to sustainability is built on principles of compliance with the law, protecting New
Zealand’s biodiversity, culture and heritage, energy optimisation, waste minimisation, risk management,
incident reporting, supply chain management, and transition to a Net Zero Carbon future. These principles
are aligned to our ‘Kaitiakitanga’ principle of guardianship.
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Our sustainability goals under the ‘Planet’ pillar are outlined in Table 5-2 support UN Sustainable
Development goals 7, 12 and 13.
Table 5-2: Sustainability Goals on the Planet

UN SDGs
Commitment:

Horizon
Sustainability
Goals on
Planet:

Zero Serious
Environmental Harm

Zero Serious
Environmental Harm

Energy optimisation

Waste Minimisation

Foster strong
stakeholder
relationships based
on shared
Sustainability values

Whilst we acknowledge the risk of our assets to the environments, the management of our assets
throughout its lifecycle has moved towards a more sustainable approach in recent years, such as:
•
•
•
•
•
•
•
•
•
•
•

Supporting climate change and decarbonisation initiatives, outlined in detail in Section 6 and 7;
Maintaining records of environmentally harmful substances such as chemicals, gases and oils and
providing full disclosure to agencies.
Promote sustainability in design practices through standard designs to minimise material use and
waste whilst maintaining asset integrity;
The use of an alternative to environmental harmful gases (e.g. SF6) arc-quenching medium
switchgear such as vacuum switchgear;
The use of composite material crossarms that minimises maintenance and environmental risks;
The use of an alternative to oil transformer and reclosers such as dry type transformer, bio-based
transformer oil, and vacuum-based reclosers;
Reduce environmental risk from transformer oil through the requirement of oil bunds for large
transformers & onsite oil separator units;
Reduction in use of paper through digitisation and automation of workflow processes
Redeployment of decommissioned assets through our Asset End-of-Life Reuse Policy;
Recycle and waste management of decommissioning assets through recycling plants; and
The use of hybrid electric and full electric replacing internal-combustion pool vehicles; and

Progress

There is a strong public focus on New Zealand’s electricity sector. To ensure we fulfil our Corporate Social
Responsibility value, our kia Kotahi au tatou (Stronger as One) strategy sets the platform for progress.
Furthermore, our Code of Conduct and Employee Handbook serves as ethical and legal guidelines for our
conduct.
We maintain close and ongoing contact with our stakeholder groups. This allows us to identify trends,
developments, changes and, most importantly, their expectations, early on and integrate them into our
business processes.
Table 5-3 Our sustainability goals under the ‘Progress’ pillar are outlined in Table 53. These contribute
towards UN Sustainable Development goals 9, 16 and 17.
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Table 5-3: Sustainability Goals on Progress

UN SDGs
Commitment:
Horizon
Sustainability
Goals on
Progress:

Create enduring
value for our
stakeholders

Be a Trustworthy
and Reliable Partner

Digitalisation

Agility

Create lasting value
for our Shareholders

Ongoing initiatives by the business include:
•
•
•
•
•
•

Planning processes and principles support efficient delivery of works;
Demand-side management through promoting the use of LED bulbs in collaboration with Trust
Horizon;
Standardised design and estimation to improve turn-around time for high-level estimates for
Network’s and customer-initiated projects; and
Streamlined and standardised processing of New Connection and Small-Scale Distributed
Generation applications;
Digitalisation, mobility, and automation solutions to improve effectiveness and efficiency of data
collection and processing;
Establish and/or update frameworks, processes, and standards to ensure optimal outcomes are
achieved;
Sustainability Action Plan

Our sustainability action plan provides clarity on the workstreams in institutionalising our sustainability
strategy. It involves five key steps: Plan, Integrate, Optimise, Report, and Reinforce business activities.
These steps aim to create positive financial, environmental, social and governance impacts for long-term
corporate success by creating and communicating strong value stories with our stakeholders.
To help us achieve the milestones, we have identified a series of activities that we are planning to initiate
over the short and medium terms.
•

•
•
•
•

Plan
o Stakeholder consultation;
o Establish ESG governance structure;
o Identify and categorise risks and opportunities;
o Set ESG strategy and publish sustainability policy; and
o Implement a sustainability plan with clear actions, responsibilities, and timeframes
Integrate
o Set performance targets and indicators
o Process for tracking indicators
Optimise
o Create a dashboard to monitor metrics and track progress
o Use analysis to make key decisions and create more impact
Report
o Collate and verify data
o Publish report
Reinforce
o Review Strategy
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Climate Change and Resilience Planning
Climate Change and Its Implications
Climate change is affecting the frequency, severity and cost of severe weather events. In the near term,
climate change will increase the risk of flooding, storm surges, landslides and high wind events. In the
longer term, sea level rises are forecast to cause erosion and an increase in the risk of inundation.
Our network is largely coastal, extending inland to the plains and mountainous terrain. The impacts of
climate change that will most affect our network are:
•
•
•
•

Coastal erosion and inundation leading to stranded assets;
Higher intensity storms with higher rainfall and increased wind speed causing outages;
Increased lighting activity; and
Increased flooding in low lying areas affecting ground-mounted assets.

These impacts can be both gradual, such as groundwater rise, salt-water intrusion, or more frequent acute
events, such as coastal or inland flooding and extreme weather events.
While natural variations have always been present for New Zealand’s climate, climate change is projected
to shift these natural variations, both in size and intensity. The Intergovernmental Panel on Climate
Change (IPCC) 2014 Report identified the key climate hazards to New Zealand as continual sea level rise,
increases in frequency and intensity of floods and extreme rainfall and weather events.
The main driver of climate change relates to carbon dioxide concentrations within the atmosphere, which
have been extensively modelled by the IPCC. When carrying out our risk assessment, we focus on the high
baseline projection RCP8.5 (essentially ‘business as usual). This ensures that a broad capture of risks
during the screening process can be achieved.
Figure 6-1 shows climate change effects and their impacts on our network.

Climate Change Effect

Implications for Horizon Networks

Extreme Weather

More frequent storms, vegetation impact, rainfall landslides
cause damage to assets.

Coastal Hazards

Erosion, Storm surges cause damage to assets.

Flooding

Flooding and coastal inundation affecting ground mount
assets.
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Above ground conductors and transformers have more
potential to start fires. Conductors can sag during high
temperatures.

Figure 6-1: Climate Change Impacts

Informing our Strategy and Targets
The potential impacts of climate change are entrenched in legislation. The Climate Change Response
(Zero-Carbon) Amendment Act 2019 sets the framework for New Zealand’s transition to a climateresilient economy4.
Key elements of this framework include:
•
•
•
•

Long-term emissions reduction targets for 2050 – Net Zero 2050
A system of emissions budgets to step Aotearoa towards the 2050 emissions reductions targets
(2050 targets)
National Climate Change Risks Assessments and National Adaptation Plans
A Climate Change Commission to give independent, expert advice on reducing emissions and
adapting to climate change, and to monitor the Government’s progress towards meeting
emissions reduction and adaptation goals.

The Whakatane District Council (WDC) historically considered climate change and its impacts through its
Infrastructure Strategy, District Plan, and a range of specific projects. In 2017, they signed the New
Zealand Local Government Leaders' Climate Change Declaration and committed to develop and
implement action plans that reduce greenhouse gas emissions and support resilience within Council and
for our local communities. As part of its climate change strategy, WDC started a specific Climate change
project5 with key targets that include:
•
•
•

Make sound planning decisions in consideration of the likely effects of climate change
Ensure infrastructure is resilient to the effects of climate change
Develop community-led adaptation plans for the communities most at risk from climate change
by 2025

Sustainability at the Horizon Energy Group (HEG) means ‘investing in our future’ as reflected in our core
values (SWITCH) and embraces the three elements of ESG (environmental, social and governance) goals.
HEG’s Planet Sustainability goals include:
•
•
•

Achieve a net-zero carbon future for our business
Energy optimisation/waste reduction
Foster strong stakeholder relationships based on shared Sustainability values

These sustainability goals will be achieved by:
•
•
•
4
5

Plan – Establish carbon emissions baseline
Integrate – Action plan to reduce carbon emissions
Optimise – Energy Optimisation

Climate Change Response (Zero Carbon) Amendment Bill: Summary, May 2019
Climate Change Strategy 2020-23, Whakatane District Council, 2020
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Report – Net zero carbon & low environmental footprint

Our full ESG Strategy is detailed in Section 5 - Enabling Sustainable Future.
The strategies implemented by the central government, local government and our wider group inform
our strategic framework and principles.

Strategic Approach
Our climate change strategy informs our journey to a climate-resilient network. Our strategy will inform
our asset management, network planning and operational principles as New Zealand works towards netzero carbon emissions in 2050.
At the core of our climate strategy is New Zealand’s ‘4 R’s’ approach to hazard management:
•
•
•
•

Reduction – Identify and analyse long-term climate risk to the network. Reduce the impact of longterm risk by working with local stakeholders and improving asset design
Readiness – Develop systems, review, and maintain our plans to respond to climate events and
step changes in regulation
Response – Immediate actions following a climate event; and
Recovery – Reinstatement of the network to its pre-event service levels

The fundamental tenets of our climate change strategy are shown in Figure 6-2, these are:
•
•
•
•

Assess the climate change risk to our network;
Adapt/Mitigate our asset management practices and decision making;
Monitor our progress; and
Report and review against our targets

Assess

Adapt/

Report

Mitigate

Monitor
Figure 6-2: Climate Change Response Framework
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Climate Change Risk Assessment
Premise
In conjunction with the Bay of Plenty Lifelines Group (BOPLG), we have undertaken a regional Climate
Change Risk Assessment (CCRA). This will support our journey to better understand the impacts of climate
change now and into the future.
The objectives of the CCRA are:
•
•
•
•

Understand the Bay of Plenty’s climate and how it may change in the future.
Establish a Risk Assessment framework/methodology to identify, quantify and prioritise climaterelated risks to allow prioritisation of adaptation initiatives.
Understand the risks to legislated Lifelines Utilities’ infrastructure and networks and how these
risks may vary over time.
Provide broad strategies for the implementation of these recommended adaptation measures.

This CCRA has looked at what climate change means for Horizon in terms of impacts on our assets. This
assessment can then inform investments to assist in directing adaptation action. The CCRA has been
undertaken in two phases:
•
•

Climate Change Risk Assessment Scoping: developing a clear and detailed project
definition/scoping (Completed 2019).
Undertaking the Risk Assessment with two key tasks (completed 2021):
o Design risk assessment details (including descriptors and ratings for likelihood,
vulnerability and consequence tables).
o Undertake risk screening and subsequent assessment.
Method

Climate change projections for the Bay of Plenty region along with the ‘business as usual’ emissions
pathway (RCP 8.5) were applied to our assets. These are increased rainfall, inland flooding, wind and sealevel rise6. These projections were used to inform the associated hazard likelihood.
Timeframes of the present day, 2080 and 2130 were utilised during the detailed assessment stage.
The following hazards were assessed for likelihood:
•
•
•

Fluvial/pluvial (river / surface) flooding
Coastal inundation (inc. sea level rise)
Coastal erosion

These hazards were applied geospatially to Horizon’s network assets considered the most vulnerable:
•
•

Ground Mount Transformers – Flooding and inundation
Poles – Erosion

The likelihood of extreme weather events is also set to increase, however, this is beyond the scope of
CCRA. Extreme weather also compounds vegetation outages making the risk difficult to predict. In 2017
NIWA analysed 10 years of our outage data caused by adverse weather and hazardous environmental
conditions. This allows us to correlate the occurrence of adverse weather events with outages on the
network and plan for their more likely occurrence.
6

Climate change projections and impacts for the Bay of Plenty Region, NIWA and BOPRC, October 2019
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Findings
The results are presented as heat maps by hazard likelihood and asset class. The ‘heat’ scale represents
clusters of assets that are likely or very likely to be exposed to a hazard. Overall, the highest risk to the
network is ground mount (GM) assets likely to be affected by flooding and coastal inundation.
Table 6-1

Figure 6-3: Ground Mount Transformer Flooding Likelihood – Heat Map

Figure 6-3 shows ground mount transformers likely to be exposed to fluvial flooding today and in 2080.
The number of affected transformers is detailed in Table 6-1.
Table 6-1: Ground Mount Transformer Flooding Likelihood
GM Transformer Flooding Likelihood
Likely
Very Likely

Units Today
13
NA

Units 2080
116
13

This indicates that in the near term we will need to focus adaptation plans on Opotiki township to mitigate
the flooding risk posed by the Waioeka and Otara rivers.
In the longer term, we will need to focus on transformers in Edgecumbe, and the low lying areas between
the Whakatane and Rangitaiki rivers, particularly Piripai. For fluvial flooding, we see minimal impact on
assets in the Whakatane township east of the Whakatane river.
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Figure 6-4: Ground Mount Transformer Inundation Likelihood – Heat Map

Figure 6-4 shows ground mount transformers likely to be exposed to coastal inundation today and in 2080.
The number of affected transformers is detailed in Table 6-2.
Table 6-2: Ground Mount Transformer Inundation Likelihood
GM Transformer Inundation Likelihood
Likely
Very Likely

Units Today
27
15

Units 2080
17
104

This indicates that in the near term we will need to focus adaptation plans on the Whakatane township
and low lying areas on State Highway 30 west of the Whakatane river. In the longer term, we will need to
expand our scope to Awatapu, Edgecumbe, Ohope and Opotiki township.
The common adaptation areas across both flooding and inundation, such as Edgecumbe, Piripai and
Opotiki, present an opportunity for more timely and efficient adaptation in conjunction with local
authorities.
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The next highest risk to the network is poles likely to be affected by coastal erosion, noting there are no
poles affected at present.

Figure 6-5: Pole Coastal Erosion Likelihood – Heat Map

Figure 6-5 and Table 6-3 detail the poles likely to be affected by erosion in 2080, noting that all but 4 are
LV only service poles.
Table 6-3: Pole Erosion Likelihood
Pole Erosion Likelihood
Likely
Very Likely

Units Today
NA
NA

Units 2080
45
1

LV Only Poles
4
NA

Our erosion adaptation planning will need to focus on:
•
•
•

The eastern side of the Ohiwa Harbour;
A targeted approach along Wainui Road towards the oxidation ponds; and
Isolated east coast assets.

NIWA’s analysis made the following key findings when comparing Horizon outages classed as ‘adverse
weather’ to measured adverse weather events:
•
•

In general, median CAIDI values were higher for wind gusts related to adverse weather as opposed
to non-adverse weather; and
Rainfall accumulation amounts during adverse weather outages are much higher than outages
that were not primarily caused by adverse weather.

The next step in our analysis will be to combine the asset likelihood of hazard exposure with asset
criticality to provide a specific climate change risk metric. As most of our assets follow a corresponding
road reserve, we see an opportunity to collaborate with local and national authorities to align our
adaptation plans.
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Adaptation Strategy
We will need to adapt both our asset management and operational practices to the impacts of climate
change to maintain our levels of service. Our adaptation strategy includes:
•
•
•
•

Regional climate change modelling and risk assessments to understand the impacts on our region
as a whole
Asset level climate change modelling and risk assessments to understand the impacts on our assets
Network resilience modelling
Future climate network development and growth assessment

Our adaptation roadmap in Figure 6-6 defines the actions we will take in the next 5+ years to implement
our strategy.

Figure 6-6: Climate Change Adaptation Roadmap

Options available to us for adaptation are:
•

•

Reduction
o Engineering to improve resiliency such as raising assets, using stronger poles,
undergrounding, site selection, higher temperature designs, asset relocation &
rationalisation
o Improved Asset management practices such as vegetation management to reduce stormrelated outages from vegetation, fire risk management for drier conditions and adapt
maintenance practices for the climate
o Network design to provide redundancies and the ability to re-route supply
o Non-network solutions to replace traditional assets, such as micro-grids
Readiness
o Additional fixed generators and strategic generation connection points
o Deploy demand management measures
o Enhanced critical spares holding
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o Climate ready event, incident and safety procedures
o Well developed Business Continuity Plan (BCP)
Response
o Faster fault identification
o Climate event staff resourcing
Recovery
o Mobile generators and substations
o Unmanned restoration inspection
o Wider support from neighbouring Electricity Distribution Businesses (EDBs).

Our next steps will be to develop adaptation plans following our next network development study with
approximate capital and operational costs for climate adaptation. Our plans will be interlinked with the
wider council and regional infrastructure initiatives such as the undergrounding projects.

Mitigation Strategy
Our mitigation strategy is to enable both the connection of renewable energy and the electrification of
vehicles and process heat. Enabling these technologies will mitigate climate change by reducing carbon
emissions in our region. We are committed to helping our region achieve net zero emissions by 2050.
Climate change mitigation is a core diver of the Electricity Networks Association (ENA) Network
Transformation Roadmap (NTR) which is explored fully in Section 7. The actions we will take in the near
term to enable these technologies are detailed in Figure 6-7.

Figure 6-7: Mitigation Strategy Actions

Large Scale Distributed Generation
We are committed to enabling large scale renewable energy connections embedded in our network. We
have received an increasing number of initial applications for solar farms ranging from 1MW-30MW. In
2021, as a response to this interest from the renewable generation sector for connections >1MW, we
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published our large scale distributed generation connection standard. Over the next 5 years, we hope to
enable large scale solar farm connections to our network.
We already have a recent experience in connecting embedded renewable generation to our network, in
2019 the 27MW Te Ahi O Maui (TAOM) Geothermal plant was commissioned in Kawerau.
Small Scale Distributed Generation
The Eastern Bay of Plenty has relatively high sunshine hours and is well placed for solar generation. Small
scale solar is nominally <10kW for a single installation. Our strategy is to enable our customers to connect
solar and associated batteries to our network to facilitate decarbonisation.
To date, our policies and procedures for the application, installation and connection of DER (Distributed
Energy Resources) are informed by the requirements of Part 6 of The Electricity Industry Participation
Code 2010 and the AS/NZ4777 standards.
Figure 6-8 shows the number of small-scale distributed generation connections and predicted future
uptake scenarios. We expect more than 1000 ICPs will have solar by 2025 using an exponential forecast.

Figure 6-8: Small Scale Distributed Generation Connections7

Electrification of Vehicle Fleet
Transport currently accounts for around 40% of national energy consumption, with nearly all imported oil
and petroleum products being used for transport8. With over 80% of electricity produced from renewable
sources8, New Zealand is well placed to reduce our carbon emissions through electrification of the
transport fleet.
The recently legislated Clean Car Standard and Clean Car Discount9 will form central pillars of a range of
government initiatives to tackle transport sector emission levels. The Clean Car Discount may drive vehicle
demand and the Clean Car Standard will focus on influencing vehicle supply. As a result of these changes,

7

As of 14 January 2022
Energy in New Zealand 2020, Ministry of Business, Innovation & Employment (MBIE), 2019
9
Clean car package to drive down emissions, beehive.govt.nz, June 2021, Hyperlink
8
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we will need to track our network’s EV uptake more closely, with particular attention to potential step
changes in uptake.

Figure 6-9: New Zealand EV Fleet Key Statistics10

Figure 6-9 shows monthly EV registrations have been relatively static until mid-2021, where we see a large
increase as a result of improving capability, choice and cost.
Understanding how EVs impact the network is crucial to preparing infrastructure that is capable of
accepting the increasing number of EVs without affecting performance. A recent in house study concluded
that there are no macro constraints caused by EV charging on the underground LV Network expected up
to 2040. However, if clustering occurs or residential fast chargers are adopted, this has the potential to
cause constraints. The study focused on an LV Network that is similar to the areas where we expect higher
EV adoption.
To cater for the growing number of EVs in Whakatāne, we installed four Fast Chargers across the network.
We will closely monitor our region’s EV uptake with monthly reporting from our Fast Chargers and the
ministry of transport statistics. This will allow us to prepare the network for EVs in advance to enable their
uptake.
We’ve demonstrated our commitment to EV uptake by leasing EVs and PHEVs for our pool vehicle fleet.
Electrification of Process Heat
Process heat is the energy used as heat mainly by the industrial and commercial sectors for industrial
processes, manufacturing, and warming indoor spaces. This is often in the form of steam, hot water or
hot gases. Process heat accounts for 35% of New Zealand’s energy consumption and around 55% of
process heat demand was supplied by burning fossil fuels, mainly coal or natural gas11.
There is huge potential to convert this demand to electricity. While large industrial processes that makeup
79%11 of process heat energy may need to connect directly to the transmission network, there are smaller
industrial and commercial processes eligible for electrification on our network.
Examples of these smaller processes and their contribution to national process heat energy use are 11:
•
•
10

Commercial sector — mainly in shops and office buildings - 10%
Public sector — schools, hospitals, prisons and public administration buildings - 7%

Monthly electric and hybrid light vehicle registrations, Ministry of Transport, Hyperlink
Process Heat in New Zealand – Fact Sheet, Ministry of Business, Innovation & Employment (MBIE), December 2019,
Hyperlink
11
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Agricultural sector — mainly for indoor cropping (i.e. glasshouses) - 4%

Our strategy is to enable this electrification by:
•
•
•

Engaging early with local process heat users to determine their future demand
Monitoring macro trends and potential step changes in legislation or incentives; and
Using this monitoring and engagement to inform our network development scenarios
The Open Network Framework

The concept of the Open Network Framework from the Electricity Networks Association (ENA) Network
Transformation Roadmap (NTR) is core to enabling climate change mitigation on our network. In the open
network framework consumers will be able to connect and operate any device, specifically Distributed
Energy Resources (DERs) and new loads, with appropriate consideration for:
•
•
•
•

Cost of access;
Network operation and system security for all users connected to the common network;
Standard equipment; and
Standard access arrangements.

The open network framework also enables the trading of electrical energy and capacity between
consumers and market participants using the distribution network.
The constituent programmes informing and enabling the Open Network Framework are:
•
•
•
•
•

Consumer insights;
Cost reflective pricing and regulation;
Standardised technical arrangements;
Network operation, monitoring and stability; and
Build and adapt EDB capacity

The NTR is explored in further detail in Section 7 – Enabling Zero Carbon Future.
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Enabling Zero Carbon Future
Drivers of change
The need to mitigate climate change and enable renewable energy will change the production and use of
electricity on our network. The drivers of these changes are best described in the introduction to the
Network Transformation Roadmap (NTR) by the Electricity Networks Association (ENA).
‘Traditional production and use of electricity are changing. Newly affordable technologies are disrupting
generation, use, and consumer behaviour, driving unprecedented change and unpredictability in the
electricity sector as well as creating opportunities. These fundamental changes, and the consumer
preferences and technology they give rise to, will have a profound impact on the electricity industry in the
next 30 years.
These changes, or mega shifts, include:
•
•
•

the requirement to meet climate change decarbonisation objectives, which can be achieved largely
by switching energy use to renewable electricity;
new consumer technology, which is increasing the options for consumers to produce and store
electricity, as well as use electricity in new ways; and
consumers choosing to adopt new technology and options that reflect their personal needs and
desires, such as playing a role in meeting climate change objectives and engaging actively with
their electricity supply.

Given the difficult-to-predict nature of future technology development and consumer behaviour,
New Zealand’s Electricity Distribution Businesses (EDBs) must plan in an environment of considerable
uncertainty.
The changes and mega shifts are linked; the need of nations to reduce greenhouse gas emissions has given
rise to clean energy technologies such as wind power, photovoltaic solar (PV), electric vehicles (EVs) and
storage batteries, which in turn enable greater consumer choice and active engagement with electricity
supply and/or electricity as a product.
It is the role of EDBs to support consumers in adopting new technology in the future, thereby facilitating
innovation, and aiding the transition to renewable energy to meet climate change objectives.
Ultimately, consumers should be free to connect any new electrical technology they wish to the network,
provided the cost of connecting that technology is communicated appropriately and the technology meets
appropriate standards to ensure safety and reliability for all connected consumers. 12’
From these drivers, the NTR identified four future network scenarios using the following inputs:
•
•

Consumer Behaviour – Passive consumers reliant on utilities vs active consumers who actively
engage with their electricity supply; and
Grid Supplied Renewable Energy – High vs Low

These scenarios are presented as a four-way crossing in Figure 7-1.

12

Network Transformation Roadmap, Electricity Networks Association, April 2019, Hyperlink
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Figure 7-1: Network transformation Scenarios

We are currently at the centre of the crossing with substantial uncertainty around the development of
new technologies and consumer behaviour. Therefore, we need to take ‘least regrets’ actions that are
identified from common elements in the scenarios.

The Industry Network Transformation Roadmap
The goal of the network transformation roadmap is a pathway to a framework that underpins:
•
•
•

sustainable connection of new technology to the distribution network;
trading energy and capacity between consumers and market participants; with
distributors well informed on planning, investment, and operational requirements.

The roadmap focuses on the intersection of new technologies with electricity distribution networks,
rather than traditional aspects of electricity distribution. It provides a set of guidelines for EDB boards and
senior management to consider when setting their strategies and plans. Its emphasis is on the new
activities and functions EDBs will need to undertake in the future.
The actions in the roadmap are grouped by programmes. The Open Network Framework forms the centre
of the roadmap and is one of its seven programmes. In the Open Network Framework, consumers will be
able to connect and operate any device, with appropriate consideration for:
•
•

cost of access;
network operation and system security for all users connected to the common network;
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standard equipment; and
standard access arrangements.

As shown in the roadmap representation in Figure 7-2, six programmes within the NTR either provide
understanding to inform the open network framework, or directly enable it.

Figure 7-2: ENA Network Transformation Roadmap

Horizon Networks Alignment to Network Transformation Roadmap
Our transformation roadmap shown in Figure 7-3 illustrates our workplan with each of the NTR
programmes and associated actions, these are:
•
•
•
•
•
•

Consumer Insights - Access to consumption data that informs full network scenario modelling,
consistency in DER (Distributed Energy Resources) connection and active delivery of network
services
Open Network Framework - Full and equal access to the network for DER and new loads with DR
(Demand Response) use
Cost Reflective Pricing and Regulation - Cost-reflective, service-based, pricing of distribution
services to ensure efficient and effective use of the distribution networks
Standardise Technical Arrangements - Consistent method of DER connection and engineering
approaches
Network Operation, Monitoring, and Stability - Extensive network monitoring that informs
operation and provides stability
Build and Adapt EDB Capability - Mature asset management and systems engineering, models of
the combined HV (High Voltage) and LV (Low Voltage) networks and application of best practise
for off-grid power supplies

For each of the programmes, we have clearly defined initiatives in the short term that contribute to the
long-term deliverables beyond 2024.
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Figure 7-3: Horizon’s Transformation Roadmap
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Transformation Programmes
Consumer Insights
Access to Smart Meter Data

Obtaining access to third party smart meter data is a key source for informing the consumer insights
programme.
In 2021 we collaborated on a Distributor Services Product Specification with the metering provider
Intellihub. Intellihub’s product specification is intended to provide sufficient information to:
•
•
•

Inform us as to the means available for integration and assess the impact to implement within our
systems;
Enable us to engage with Intellihub to request to consume these services; and
Enable us to work with our technical partners to develop the interfaces and initiate testing.

In 2022 we hope to receive the commercial terms as the product is brought to market. Following the
product availability, we will develop the business case for integrating the data service into our Asset
Management System (AMS) for deployment in 2023.
Understand DER Deployment
We measure PV and EV uptake and trends on the network by:
•
•
•
•

Monitoring DG connections in our ICP registry;
Continually improving our DG connection policy and process to reflect changes in the marketplace;
Internally publishing our monthly EV charger stats; and
Monitoring Ministry of Transport EV registration data.

Our ‘2021 Pricing Consultation - Time of Use Pricing Plan’ research included questions on emerging
technologies. We received qualitative feedback that most interview respondents had considered or were
considering solar. But, as with most emerging technologies, the cost was the main barrier.
In 2022 we will add specific PV and EV questions to our customer survey to better understand our
customers’ needs. The data described above will inform our network development scenarios.
Understand New Loads
The largest new loads we anticipate on the network are from the potential electrification of process heat.
In 2022 we will engage with process heat users both directly and using our customer survey to
understand:
• The scale of process heat in our region that is eligible for electrification;
• The likely electrification conversion rate;
• Individual process heat electrification plans and how we can prepare for connection
The data described above will inform our network development scenarios. In 2023 we will begin project
identification using the results of the network development analysis.
Cost Reflective Pricing and Regulation
We have published a roadmap for future pricing reform to deliver service-based and cost-reflective
pricing. Time of Use pricing is seen as being a cost-reflective pricing structure as it aligns recovery of
investment in capacity with consumption at peak times. This helps consumers make informed decisions
about when to use electricity.

Asset Management Plan 2022-2032

Enabling Zero Carbon Future

7-6

Time of use pricing helps incentivise efficient investment in distributed generation by supporting the
recovery of costs at times when solar isn’t able to supply all of a consumer’s energy needs.
While the network is not experiencing significant load congestion at present, Time of Use pricing will help
us to reflect the cost to serve different types of consumers (including those with distributed generation)
and to respond quickly to changes in network demand. An “opt-in” approach will enable retailers to offer
consumers a choice.
We completed the design and calculation of new pricing structures and we will implement “Opt-in” Time
of Use pricing commencing April 2022.
Standard Technical Agreements
Network Engineering

We align our design and operation standards to industry good practice. We achieve this by:
•
•
•
•

Aligning with industry guides and standards;
Participating in industry working groups;
Information sharing with industry peers; and
Engaging external engineering consultants where required

DER Connection Standards

To support open network access, EDBs need to provide a consistent method of connection of any
equipment across all areas and ensure equipment complies with approved standards to minimise its
impact on the power system.
Since 2020 we have received numerous information requests and initial applications for the connection
of large-scale PV ranging from 1-30MW+. These applications have necessitated the streamlining of
processes for initial responses, these include:
•
•
•
•

Provision of network information
High-level connection estimates and feasibility
Transpower concept assessments
Technical requirements for connection

In 2021, we published our large-scale inverter-based distributed generation connection standard. The
purpose of this Standard is to outline the technical requirements (including protection and control
requirements) for the connection of an Inverter Energy System (IES) with a total nameplate capacity of 10
kW or greater to our network.
We have received a final application for a large-scale PV connection, and over the next 5 years, we
anticipate several large-scale PV connections to our network.
Network Operation, Monitoring & Stability
LV Network Monitoring and Visibility

At present, there is little investment in the actual monitoring of LV networks. The risks of poor outcomes
from this potential underinvestment are increasing, namely13:
•

13

The suboptimal allocation of investment in LV network maintenance and upgrade programmes

Business Case for Investment in Low Voltage Network Monitoring , Prepared for the Electricity Networks Association
David Reeve, Gary Blick and Ben Barton, Sapere, 23 November 2020
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Unanticipated disruptions to LV networks from increased DER penetration (i.e. poor-quality power
supply); and
The uptake of DER technologies potentially being restricted by EDBs, counter to consumer
preferences, as a blunt but necessary risk management strategy for their LV network; or else
expensive upgrades in the LV network that is charged to consumers may occur.

To address these risks in 2021 we commenced a two-vendor trial at the transformer level. The objective
of the trial is to measure to what extent the vendor products meet the benefits in Table 7-1.
Table 7-1: LV Monitoring Benefits
#
1

Benefit
Improved Network Performance

Description
Reduced QoS Complaints, Fewer outages thanks
to leading performance indicators
Real-time data on the frequency and duration of
outages
Build Up LV data to inform investment timing,
optimised generator sizing and back feeding

2

Better outage data

3

More Efficient Resource Allocation

4

Reduced Safety Risk

Proactive identification of Hazards

5

Consumer preferences realised

Realise consumer DER preferences with better
LV data

Practical Application/Measurement
QoS, Pending Faults
Better outage data on Tx or ICP level
Tx replacement and sizing
optimisation, generator & back feed
optimisation
Proactive identification of broken
neutral or conductor down
Real-Time Transformer Data

A trial ‘4G’ LV monitor installation in a new subdivision with high solar penetration is shown in Figure 7-4.

Figure 7-4: LV Monitor trial installation

Figure 7-5 shows early data for this transformer over 4 days in January 2022. We can see net power export
on an LV run in the middle of the day, indicating solar DER in use.
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Figure 7-5: LV Run Power Export (3 phase combined)

Deeper monitoring of the network will include increased fault visibility. Historically, fault passage beyond
automated protection devices was limited to passive, unconnected devices with flashing lights in the field.
Recent improvements in this area are battery life, SCADA integration and IoT communications.
The benefits of these fault indicator technology developments are:
•
•
•
•

Remote visibility of fault passage
Faster fault man response to the affected portion of the line
Faster fault-finding time reducing fatigue
Reduced SAIDI minutes from faster isolation and fault finding

In 2022 we commenced IoT based HV fault indicator trial. The objective of this trial is to measure fault
indication performance, operational visibility and IoT platform performance. IoT technology has the
advantage of battery-only power that can last up to 10 years, which makes it useful for ‘smartening’
traditional battery or passive devices. A trial IoT fault indicator installation is shown in Figure 7-6 with the
corresponding IoT portal in Figure 7-7.

Figure 7-6: Traditional fault indicator with IoT connectivity
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Figure 7-7: Fault Indicator IoT Portal

In 2022 we will look to trial an IoT fuse drop out indicator on the same platform above as it comes to
market. This device smartens conventional dropout fuses, an example is shown in Figure 7-8.

Figure 7-8: IoT Fuse Drop Out Indicator14

The outcome of these LV monitoring and HV fault indicator trials will inform business cases in 2022 for
potential network deployment in 2023.
Provision of Network Information
Improving our LV data is a core activity of the roadmap. This is a continual process that includes the
following workstreams:
•
•
•

LV data cleaning based on inspection and feedback from field staff
Provision of new LV schematics for existing areas
Provision of new schematics for new ICPs

In addition to this continual data cleaning and updating, by 2024 we will merge our legacy ICP database
and GIS database into a single source of accurate and analysable information at the LV and ICP levels.
Build and Adapt EDB Capability
Network Understanding

A recent in-house study concluded that there are no macro constraints caused by EV charging on the
underground LV Network expected up to 2040. However, if clustering occurs or residential fast- chargers
14

Fuse Cut Out Indicator Firefly™ by M2M Telemetria, Hyperlink
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are adopted, this has the potential to cause constraints. The study focused on an LV Network that is similar
to the areas where we expect higher EV adoption.
Considering changing adoption rates, we will continually update our EV study to reflect new EV uptake
rates, less charging diversity and demand response control. This will inform the need for demand response
measures if required.
Off-Grid Power Supplies

Adapting our capability will also entail designing and operating microgrids, as in the future there may be
areas where it is less costly to consumers than traditional networks. Examples relevant to our network
could be private or low ICP count lines that are affected by forestry, bush or landslips. An example of a
microgrid in a remote community is shown in Figure 7-9 where the traditional transmission line is either
uneconomic to repair or replace due to extensive forestry and bush.
Starting in 2022, we will investigate and prepare information for customers that may be affected by these
circumstances.

Figure 7-9: Remote area Microgrid
Asset Management Practice

We are following the lead of other industry players from New Zealand and overseas in seeking to align
with the best industry asset management practice. The most widely recognised standard used in the New
Zealand and electricity distribution industry is now ISO55000. Horizon Networks is committed to achieving
broad alignment and certification with this standard by 2023.
As our network transforms, we will deploy new systems rich with data, presenting opportunities for us to
enable the open network. However, the data we access and analyse needs to be fit for purpose. We will
implement a data quality framework to ensure we maintain a structured approach to understanding,
documenting and improving our data.
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Open Network Framework
Third Parties Provide DERs and DR for Network Support

In 2018 we acquired a 50kV transmission line from Transpower in the Eastern Bay of Plenty. The
transmission line is 66km long and runs from Opotiki along the East Cape to the remote Te Kaha township.
This is difficult to access a transmission line of non-standard voltage (50kV). Overall, this line is in good
condition for its 50-year age (1969 commissioned), however, the line has higher than normal risks
associated with:
•
•
•

Extensive areas of trees (bush, forestry and horticulture shelterbelts) under/near the line
presenting ongoing outage risks;
Large amounts of 4x4 access which can significantly extend emergency repair times; and
A higher-than-normal number of poles sited on the edges of ridges and steep unstable hillsides.

These characteristics make the Te Kaha township an ideal candidate for investigating DER. We conducted
a microgrid study examining battery storage and solar scenarios to complement the existing mobile
generator. The study focussed on reducing unmet load while minimising the cost of energy ($/kWh) over
the lifetime of the microgrid.
We found that a combination of the existing mobile generation and a 2MVA/2MWh BESS (Battery Energy
Storage System) could significantly improve the reliability and quality of supply to the community.
The experience gained from this study will enable us to efficiently re-apply the same model to future
microgrid scenarios in our network. This study informed an RFP (Request for Proposal) for a Te Kaha BESS
2020. In preparing the technical specification and reviewing the RFP, we gained valuable experience in
this emerging technology space that can be re-applied to future microgrids. A sample containerised BESS
solution is shown in Figure 7-10.

Figure 7-10: Example Container Housed BESS

Lack of financial justification and initiatives placed the initiative on hold following our RFP review,
however, we successfully improved our capability in the microgrid space.
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In January 2020 we showcased a Vehicle-to-Home (V2H) inverter enabling customers to use their EVs as
a home backup supply. This was conducted in conjunction with a local ice cream business, with the EV
powering their mobile caravan for up to 5 days. The purpose was to trial the technology, raise awareness
of EVs and demonstrate their potential for network support. The two-week showcase concluded at the
Te Teko horse races, shown in Figure 7-11.

Figure 7-11: Vehicle-to-Home (V2H) inverter showcase
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Open Network Vision
Our future open network vision is depicted in Figure 7-1.

Figure 7-1: Horizon’s Open Network Vision
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Network Performance Targets
Overview
This section discusses the performance targets that are associated with our Asset Management Objectives
and Corporate Values. The targets are set as such to ensure that we are meeting our customers' and
stakeholders’ expectations. The section presents our historical network performances and sets out the
proposed targets for the planning period to meet our Asset Management Objectives.
The targets are categorised into Health, Safety, Environment, and Quality (HSEQ), Customer Experience,
Network Performance, and Asset Management Maturity.

Health, Safety, Environment, and Quality (HSEQ)
We have established performance targets for our Health, Safety, Environment, and Quality objectives to
ensure our activities and network assets present an acceptable level of risk to field staff, the public and
the environment. To support this, we are aligning our practices with the requirements of industryrecognised management systems for health and safety (ISO45001), public safety (NZS7901),
environmental management (ISO14001) and quality management (ISO9001).
As shown in Table 8-1 to Table 8-4, the quantitative targets for HSEQ objectives are set to measure our
performance against internal targets and industry benchmarks where applicable to:
•
•
•
•

Reduce the likelihood of workplace accidents;
Ensure public safety;
Protect the environment from harm; and
Assure the quality of work practices.

Our workplace safety performance (Lag & Lead) is shown in Table 8-1. In FY21, the Total Recordable Injury
Frequency Rate (TRIFR) and Loss Time Injury Frequency Rate (LTIFR) performance are trending positively
against the FY21 targets, with a significant drop in the LTIFR reported. The near-miss frequency rate
(NMFR) is well above the set target in FY21. This is a reflection of the high level of engagement from the
Business & employees to Health & Safety and the reporting of near-miss events.
Table 8-1: Workplace Safety Performance
INDICATOR

FY19

FY20

FY21

Workplace Safety Performance - Lag

Target

Total Recordable Injury Frequency Rate (TRIFR),
Employees and Contractors, per million hours
Lost Time Injury Frequency Rate (LTIFR), Employees and
Contractors, per million hours
Workplace Safety Performance - Lead

<1515

8.16

Actual
0

12.5

<815

8.16

0

6.3

Target

Near Miss Frequency Rate (NMFR), per million hours

>4615

Actual
237

171

269

Table 8-2 summarises our lagging and leading indicators for public safety performance. As with all
indicators, we reflect the diversity within the work scopes, overall, we are on track to meeting the targets.
The number of third-party incidents that damage network assets are out of our set target. In minimising
any future disruptions to services, we are reviewing the events as part of continual improvement, further
details are discussed in Section Third-Party Interference. Likewise, our single strand, hard drawn bare
copper and galvanised steel reconductoring programme is ongoing, heading towards the target in FY21.
15

Note that the target has been reviewed and updated in FY22.
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Table 8-2: Public Safety Performance
INDICATOR

FY19

Public Safety Performance - Lag

FY20

Target

Number of incidents involving members of
the public or their property due to an issue
relating to network assets
Number of third-party incidents that damage
network assets
Public Safety Performance - Lead

FY21

Actual

<5

0

0

0

<10

22

22

32

Target

Actual

School and Early Education safety awareness
packs provided
Public Safety campaigns delivered

1500

>2000

1500

1700

4

10

Reduced length of single-strand, hard drawn
and galvanised conductors on the Network
(km)
Verify integrity of earthing system – Number
of earth bank tests
Inspections of high public safety criticality
assets (eg public spaces, schools etc.)
Safety cable locates

~10km

~10km

3 (Prints)
18 (Radio)
~14km

4 (Prints)
720 (Radio)
~7km

>300

N/A

500+

500+

>500

1000+

1000+

1000+

>200

300+

300+

300+

We have set environmental and quality targets to monitor non-conformances and both are presented in
Table 8-3 and Table 8-4 respectively. In FY21, there was an environmental-related incident where the
transformer was leaking oil during transport and corrective action was performed immediately. For
quality performance, we have an internal audit performed every year in maintaining ISO 9001
certification. We are also aiming to achieve ISO 55001 certification by FY23.
Table 8-3: Environment Performance Targets
INDICATOR

FY20

Environmental Performance

Target

Number of environmental related incidents
Environmental incidents and near misses
reported and investigated within 28 days

FY21
Actual

0

0

1

100%

100%

100%

Table 8-4: Quality Performance Targets
INDICATOR

FY20

Quality Performance

Target

FY21
Actual

Internal Audit

Annually

✓

✓

ISO 9001:2015 Certification

Certified

✓

✓

ISO 55001:2014 Certification

Certified by FY23

Aligning our practices to ISO 55001

Asset Management Maturity

Asset management maturity (AMMAT) assessment is a self-assessment approach against the
requirements of ISO55000 to identify the area of focus for improvement. Our progress towards ISO55001
certification is underway with FY23 being our realistic target date. Previous year self-assessed average
AMMAT scores are presented in Table 8-5.
Table 8-5: Self-Assessment AMMAT Scores Benchmarked
INDICATOR
Self-Assessed Average AMMAT Scores

FY16
2.75

FY17
NA

FY18
2.95

FY19
2.82

FY20
2.98

FY21
3.10

FY22
3.32
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We anticipate an average AMMAT score above 3.0 by FY21. Figure 8-1 shows the average score for each
of the assessed functions in FY22.

Figure 8-1: FY22 Average AMMAT Score by Assessment Functions
Resilience Management Maturity

We have recently completed an initial self-assessment on our Resilience Management Maturity (RMMAT)
against the EEA Resilience Guide16 and New Zealand’s 4R approach to Hazard Management. The initial
self-assessment suggested we are in the “developing” stage, with an average score of 2.67 out of 4 across
19 functions17.
However, this is the first RMMAT assessment and will require continual re-evaluation. We intend to
reassess our resilience maturity on an annual basis, with annual work packages to be developed to bridge
our gaps to industry best practices. Figure 8-2 shows the average score for each of the functions.

16
17

Electricity Engineers’ Association of New Zealand (Inc.), Resilience Guide, November 2020. Link
Scoring details: 0 – Unaware, 1 – Aware, 2 – Developing, 3 – Competent, and 4 – Excellent
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Figure 8-2: Horizon’s Initial RMMAT Self-Assessment Results

Customer Experience
Our asset management strategy addresses the need to provide customers with an acceptable supply
quality at a reasonable price. We conduct surveys once every two (2) years to assess customer satisfaction
levels. This helps us to ensure we understand our customers' expectations and better investment
decisions.
In the survey, we ask the customers to rank the importance of the services that we provide. These include
price, supply continuity, restoration time, accessibility, communications, outage management, and
quality of supply.
Continuity supply, price and outage management ranked as the most important attributes in the 2018
survey. In the 2020 survey, we can see the shift of customers' preferences into the price, supply continuity
and restoration time. The results are reported in Figure 8-3.
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Figure 8-3: Priority Assessment (Prepared by Dr Virgil Troy © SIL Research 2020)

The performance targets for our customer experience are framed around both qualitative and
quantitative measures. The key performance metrics of our service are recorded in Table 8-6 and Table
8-7.
Between 2018 and 2020, the overall customer satisfaction level with service received is similar. However,
in 2020, the satisfaction level with price, continuity of power, and restoration time are lower compared
to 2018.
To address our customers’ concerns on price, we are reviewing our pricing structure and potential reforms
to better reflect the costs to operate, maintain and invest in the Network. The Time-of-Use pricing
structure, which becomes optional to our customers from FY23 onwards, will provide greater
transparency and allow for improved customer choices.
Our survey shows that customer experience for continuity of power and restoration time is about the
same for 2018 and 2020. However, the measured CAIDI performance in Figure 8-6 suggests otherwise,
which shows an improvement in the efficiency of planned work and fault response.
Table 8-6: Qualitative Measure of Customer Experience
INDICATOR

2018

Qualitative Measure
Overall customer satisfaction level with service received
1=low, 5=high
Customer satisfaction level with price
1=low, 10=high
Customer satisfaction level with continuity of power
1=low, 10=high
Customer satisfaction level with restoration time
1=low, 10=high

Target

2020
Actual

>3.5

3.91

3.95

>7

6.7

5.6

>7

8.5

8.3

>7

7.9

7.6

Table 8-7: Quantitative Measure of Customer Experience
INDICATOR
Quantitative Measure
Power quality – the number of customer complaints

Target
<5 per year
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Network Performance
Network Performance Targets
The Commerce Commission sets price and quality controls for 17 local lines companies, including Horizon
Networks. These controls are outlined in the Electricity Distribution Services Default Price-Quality Path
Determination 2020 (DPP3). The controls involve capping the total revenue the companies can earn from
their consumers and requiring them to maintain their average quality to certain levels.
The quality standards are focused on the reliability of the electricity network. The Commission sets limits
for the average number and duration of power outages across the region. These limits apply for the entire
DPP Regulatory Period, which for the DPP3 is from 1st April 2020 until 31st March 2025.
The current limits are based on each company’s historic performance. In calculating and assessing their
compliance with the standards, the rules limit the impact of one-off events like significant storms, to
consider the performance of the network as a whole over the year.
EDBs breach their quality standards if the number or duration of power outages exceeds the specified
limit. For unplanned outages, this limit is a yearly limit. For planned outages, this limit is a five (5) year
limit (the entire DPP Regulatory Period).
Each year EDBs must report to the Commission on whether they have complied with the rules. If not, the
Commission can take a range of enforcement steps, including a formal warning or court action seeking
penalties.
The key indicators to measure our reliability performance are:
•
•

The System Average Interruption Duration Index (SAIDI), expressed in minutes, is the average
duration of interruptions that a customer experiences in a year;
The System Average Interruption Frequency Index (SAIFI) is the average number of interruptions
that a customer experiences in a year; and

Similar to quality limits, the Commission also sets SAIDI quality targets for EDBs to aim to meet. These
targets are all yearly and apply throughout the DPP Regulatory Period. EDBs meet their targets when their
SAIDI/SAIFI values are lower than the target value. While there are no SAIFI targets set by the Commission,
we calculate our internal targets based on the ratio of SAIDI limits to targets.
Table 8-8 shows our Network Performance Limits and Targets for the DPP3 Regulatory Period, as well as
our values for FY21. The table shows that we were compliant in FY21, with SAIDI & SAIFI values under the
Planned and Unplanned Limits. While we were under target (customers experienced fewer and shorter
duration interruptions across our network) for Unplanned outage SAIDI & SAIFI, the Planned outage SAIDI
& SAIFI values were both above their respective targets.
Table 8-8: Horizon’s Network Performance Limits, Targets, and Actuals for the DPP3 Regulatory Period

18
19

INDICATOR

DPP Regulatory Period Limit

DPP Regulatory Period Target

FY21

Planned SAIDI

171.7318

57.24

62.32

Planned SAIFI

5.44

0.3619

0.41

Unplanned SAIDI

194.53

144.35

133.54

Unplanned SAIFI

2.39

1.7719

1.28

Value shown is the five (5) year limit divided by five (5) to give a yearly limit.
Horizon’s internal target based on the ratio of SAIDI limit to SAIDI target applied to the SAIFI limit.
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Historic Network Performance Analysis
In addition to reporting on our DPP3 quality metrics, The Commission also requires us to report on quality
metrics in our annual Information Disclosures (ID). While our Information Disclosures contain the same
metrics and are calculated from the same set of outages, the values are reported differently.
Unlike the methodology used in calculating the DPP compliance figures, the way in which the ID quality
metrics are calculated has not changed since 2012. This allows the yearly data produced to be analysed
in conjunction with historic ID figures and trends to be established and analysed.
The graphs below contain all information from our IDs to facilitate like-for-like analysis.
Figure 8-4, Figure 8-5 and Figure 8-6 show the historical network performance for the past nine (9) years.
As shown in Figure 8-4 and Figure 8-5, we observe an upward trend in SAIDI & SAIFI due to planned
outages as we discontinued live line work and close-approach vegetation works in 2017. The live line work
was eliminated to reduce the worker safety risk according to the Health and Safety at Work Act 2015.
To understand the duration of the average fault, CAIDI can be calculated as SAIDI/SAIFI. Although CAIDI is
not a metric reported in the DPP compliance statements, it is an important metric that gives insight into
our fault response time and allows us to understand the effectiveness of our fault response and make
necessary improvements as required.
Looking at the planned CAIDI in Figure 8-6, the trend is decreasing steadily from FY17. This reflects our
increased effort to reduce the impact of planned interruptions.
For unplanned outages, there are no apparent trends across the three (3) metrics when FY18 is excluded.
This is largely due to the variability inherent in unplanned outages. In FY18 we exceeded our Commerce
Commission set limits for SAIDI & SAIFI due to storms, with two (2) ex-tropical cyclones in the calendar
year of 2017. The event has been reported to and investigated by the Commerce Commission.

T
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Figure 8-4: Historical SAIDI Performance
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Figure 8-5: Historical SAIFI Performance
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Figure 8-6: Historical CAIDI Performance

Based on the most recent customer survey, we understand restoration time is one of the most important
qualities of services for our customers. We have analysed our restoration time of unplanned interruptions
with the trend since FY13 presented in Figure 8-7. Over the period between FY13 and FY21, the frequency
of extended duration outages (unplanned outages over three (3) hours long) peaked in FY17 and FY18,
due to extreme weather events at the end of FY17 and early FY18. When excluding Major Event Days, we
found no trend in our extended duration outages between FY13 to FY21. We will continue to monitor
future extended duration faults and devise a plan to improve restoration time.

Proportion of Extended Duration Unplanned
Interruption (%)
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Figure 8-7: Proportion of Extended Duration Unplanned Interruptions

Causes of Interruptions
To further understand the root cause of our unplanned interruptions, we have performed a root cause
analysis where the causes are illustrated in Figure 8-8. According to FY21, the major cause of unplanned
interruptions, ranked based on SAIDI impact, are:
1.
2.
3.
4.
5.

Vegetation;
Defective Equipment;
Third-Party Interference;
Cause Unknown; and
Adverse Weather.

The trends of these causes of interruptions are explained in the following sub-heading.
100%

Proportion of All Unplanned
Interruptions (%)

90%
80%

3rd Party Interference

70%
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60%

Vegetation

50%
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40%

Human Error

30%

Defective Equipment

20%

Cause Unknown

10%

Adverse Weather
Adverse Environment
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Figure 8-8: Proportion of All Unplanned Interruptions by Type
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Vegetation

As a measurement of the effectiveness of our vegetation management, vegetation related unplanned
SAIDI, and our vegetation related expenditure are plotted in Figure 8-9. The SAIDI caused by vegetation
appears to have an upward trend which is acknowledged. We have identified the unplanned SAIDI impact
in FY21 is caused by our previous vegetation practices, which did not reflect the push of other parts of the
Network that are susceptible to vegetation.
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The improvements that we have made since FY20, such as the risk-based cut plan have helped us prioritise
vegetation inspections and management. We have increased our spending on vegetation in FY20 and
FY21. We plan to further increase our spending in FY22 and will continue to monitor vegetation risk and
performances for the upcoming years for any subsequent adjustments.

Financial Year Ending 31 March
Unplanned SAIDI

Vegetation Expenditure

Figure 8-9: SAIDI Performance of Vegetation Related Unplanned Interruptions and Planned Vegetation
Expenditure
Defective Equipment

Defective equipment is one of the main contributors to unplanned interruptions. The SAIDI and SAIFI plot
in Figure 8-10 shows a downward trend. We are monitoring and correctly classifying unplanned outages
caused by defective equipment and expect a further reduction in SAIDI due to the rollout of our risk-based
asset inspection programme in FY21, and our fully operationalised risk-based asset replacement and
renewal programme.
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Figure 8-10: SAIDI & SAIFI Performance of Defective Equipment Unplanned Interruptions

Figure 8-11 shows a breakdown of defective equipment for unplanned interruptions by asset type. Most
of the defective equipment faults are caused by Transformers, Conductor failures (including joints), and
DDO’s/Links. In FY21 we found that faulty transformers had the highest contribution to defective
equipment faults. This is mainly due to the power quality issue, severe weather and winding failure of
transformers. To further improve the accuracy of our reporting, we have commissioned a review of the
fault causes and data cleaning, which may impact future reporting of interruption caused by equipment
failure. The figure in the following year might show a different result after the clean-up.
A new risk-based paper-less defect management process has been implemented in FY21. We are aiming
to methodically target high-risk defects before they fail. The new system and process will help improve
the effectiveness of defect management and also help optimise the high-risk activities to be completed
proactively.
Our plans on managing the asset fleet can be found in Section 10: Fleet Management.
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Proportion of Defective Equipment Interruptions by
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Figure 8-11: Proportion of Defective Equipment Unplanned Interruptions by Asset Type
Third-Party Interference

Third-party interference interruptions are mainly caused by vehicles hitting assets, something that we
have a low level of control. Figure 8-12 shows the SAIDI minutes fluctuate randomly across the years.
Throughout FY20 and FY21, we have taken precautionary steps to reduce the likelihood of outages caused
by third-party interference. These steps include moving assets to new locations, installing barriers to
protect our assets, and undergrounding assets if feasible.
We plan to carry out further detailed analysis using crash data against our asset records and develop a
long-term design thinking to reduce the third-party interference risk on the network.
Other events that could be resulting from third parties working near our power lines are also captured.
We have reviewed our close approach consent process and enhanced it to reduce the risk of third-party
interference by work activities. We will monitor the effectiveness of the new approach and continue to
improve it to reduce third party interference related to such work activities.
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Figure 8-12: SAIDI & SAIFI Performance Unplanned Interruptions Caused by Third-Party Interference
Cause Unknown
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Cause unknown can be a major concern for electrical distribution business as high or increasing cause
unknown SAIDI and SAIFI, may indicate poor data recording and/or fault-finding processes. Since FY19,
we are recording the probable cause for all cause-unknown outages. Most of the cause unknown faults
are suspected to be caused by transient vegetation and wildlife. The proportion of our unknown
interruption SAIDI and SAIFI metrics has remained relatively stable over the past years. In Figure 8-13, no
trend exists, and it can be explained simply by a naturally random variation in the data.

FY21

Financial Year Ending 31 March

Unplanned SAIDI

Unplanned SAIFI

Figure 8-13: SAIDI & SAIFI Performance of Cause Unknown Unplanned Interruptions
Adverse Weather

Figure 8-14 shows the SAIDI and SAIFI performance of adverse weather interruptions. From the data, we
observe a major weather event in FY18 which has been mentioned previously. Since weather events are
random, we can expect to see natural variation across time. Our plan to mitigate the impacts of adverse
weather is focused on improving the engineering of our assets and an active underground programme for
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vulnerable and high-risk assets. This is aided by our risk-based asset inspection and replacement
programmes which aim to address the poor condition and high criticality assets. The poor condition and
highly critical assets have the potential to cause interruptions during Adverse Weather.

Unplanned SAIFI

Figure 8-14: SAIDI & SAIFI Performance of Adverse Weather Unplanned Interruptions

Asset Stewardship
Maintaining acceptable asset fault rates requires the efficient allocation of available capital and
maintenance funds. Hence, the Asset Stewardship targets are set to measure the efficiency of operating,
maintaining, and replacing our assets. At the same time, it also indicates which asset type may require
focus. Table 8-9 records historical performance and the targets for our overhead and underground
system.
For FY17 and FY18, the fault rate increases are a result of the extreme weather events and Major Event
Days in 2017. The increasing trend in the 11kV overhead fault rate from FY19 to FY21 is caused by the
increased number of vegetation related interruptions. We have made improvements to our vegetation
management processes to better understand the risk and prioritise the cut. We have increased our
vegetation management budget and will continue to monitor the performance and make necessary
improvements. See Section 8.4.3 for further details on vegetation related faults.
The variation of fault rate for 11kV underground assets is highly sensitive to the number of interruptions
due to the relatively low total underground circuit length (circa 220km). Most of the 11kV underground
faults in FY21 are caused by defective equipment. We have rolled out a risk-based asset replacement and
renewal programme, and a risk-based defect management process to replace high-risk assets. See Section
8.4.3 for further details on defective equipment-related faults.
The targets are set based on our knowledge of the health and condition of the assets. We have a high
level of confidence in our underground 33kV system; therefore, the target was set at zero.
Overall, we are broadly within or close to the set target for both our overhead and underground system.
Table 8-9: Asset Stewardship Performance Against Targets
INDICATOR

TARGET

FY13

FY14

FY15

FY16

FY17

FY18

FY19

FY20

FY21

13.75

8.71

10.21

11.83

Average asset fault rates (Faults/ interruptions per 100km)
11kV overhead faults

<10

7.25

5.3

7.08

5.1

10.21
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TARGET

FY13

FY14

FY15

FY16
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FY17

FY18

FY19

FY20

FY21

1.48

2.44

3.72

6.34

Average asset fault rates (Faults/ interruptions per 100km)
11kV underground faults

<3

4.78

4.24

4.63

3.56

5.56

33/50kV overhead faults

<5

3.45

2.3

2.24

3.92

2.81

5.62

2.05

1.23

1.23

33kV underground faults
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Number of Interruptions

Figure 8-15 shows the number of interruptions per 100km of 11kV feeders in FY21. Based on the number
of interruptions, the worst performing feeder is Ruatoki. Ruatoki is the longest feeder in the network with
a length of circa 100km. This results in the Ruatoki feeder having the 7 th highest fault rate per 100km.
Most of the interruptions on the Ruatoki feeder are caused by vegetation and third-party interference. In
countering these interruptions, we have reviewed our vegetation management processes and close
approach consent process. In addition, we are trialling LV monitoring and HV fault indicator to increase
the fault visibility with details discussed in Section 7.

Number of Interruptions

Interruptions per 100km

3-Y Average Interruptions per 100km

Figure 8-15: Feeder Faults per 100km for FY21

20

This value is disclosed in 2018. However, it was discovered that a transformer tripping at the Ohope Zone Substation was incorrectly categorised as an
underground circuit fault, therefore the value was incorrect.
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Network Planning Principles
Overview
This section sets out the process employed to establish our long-term plan and the planning principles
used to identify the various projects that are contained within the plan. The planning principles inform
investment choices to meet our Asset Management Objectives in line with our stakeholders’ interests and
corporate objectives. Our strategy and plan around Climate Change and resilience planning are explained
in Section 6, and our preparation anticipating network transformation due to emerging technologies in
achieving net-zero carbon is outlined in Section 7.
Figure 9-1 shows our overall planning process which involves multiple stages.
The planning principles serve as inputs to the Need Identification where we identify and prioritise any
issues or opportunities that need to be addressed. Options are then developed for the confirmed needs
and the preferred option identified. Budgets are estimated, optimised, and allocated for the planning
period. We continually improve each step of our planning process to ensure our spending is
commensurate with our stakeholders’ and business needs and deliver an optimal solution for the long
term.
Our Project Risk Model and planning processes prioritise the Capital Projects, seeking the most effective
plan that maximises spending efficiency whilst reducing the overall risk profile for the business. The model
allows us to keep our spending within the Commerce Commission Default Price Path (DPP) limits whilst
controlling the overall risk of the network to our reliability targets.
The outcome of this process determines our Long-Term Plan.

PLANNING
PRINCIPLES

STAKEHOLDERS

Asset Management Plan 2022-2032

Network Planning Principles

INVESTORS

CLIMATE
CHANGE
(refer Section 6)

CUSTOMERS

NETWORK
TRANSFORMATION
(refer Section 7)

LEGISLATIVE

FLEET
MANAGEMENT

BUSINESS

RESILIENCE
PLANNING

9-2

CORPORATE

NETWORK
DEVELOPMENT

NETWORK PLANNING

Need
Identification
Discover assets that
require remedial actions
and prioritise the need

Option
Analysis

Continual
Improvement

Analyze and select
option having highest
benefit-cost ratio

Ongoing efforts to
improve assets and
processes

Financial
Budgeting
Budget optimization
over the next 10-years

Figure 9-1: Network Planning Process

Fleet Management Principles
The Fleet Management principles are the most important lever in ensuring our overall network health is
optimised whilst maximising the network’s operational performance, as well as minimising hazards to the
public and personnel. These principles are set to meet the expectations of our customers and deliver
against the price-quality thresholds set by the Commerce Commission.
Our fleet management principles are categorised into Replacement and Renewal, Preventative
Maintenance, Defect, and Vegetation. The sections below outline the principles for Fleet Management.
Replacement and Renewal
Before FY 2021, our Replacement and Renewal programmes for all asset types were based on the asset’s
age whereby the assets were replaced as they reached their expected economic end of serviceable life.
Since 2021, we have migrated our age-based approach to a risk-based framework for our key primary
assets. The most notable asset types that are now replaced using a risk-based approach are Poles,
Conductors, Transformers, Switches and Ring Main Units (RMUs). All remaining assets continue to be
replaced on age.
Our Asset Risk Model is modelled using a combination of the UK’s Distribution Network Operator (DNO)
common network asset indices methodology and New Zealand’s Electricity Engineer Associations (EEA)
Health and Criticality Guides.
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The Asset Risk Model is derived using asset health indices (H1-H5) and asset criticality levels (C1-C5) that
result in assets being categorised into risk categories, R1-R521. This is presented in Figure 9-2.
Our risk-based replacement considers future asset risk at the end of the 10-year planning period. To
manage the overall fleet risks, assets in the R1 & R2 risk categories (Future Year-10 Risks) qualify for
replacement within the planning period and the costs associated with such replacement will inform our
overall 10 Year Replacement and Renewal expenditure.

Figure 9-2: Horizon Network’s Asset Risk Matrix

Details of the asset risk modelling can be found in the following sub-section.
Asset Risk Model

Figure 9-3 shows the overview of our Asset Risk Model. The terms ‘Health’ and ‘Criticality’ are used in the
place of ‘Probability of Failure’ and ‘Consequence of Failure’. The risk-based model uses criteria in Table
9-1 to determine Asset Health Indices (AHI) and Asset Criticality Index (ACI). As risk is a function of fleet
health and criticality, this allows us to assess the fleet risk in addition to fleet health.

21

R1 – Very High Risk. R5 – Lowest Risk.
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Figure 9-3: Horizon Network’s Risk Model Overview
Table 9-1: AHI and ACI Criteria
AHI Criteria
Asset Age

Explanation
Estimated by asset’s commissioning date

ACI Criteria
Service Levels

Inspected
Conditions

The overall health score is calculated using the
answers from an asset inspection script (AMS
Mobility Solution).

Public Safety

Explanation
Estimated based on feeder load served, feeder
voltage, equipment power rating and distance
from substations.
Measured based on population density and
identified public spaces.

Our inspector’s score serves as a reference towards
the inspected results.
Coastal
Corrosion
Modifier
Geothermal
Corrosion
Modifier

A modifier is used for assets located close to the
coast.

Workplace
Safety

A modifier is used for assets located close to the
geothermal area.

Environmental
Impact

Distance from substations and terrain
classification are used as proxies to estimate arc
flash and access difficulty risk.
Identified sensitive land parcels are used to
estimate environmental impact.

Table 9-1 details the definition of Asset Health Indices (AHI) and Asset Criticality Index (ACI) that are used
while assessing asset risk.
Table 9-2: Asset Health and Criticality Indicators’ Definitions
AHI
H5

Definition22
As new condition – no drivers for replacement

ACI
C5

H4

Asset serviceable – no drivers for replacement, normal
in-service deterioration

C4

22
23

Definition23
Slight: Failure of the assets is unlikely to cause harm to
personnel, business or the environment.
Minor: Credible CoF is broadly tolerable and runs to failure
may be a valid strategy

AHI Definition adopted from Electricity Engineers’ Association (EEA) Asset Health Indicator (AHI) Guide
ACI Definition adopted from Electricity Engineers’ Association (EEA) Asset Criticality Indicator (ACI) Guide
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AHI
H3

Definition22
End-of-life drivers for replacement present, increasing
asset-related risk

ACI
C3

H2

End of life drivers for replacement present, high assetrelated risk

C2

H1

Replacement recommended

C1
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Definition23
Typical: Asset failure would cause some disruption and
inconvenience, but systems are already in place to anticipate
and manage the outcomes
Elevated: Asset failure would cause significant harm to
personnel, assets, the business or the environment. The
consequences are tolerable but should be avoided or
mitigated if it is practicable to do so
Extreme: The credible consequences of failure could not be
tolerated

Maintenance
The key approaches to Preventative Maintenance are:
•
•
•
•

Inspection;
Monitoring;
Testing; and/or
Servicing.

Each Preventative Maintenance activity for an asset is supported by a Standard Operating Procedure
(SOP) and a reporting process.
The need for an asset’s preventive maintenance is risk-based, or the frequency of preventative
maintenance activity is based on the manufacturer’s recommendation. We may change the preventative
maintenance routine based on the historical performance of the fleet or industry best practice.
The preventive maintenance tasks are scheduled throughout the asset’s life, which will inform our longterm maintenance programme.
Defect
Defective assets are typically remedied on-site or replaced if the condition of the assets warrants
replacement. We are applying a risk-based approach to our defect management to assess, monitor, and
control defect risks systematically. The risk-based approach categorises defects into priority categories
(P1-P4), and the defected assets are entered into the defect register for monitoring.
Defects are by their nature reactive we allow for capital and operational expenditure based on historical
defect expenditure performances. The priority of defective assets is analysed so that they are included in
our defect register that is included in our annual defect expenditures and long-term plans.
Vegetation
We have developed a risk-based cut-plan to optimally monitor and control vegetation related risks by
utilising our inspection data. Similar to our asset risk model, our risk-based cut-plan is defined as a function
of Probability of Failure and Consequence of Failure, which forms a matrix as shown in Figure 9-4. The
risk-based cut-plan will inform our short-term vegetation expenditure while historical performance
informs the long-term expenditure forecast.
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Figure 9-4: Vegetation Risk Matrix

Network Development Principles
Quality of Supply (Reliability, Safety & Environment)
We define “ uality of Supply” as the ability to maintain a continuous electricity supply to our customers
whilst maintaining legislative requirements and obligations. Quality of Supply can be further categorised
into Reliability, Safety & Environment.
Reliability

The Commerce Commission regulates the Network Reliability24 through the Network’s SAIDI and SAIFI
performances (See Section 8 on our past performance). Improving our customer experience and SAIDI or
SAIFI performances have become the main driver for Reliability Projects.
We identify the need for Reliability work through analysing historical performance and probability of
unplanned outages on our sub-transmission and distribution feeders. We then analyse options and
monetise the reliability benefits of the options where the most economical solution will be chosen.
Safety & Environment

To improve our customer’s confidence and comply with legislative requirements, we aim to control public
safety, personnel safety and environmental risks by investing in projects that will reduce or eliminate
these risks. Safety & Environment works are identified from the outcome of:
•
•
•

Root-Cause Analysis on an unforeseen asset failure or safety incident;
Audit and Gap Analysis on Legislation Changes identifying non-conformances on the Network;
and
Network Modelling and Simulations on Network changes.
System Growth & Customer Connection

As our customer base grows within the Eastern Bay of Plenty region, we view ourselves as a catalyst for
the region’s economic growth. We actively identify constraints on our network and invest in the asset that
may inhibit future customer connections and regional development.
The principles that we use to identify network constraints are:
•
24

Capacity - Operate the Network not exceeding asset thermal and fault current ratings; and

The degree to which our Networks can maintain continuity of supply to the customers.
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Security - Maintain current Network Security Levels. (Security of Supply planning principles
explained in Section 9.4.3).

Our approach to identifying the needs of growth-driven investments is mostly revolved around the
analysis in Figure 9-5.
Nameplate Data
(GIS)

Pre-Contingency
& Post-Contingency
Analysis

Operational Data
(SCADA)
System Constraints
Expected Year

Mitigation Plan
Option Analysis

Historical Trend
(SCADA)
Demand Forecast

Long-term
Investment Plan

Legends:
Inputs

Future Step
Changes

Analysis

Outputs

Figure 9-5: Network Development Analysis Methodology
Demand Forecasting

Our SCADA system gives granularity of the load data on our Sub-Transmission and 11kV Distribution
feeders. Besides that, our energy consumption database provides the same granularity as our SCADA
system, for the loading of selected customers. By analysing our SCADA data and all past step changes
through our energy consumption database, we can determine the historical organic growth rate of the
region.
We also sourced our information from District and Regional Council plans, Statistics NZ and less formally
through industry contacts and local business organisations to inform our organic load forecast.
The organic growth rates are derived from:
•
•

The three-year rolling average of Average Top 100 Demand Peaks over the last five years; and
The compound growth rate was measured over the last five years.

Based on the derived organic growth rate, our substation and feeder demand are then projected across
the 10-year planning period. This will form the base forecast. With a degree of certainty, future step
changes are then added to the base forecast to give the demand forecast for each zone substation and
distribution feeder.
Network Constraints

Network constraints are identified from load flow analysis, which is simulated from our Network
Modelling software for each network region under different scenarios. The two (2) main scenarios are:
•
•

Pre-Contingency scenario, where the network is operating at its nominal configuration; and
Post-Contingency scenario, where the network has been temporary re-configured to support the
load of a faulted feeder.
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Options and Timeframe

Options to relieve Network constraints are assessed through the Return on Investment. We analyse the
capacity gain of each option and evaluate them with the cost of each option which informs the capacity
gain against cost ratio. We also consider Non-Network alternatives such as embedded generation, energy
storage and the impact of pricing reforms during this stage.
By marrying the Network Constraint analysis and Demand Forecasting, we can forecast when the Network
will be constrained, which informs the timeframe of a project. Major projects which require high capital
investments may be broken down into stages across multiple financial years, based on a pre-determined
spending curve or work-breakdown tasks.

Resilience Planning Principles
As an electricity infrastructure provider in the Eastern Bay of Plenty region, Horizon Networks is a Lifeline
Utility as defined in the Civil Defence Emergency Management (CDEM) Act 2002. Under the Act, lifeline
utilities are obliged to:
•
•
•
•
•

ensure that it can function to the fullest possible extent, even though this may be at a reduced
level, during and after an emergency;
make available to the Director in writing, on request, its plan for functioning during and after an
emergency;
participate in the development of the national civil defense emergency management strategy and
civil defence emergency management plans;
provide, free of charge, any technical advice to any Civil Defence Emergency Management Group
or the Director that may be reasonably required by that Group or the Director;
ensure that any information that is disclosed to the lifeline utility is used by the lifeline utility or
disclosed to another person only for this Act.

Our resilience planning sets out in the following sections focus on risk reduction and preparedness in
responding to major events.
Resilience by Design
To reduce long-term High Impact Low Probability (HILP) risks on our assets, we aim to improve the design
of the assets that are vulnerable to major events such as floods, storms and earthquakes. By sourcing data
from NIWA and other local agencies, we identify the locations prone to HILP risks and improve the design
of the assets to reduce asset vulnerability in those areas. Our current focuses are:
•

•
•
•

Overhead Line Design – We are utilising CATAN, a line design software that enables our Design
Engineers to design lines up to AS/NZS 7000 Standard. Design around pole foundation has also
improved by the introduction of Pole Donuts in our Standard Design. We have also moved to
composite fibreglass crossarms which have a lower probability of failures compared to traditional
wooden crossarms when under stress during HILP events;
Underground Line Design - We have deployed overhead to underground network conversion
programme for assets with a high probability of failure during HILP events and high public safety
risks. Other drivers are stakeholders’ requirements and finance; and
Transformer Design – Distribution transformers in lightning prone areas to be installed with
lightning arrestors to minimise equipment damage due to earth faults.
Substation Building - All new substation buildings will be designed to the appropriate Importance
Level (IL3/IL4) based on criticality and risk levels. We have initiated a seismic assessment
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programme for our most critical zone-substation buildings to understand seismic risk. This
assessment will be extended to all zone substations in FY23 and FY24.
Resilience (Security) of Supply
The network configuration that enables an alternative route for electricity supply to customers can also
reduce long-term HILP risks. Horizon used to work with a pre-determined Security of Supply criteria, but
we are migrating to an area-based Lost Load Risk approach and the application of Value of Loss Load
(VoLL) when identifying the need for improving sub-transmission and distribution feeders’ Security of
Supply.
This approach allows us to express risk in terms of dollar value and the benefits gained from an improved
Security of Supply. Options and economic evaluations of the options are to be followed after the need has
been identified.
Resilience against Major Event
As an active member of Bay of Plenty Lifelines Utilities Group (BOPLG), we provide coordination function
between utilities and mitigate the effects of hazards on utilities and business operations. Coordination
with NEMA, BOPLG, and other agencies such as NIWA provides the necessary inputs for our emergency
responses and resiliency planning.
Our obligation under the CDEM acts requires us to improve our readiness for major events which propel
us to develop and maintain plans, processes, systems, and staff training in the case of major events. From
time to time, we review our Business Continuity Plan (BCP), Disaster Recovery Plan (DRP) and Participant
Rolling Outage Plan at a set frequency. Network disaster drill is also performed annually to prepare our
staff and service providers for major events.

Event

In summary, our plans for major events and their control mechanism are briefly outlined in Figure 9-6.
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Figure 9-6: Major Events and its Controls

25

Participant Outage Plan is available in Horizon’s website https://www.horizonnetworks.nz/information-disclosure-regulation
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Fleet Management
Overview
This section describes the plans for managing our fleet to meet our Stakeholder objectives. In summary,
our asset fleet, their expected life and respective order-magnitude quantity are illustrated in Figure 10-1.

Fiberglass
Crossarm
Quantity: 178
Life: 60Y

EHV Conductor
(50kV & 33kV)
Length: 245km
Life: 60Y
HV Conductor
(11kV)
Length: 1,400km+
Life: 60Y

Zone
Substation

Concrete Pole
Quantity: 20,000+
Life: 70Y
HV Cable
(11 kV)

Ring Main Unit
Quantity: 300+
Life: 40Y

Steel
Pole

Ground
Mounted
Transformer
Quantity: 840+
Life: 45Y
LV Cable
(400 V)

Wooden
Crossarm
Life: 35Y

Overhead
Transformer
Quantity: 2550+
Life: 45Y

Wooden Pole
Quantity: 1,700 +
Life: 55Y
Loads
Loads
LV Conductor
(400 V)

Figure 10-1: Overview of Assets Fleet, Fleet Expected Life, and their Quantity

The age of our asset fleet informs our expenditure at a rudimentary level. Noting that we are continuously
improving our asset data quality, the average age of our pole fleet is 40 years with an expected life of 70
years. The average age of our conductor fleet is 38 years with an expected life of 60 years.
However, pole hardware has an expected life of 35 years, and when compared with the 40 years average
age of the pole fleet, hence accelerated investment is required during the planning period. In FY22, we
have successfully separated pole and pole hardware risk and fleet management strategy, which allows us
to manage pole hardware risk proactively.
The average age of our transformer fleet is 36 years with an expected life of 45 years.
For each asset type, we provide:
•
•
•
•

An overview of the asset type, including key fleet data;
The replacement and maintenance strategy for the fleet;
The forecast capital expenditure for the fleet; and
A risk-based replacement plan on the asset fleet for the planning period.

Our assets and associated strategies are grouped into the categories summarised in Table 10-1. The
categories are arranged in order of service level criticality.
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Table 10-1: Asset Categories
Category

Sub-category

Zone Substations

Substation Transformers
Switchgear
Load Control Plant
Building and Site

High Voltage System

Poles
Pole Hardware
Conductor
Cable
Distribution Transformers
Overhead Devices
Ring Main Unit
Ancillary Overhead Devices
Earth Banks

Low Voltage Systems

LV Conductor
LV Cable
LV Pillars and Fuses

Secondary Systems

Protection System
SCADA System
Communication System
DC Supply System

Non-Network Assets

Information and technology systems, Asset management systems,
Office buildings and workshops, Office furniture and equipment,
Motor vehicles, Tools, plant and machinery

Zone Substations
Zone substations take electricity from Transpower at 50kV and 33kV and, using power transformers,
reduce the voltage to 11kV for distribution to local loads. These are our most critical assets requiring
specialised design, maintenance and replacement strategies. The Zone Substations in our network are
detailed in Figure 10-2.
We have six (6) zone substations supplied at 33kV and one (1) zone substation supplied at 50kV. Both
distribute electricity at 11kV. Transpower has two (2) substations that supply directly at 11kV.
Additionally, we have two (2) 33kV substations that act as switching stations. Zone substations and the
areas they supply are described in detail in the appendices.
Our zone substations comprise the following asset types:
•
•
•
•

Transformers;
Indoor and Outdoor Switchgear;
Buildings; and
Load control plant.
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Figure 10-2: Locations of Zone Substations

Zone Substation Transformers
Overview

Zone substation transformers convert 33kV transmission from Grid Exit Points (GXP) to 11kV for
distribution. The main components of the transformer are:
•
•
•
•
•

Copper windings and a steel alloy core;
An oil-filled tank housing the windings with a top-mounted reservoir;
A tap changer for regulating the voltage;
Oil cooling radiators and fans; and
Ancillary systems for monitoring electrical and oil characteristics.

These are long-life assets (~60Y) with long procurement lead times. These Zone Substation transformers
carry large quantities of oil and require separate containment facilities to manage their environmental
approach.
Our fleet of Zone Substation transformers is detailed in Table 10-2. These assets have been installed over
the past 60 years, and they reflect a range of make and models from 1962 until today.
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Table 10-2: Zone Substation Transformer Characteristics
Asset

Description

Rating Data

Tap changer

Date of Manufacture

East Bank T1

3 phase Tyree

Ferranti, 33kV, 300 amps
(CER 480 amps), 11steps

1987

Galatea T1

3 phase Tolley

7.5 MVA ONAN26, 15
MVA OFAF27, 9.93%
Z, Dyn11
7.5 MVA ONAN, Z
7.92 %, Dyn11

1980

Galatea T2

3 phase Tolley

7.5 MVA ONAN, 7.11,
Dyn11

Kaingaroa T1

3 phase ABB ground
mount open 33kV
bushing

4 MVA ONAN, 5.33
MVA ONAF28, 4.68%
Z, Dyn11

Kaingaroa T2

3 phase ABB ground
mount open 33kV
bushing

4 MVA ONAN, 5.33
MVA ONAF, 4.68% Z,
Dyn11

Kopeopeo T1

3 phase ASEA

Kopeopeo T2

ABB 3 phase transformer

Ohope T1

4 * 1 phase Bonar Long

10 MVA ONAN, 13.3
MVA ONAF, 8.69% Z,
Dyn11
12MVA ONAN,
16MVA ONAF,
11.47% Z@ 16MVA,
Dyn11
1.667 MVA ONAN,
8.46%, Dyn11

Associated Tap Changer
type F323 33/300, 33kV,
76 amp, 23 steps (wide
range tap changer)
Associated Tap Changer
type F323 33/300, 33kV,
76 amp, 23 steps (wide
range tap changer)
ABB UBBDT29 200/150
Range +8% to – 16%,
33kV, 200 Amp, 25 steps
(wide range tap changer)
ABB UBBDT 200/150
Range +8% to – 16%,
33kV, 200 Amp, 25 steps
(wide range tap changer)
Ferranti DS300, 33kV,
300 amps (CER 480
amps), 15 steps
ABB 3 phase unit with
Reinhausen vacutap

1962

Plains T2

ABB 3 phase transformer

4 * Fuller Electric type
EH, 33kV, 76 amps, 15
steps – 6.25+12.5%
ABB 3 phase unit with
Reinhausen vacutap

Station Road T1

Bonar Long

1966

Station Road T2

Bonar Long

10 MVA ONAN, 7.5 Z,
Dyn11

Te Kaha T2

Pauwels 3 phase
transformer

7.5 MVA, ORS
7.5/140

Fuller Electric type F31133/200, 33kV, 300 amp,
11 steps
Fuller Electric type F31133/200, 33kV, 300 amp,
11 steps
REINHAUS VV III 600D40-10 19 1W

12MVA ONAN,
16MVA ONAF,
11.47% Z@ 16MVA,
Dyn11
10 MVA ONAN, 7.5 Z,
Dyn11

1980

1994

1994

1986

2013

2016

1966

2012

Zone Substation transformer technology is mature, and with our relatively small population, we do not
experience many failures. The most common failure mode is oil leaks, followed by tap changer failures,
and bushing failures. It is rare to have transformer winding or core failure.
Failures that cause a loss of supply due to transformer faults are rare, as most substations have dual banks
that can carry the full substation load. Exceptions to this are:

26

ONAN stands for natural oil flow and natural air flow cooling for transformers

27

OFAF stands for pumped oil flow and forced air flow cooling for transformers

28

ONAF stands for natural oil flow and forced air flow cooling for transformers

29

UBBDT stands for on load tap-changer type
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Plains and East Bank - These are a pair of complementary substations that have switched
redundancy; and
Kopeopeo - T1 has a lower rating than T2, and during peak times, the demand load exceeds the T1
rating, although the load does not exceed the transformer emergency rating.

Transformer banks over 5MVA have differential and restricted earth protection to provide high speed
tripping for in-zone faults.
Replacement and Maintenance Strategy

Our policy is to maintain all zone substation transformer assets following manufacturer recommendations
and industry best practices. Our maintenance requirements are shown in Table 10-3.
Table 10-3: Zone Substation Transformer Maintenance Requirements
Service requirement

Frequency

Visual Inspection

2-monthly

Minor service

1-yearly

Major service

Manufacturers recommended intervals

Our replacement strategy is driven by:
•
•
•

Asset condition as indicated by corrosion oil analysis, oil leaks and ancillary equipment condition
(such as cooling fins etc.);
Condition and reliability of the tap changer; and
Obsolescence of the tap changer, availability of spare parts and support for maintenance.

Our fleet strategy going forward is to ensure we use:
•
•

Transformers with synthetic oil, as it is more environmentally friendly than mineral oil; and
Online vacuum tap changes to cater for more variation due to bi-directional flow from distributed
generation.
Switchgear

Overview

Generally, zone substations contain 50kV, 33kV and 11kV switchgear. Switching stations have no
transformers, only 33kV or 11kV switchgear.
Our zone substation switchgear comprises indoor and outdoor types with a mixture of epoxy, air and oil
insulation and a majority of vacuum interrupters. Our switchgear summary is detailed in Table 10-4.
Table 10-4: Zone Substation Switchgear Types
Operating Voltage

Insulation

Interrupter

Quantity

50kV

SF6

SF6

1

33kV

SF6

Vacuum

16

11kV

SF6

Vacuum

10

11kV

SF6

SF6

1

11kV

Epoxy Resin

Vacuum

42

11kV

Air

Vacuum

26

11kV

Oil

Vacuum

2

Sulphur Hexafluoride gas (SF6) is used as an insulating and/or arc quenching medium in some switchgear.
SF6 is non-toxic, heavier than air, with excellent insulating and arc-quenching qualities. It has been used
in high voltage switchgear since the 1970s. SF6 is a greenhouse gas, and users with over 1000kg of SF6
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gas must participate in the NZ Emissions Trading Scheme (ETS). We do not exceed this level, and our
strategy is to maintain our total usage of SF6 below 1000kg. As technology advances, we are looking to
move away from using SF6 as proven alternatives become available.
The SF6 gas is contained in a sealed tank. If an electric arc is established during switching, the temperature
can reach 15,000K, and a small proportion of SF6 is decomposed. The decomposition products are
reactive, corrosive and toxic.
Our SF6 Management Policy provides guidelines for the general management of SF6 within network
equipment or storage facilities.
Where any SF6 arc decomposition products are discharged on-site, the site is quarantined and isolated to
prevent unauthorised access until an accredited SF6 service provider is engaged and decontaminate the
site and disposal of deposits. Disposal is completed according to local or regional council requirements
for the disposal of hazardous materials.
All works involving gas recovery, recharging, and replacement are performed in specialised SF6 workshops
that are equipped with type-approved SF6 handling and containment facilities.
Any SF6 recovery works are conducted so that no gas can be vented or escape to the atmosphere.
Recovered gas is stored in type-approved vessels for recycling. An accredited SF6 handling provider carries
out the recycling.
For HSE reasons detailed above, we have a policy of not purchasing new primary switchgear that uses SF6
as an arc quenching medium and only uses SF6 for insulation. Our fleets of indoor and outdoor switchgear
are detailed in Table 10-5 and Table 10-6.
Table 10-5: Zone Substation Indoor Switchgear Ages
Substation
East Bank

No. of
CBs
6

Switchgear

Installation year

RPS LMVP

Operating
Voltage
11kV

Fonterra

7

Yorkshire YSF6

11kV

Fonterra

6

Schneider Evolis

11kV

BM14, BM18 1996, All
others 1987
2019-2020

Galatea

8

Schneider GeiniEVO

11kV

2013

Kaingaroa

2

RPS LMVP

11kV

1994

Kopeopeo

13

RPS LMVP

11kV

1991

Kopeopeo

5

33kV - Schneider GHA

33kV

2019

Opotiki

8

Schneider GeiniEVO

11kV

2016

Plains

9

RPS LMVP

11kV

1999

Station Road

9

GEC VMX

11kV

Te Rahu

10

33kV - Schneider GHA

33kV

Board 1983, Breakers
1996, one LMVP
panel 2009
2010

End of Economic Life/
Replacement Year

1986
2024

2022

Table 10-6: Zone Substation Outdoor Switchgear
Substation
Galatea

No. of
CBs
5

Description
ABB VBF 36

Kaingaroa

2

Ohope

1

Cooper Power VWVE38X
With Form 4C controller
Siemens 8DJH

Ohope

2

Cooper Power Nova 15

Operating
Voltage
33kV

Installation Year
2015

End of Economic Life/
Replacement Year
2055

33kV

1994

2021

33kV

2021

2061

11kV

2014

2054
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Waiotahi

No. of
CBs
4

Cooper Power Nova 15

Operating
Voltage
11kV

Installation Year
2016

End of Economic Life/
Replacement Year
2056

Te Kaha

1

GEC Althom SF6 dead tank CB

11kV

1997

2037

Te Kaha

1

Schneider

50kV

2013

2053

Te Kaha

2

Siemens 8DJH

11kV

2019

2059

Replacement and Maintenance Strategy

33kV switchgear tends to do very few switching operations during its life, as the primary function is to
protect inherently reliable transformers or prevent reverse flow supplies into line faults. Generally,
failures are caused mainly through contact corrosion on auxiliary switches or general corrosion on the
mechanical mechanism.
Operational failure can be mitigated by routine exercising of circuit breakers (completed annually). The
typical or standard service requirements for switchgear are detailed in Table 10-7.
Table 10-7: Zone Substation Switchgear Maintenance Table
Service requirement

Frequency

Visual inspection

2-monthly

Testing and servicing

10-yearly

Risk-Based Replacement Plan

The major replacement scheduled for this planning period is the Kaingaroa outdoor switchgear driven by
personnel safety risks and the end of life of its protection relays. Station Road indoor 11kV switchgear is
scheduled for replacement in 2022-2023 driven by poor asset condition and arc-flash safety risk. As part
of our Yorkshire YSF6 replacement programme, the remaining Fonterra 11kV Yorkshire YSF6 CBs will be
replaced by 2024. These projects have been accounted for in expenditure forecasts.
Load Control Plant
Overview

The ripple control plant is used to reduce peak load and defer investment for upgrading the network. We
have three ripple injection plants positioned at each GXP which have the combined ability to shed up to
3MW of interruptible load. The dispatch of control signals is automated through the SCADA master
station. A general overview of the ripple control transmitters is summarised in Table 10-8.
Table 10-8: Ripple Control Transmitters
Location

Type

Date Commissioned

Injection

Frequency (Hz)

Kawerau

SFU-K/203

2019

11kV

317

Plains
Waiotahi

SFU-K/303
SFU-K/203

2017
2020

33kV
11kV

317
317

Replacement and Maintenance Strategy

Failure of ripple plant results in loss of control for interruptible load, mainly water heating and streetlights.
Failure can occur at the controllers, thyristors or capacitive injection units. Testing and servicing of the
ripple plant are completed once every year.
Landis + Gyr recommend replacing a ripple plant after 20 years of service when the risk of component
failure increases. Coupling cell components are regarded as highly stable; however, the coupling
capacitors have the greatest probability of failure. There are sufficient spare capacitors to replace 1
coupling cell held on contract in Auckland.
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Risk-Based Replacement Plan

Following a complete study of the existing system in 2011 by Landis + Gyr, we have since replaced ripple
plants at Kawerau, Plains and Waiotahi, and decommissioned the ripple plant at Galatea.
Building and Site
Overview

Buildings at zone substations house secondary systems equipment. The facilities must provide a dry
environment for the correct functioning and long life of the equipment. Buildings are essential for
reducing the safety risk of unauthorised access. Buildings must be secured with alarms, controlled access
and fences to minimise the risk of public access.
Building types include portable, block and wooden construction. Fences are designed to prevent
unauthorised entry into hazardous areas and are electrified. Solid fences (block or wood) are being
considered for urban substations. There are no fences installed where there are no public risk issues, and
the building can be secured. Table 10-9 summarises the substation building fleet and current condition.
Table 10-9: Substation Buildings
Substation

Description

Date of Construction

Galatea Control Building

Block construction

1960

Ohope

60m2 Concrete block building

1978

Plains

Two structures, one 60m2 Wooden frame metal-clad building

1981

Station Road

77m2 concrete block building

1984

East Bank

Wooden frame, wooden-clad building

1986

Kawerau

Wooden frame metal-clad building

1988

Kopeopeo (Kope)

60m2 wooden frame metal-clad building

1991

Kaingaroa

Portacom metal-clad building

1994

Pukehoko Radio Site

Portacom

1994

Plains

Portacom

1999

Galatea 11kV

Portacom

2013

Te Kaha

Portacom

2013

Opotiki

107 m2 block construction with ½ cable basement

2016

Waiotahi

Wooden frame metal clad

1976/1992

Fonterra

Block construction naturally vented

Manawahe Radio Site

Portable building

Replacement and Maintenance Strategy

Buildings and sites are visually inspected on a two-monthly basis as part of the substation visual inspection
programme. The facilities including the air conditioning units, site and building are serviced and
maintained annually. Lawn mowing and weed control are outsourced to a third-party contractor. Block
and wooden framed buildings are expected to exceed 60 years and portable buildings for 40 years.
Risk-Based Replacement Plan

There are no building replacement plans within the current planning window. New buildings and
equipment infrastructure in zone substations are to be designed according to New Zealand Building Code
as importance level 4 (IL4) buildings designed to withstand natural disasters. Older buildings will be
upgraded to IL4 as they are replaced or if required by risk assessment.
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High Voltage System
Overview
High voltage (HV) system is the generic term used to describe the overhead power lines, cables and
associated assets that distribute electricity at 50kV, 33kV and 11kV.
From FY21 onwards, we have used a risk-based approach to manage our fleet, with asset health as an
essential input in determining and validating our risk-based approach.
Our strategy is to cap the maximum asset risk in the fleet at R3 (refer to Section 9.2.1 for risk rating) or
better at the end of the planning period.
The overall fleet risk charts presented in Figure 10-3 to Figure 10-5 show the planned execution of this
strategy over the planning period, and include the following major asset classes:
•
•
•
•

Poles
Pole Hardware
Transformers
Air Break Switches (ABS)

Figure 10-3 and Figure 10-4 respectively show the fleet risk profile and fleet risk-based replacement
strategy over the next 10 years. The risk profile at the end of the planning period is favourable due to:
•

The proposed level of investment is sufficient to keep all asset risk on R3 category or better (refer
to Figure 10-5 )

Figure 10-3: Fleet Risk Profile (Structures, ABS and Transformers)
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Figure 10-4: Fleet Risk-based Replacement Strategy (Structures, ABS and Transformers)

Figure 10-5 shows the evolution of the maximum and average risk of the fleet due to the average
expenditure over the next 10 years. The number of units in the maximum risk category is denoted at years
0 and 10. The maximum risk is immediately reduced as a result of the risk-based replacement. The
replacement strategy shows the average fleet risk in the R4 category, with maximum asset risk capped at
R3.

Figure 10-5: Fleet Average and Maximum Risk (Structures, ABS and Transformers)

Poles
Overview

We have about 20,500 poles within the Network. These are a mix of concrete (91%) and wooden (9%)
poles from various manufacturers, of varying ages. In managing our pole fleet, we have included our Low
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Voltage (LV) poles in this section as they have the same maintenance and replacement strategies as HV
poles.
Historically, we did not separate poles as an individual budgeted expenditure class, and poles were
replaced as a subset of line upgrade work.
Poles, pole hardware and conductors are now planned separately with individual budgets. Therefore, the
expenditure in this section has been adjusted to reflect the cost of replacing poles in isolation.
Figure 10-6 shows the normalised expenditure profile required to replace poles when they reach 70 years
of age. The notable difference between AMP2021 and AMP2022 is we have diverted our pole specific
expenditure (excluding hardware and conductors) into pole hardware as most poles are still relatively low
risk. This helps to better address our pole hardware risk and manage our overall line asset fleets as a
whole and yet maintain satisfactory risk over the next 5-10 years.
This rudimentary age-based analysis serves as the starting point for determining future expenditure. The
data spikes due to the recent data cleansing and pole inspection exercise distort the use of pole age as an
indicator of the expenditure profile for this asset class. The conductor age profile in Section 10.3.4 better
reflects the forward replacement expenditure profile required to maintain the assets’ within their
expected life during and after the 10 year planning period.
In the next planning period, we will further adjust the asset replacement strategy for poles to achieve the
optimal outcome over the long term. This strategy applies to all assets in the Network.
Between the AMP2021 and AMP2022 reporting periods, we have increased the number of inspected
poles in the analysis from less than 2,000 to over 5,000. The figures in AMP2022 now better reflect the
actual inspected condition for all asset types.

Steel
(Age-based)

(Risk-based)

Figure 10-6: Poles Replacement Expenditure Profile
Replacement and Maintenance Strategy

Our pole replacement strategy is to:
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Replace poles that have reached or exceeded the onset of unreliability using a risk-based
approach; and
Ensure that poles meet the requirements of electrical safety regulation, such as design load
capability.

We assess pole conditions using periodic inspection with a risk-based re-inspection frequency.
For LV systems, we need to take a more targeted risk-based approach, where public safety is the dominant
criticality measure when calculating asset risk.
Pole failure presents an unacceptable risk to the network and public, particularly when power lines drop
below safe ground clearances. Lifecycle issues that can ultimately lead to failure include:
•
•
•
•
•

Chipped concrete;
Loose or poor condition of guy wires;
Exposed aggregate;
Exposed reinforcing; and
Timber splitting or rotting.

We aim to replace an average of 125 poles each year for this planning period, based on condition
assessment and risk criteria. Areas with a high density of assets with low remaining life are being grouped
into specific projects to achieve cost efficiencies. Most of these projects are identified during the initial
network planning phase before the financial year and are informed by detailed analysis and results from
the inspection programmes.
Risk-Based Replacement Plan

From FY20 onwards, we have used a risk-based approach to manage our fleet, with asset health as an
essential input in determining and validating our risk-based approach.
Figure 10-7 and Figure 10-8 respectively show the pole risk profile and pole risk-based replacement
strategy over the next 10 years. The risk profile at the end of the planning period is favourable due to:
•
•

Poles in higher-risk categories are being replaced first. Therefore are no assets expected to be in
the ‘R1’ or ‘R2’ category by the end of the planning period. (refer to Figure 10-9); and
Relatively few assets will be in the ‘R3’ category by the end of the planning period.

The notable differences in Figure 10-7 and Figure 10-8 between AMP2021 and AMP2022 are:
•
•

Current Risk:
o Increase in poles in the R5 category from 37% to 41%, attributed to the number of
inspected poles in the analysis increasing from less than 2000 to over 5000.
Risk + 10Y Controlled:
o Reduction in poles in the R5 category from 28% to 22% at the end of the planning period
due to reduced pole specific expenditure. The poles are still within the acceptable risk in
the long term with this reduction; and
o Increase in poles in the R3 category at the end of the planning period to 3%.

Over the 10 years, we see a shift in fleet proportion from R5 to R4, this reflects the overall ageing of the
fleet with time.
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Figure 10-7: Pole Risk Profile

Figure 10-8: Pole Risk-based Replacement Strategy

Figure 10-9 shows the evolution of the maximum and average risk of poles due to the averaged
expenditure over the next 10 years. The number of units in the maximum risk category is denoted at years
0 and 10. The maximum risk is immediately reduced as a result of the risk-based replacement. The
replacement strategy shows the average fleet risk in the R4 category, with maximum asset risk capped at
R3. Our asset inspection programme will continue to better inform the pole fleet risk, particularly when
forecasting beyond the 10 year planning period.
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Figure 10-9: Pole Average and Maximum Risk

Asset health is an essential input in determining and validating our risk-based replacement plan. Figure
10-10 shows the pole health profile, which follows the health-based replacement approach. The summary
of the health-based approach is:
•
•

Current Health:
o Currently, 73% of our poles are in the ‘H4’ ‘H5’ categories.
Health + 10Y Controlled:
o When compared to AMP2021, the portion of assets in H3 increases from 11% to 18% at
the end of the planning period, reflecting the reduced pole specific budget and increased
hardware budget.

Figure 10-10: Pole Health Profile
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Our pole expenditure Forecast for the 10-year planning period is summarised in Table 10-10. The
notable changes between AMP2021 and AMP2022 are:
• Pole expenditure is detailed in isolation excluding overhead lines; and
• The pole specific expenditure has been reduced to enable increased hardware expenditure
Table 10-10: Pole Expenditure Forecast ($k)
Asset

FY23

FY24

FY25

FY26

FY27

FY28

FY29

FY30

FY31

FY32

Poles

$676

$768

$735

$730

$744

$996

$804

$748

$783

$755

Pole Hardware
Overview

Pole hardware refers to the assemblies that support the overhead conductors and provide balancing
tension on poles. The assemblies include crossarms, insulators, fasteners, guy wires and support brackets.
Beginning in FY21, pole hardware is now planned separately to pole and conductor. This section will
outline our pole hardware maintenance strategy and replacement plan.
Replacement and Maintenance Strategy

Using a risk-based approach, our replacement strategy is to replace pole hardware that has reached or
exceeded the onset of unreliability. This entails removing all R1 and R2 category crossarms by the end of
the planning period. We assess pole hardware conditions using a structured inspection programme with
a risk-based re-inspection frequency. Each hardware component on a pole assembly has a different life
expectancy:
•
•
•

Hardwood crossarms tend to have an expected life of 30-35 years, about half that of concrete
poles. They typically fail due to rot, splitting and insulator hole enlargement;
Insulators degrade due to the interference from pollution and/or lightning, as well as corrosion
and failure of joining cement; and
Galvanised fittings and guy wires corrode and work-harden, especially in coastal regions.

Line hardware in coastal regions suffer higher corrosion rates, and these areas are specifically identified
for additional works in the Network planning and expenditure plans. We also more aggressively age
coastal assets in our risk modelling. Stainless steel components have been trialled with mixed success, so
the current installation practice is to continue to use galvanised steel components. The recent use of
drone patrols with a high-resolution camera has enabled us to better identify imminent line hardware
failures and prioritise replacement works.
Risk-Based Replacement Plan

For AMP2021, we completed the first iteration of our risk profile and risk-based replacement strategy for
our pole hardware fleet.
Our first iteration of the hardware risk profile provided the following insights:
•
•
•
•

With half the expected life of concrete poles (35Y), hardware moves into the R1 and R2 categories
faster than other asset types;
Dedicated hardware replacement planning is required in conjunction with overhead distribution
replacement planning to maintain the current level of risk;
A portion of hardware replacement is reactive and remedied as faults and defects; and
Age-based hardware health modelling is extremely limited due to a lack of data.
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We will implement the following controls to better inform the hardware risk profile for the remainder of
the planning period:
•
•

Continue to collect and monitor hardware conditions using the Asset Inspection Programme; and
Analyse fault job data relating to hardware to determine a more accurate level of specific
hardware replacement expenditure that would be used for better forecasting.

Following on from AMP2021, and having conducted over 5000 hardware inspections, we now have
increased the confidence levels for risk on hardware. As a result, we have increased our specific pole
hardware budget from roughly $9.7M to $14M.
Figure 10-11 and Figure 10-12 respectively show the pole hardware risk profile and pole hardware riskbased replacement strategy over the next 10 years. The notable changes between AMP2021 and
AMP2022 are:
•
•

Current Risk:
o A slight increase in R3 and R4 with a corresponding decrease in R5 from our current risk
position as a result of the inspection.
Risk + 10Y Controlled:
o An improved controlled risk position with all R1 and R2 being replaced at the end of the
planning period due to the increased hardware-specific budget.

Figure 10-11: Pole Hardware Risk Profile
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Figure 10-12: Pole Hardware Risk-based Replacement Strategy

Figure 10-13: Pole Hardware Average and Maximum Risk

Figure 10-13 shows the evolution of the maximum and average risk of poles due to the averaged
expenditure over the next 10 years. The number of units in the maximum risk category is denoted at years
0 and 10. The maximum risk is immediately reduced as a result of the risk-based replacement. The
replacement strategy shows the average fleet risk around the R4/R5 category, with maximum asset risk
capped at R3. This differs from our forecast in AMP2021 where the maximum risk crept into R2 in the
second half of the planning period. This can be attributed to the increased hardware budget. The average
risk progressing into R5 is the short term effect of aggressively controlling the R1 & R2 category assets. In
the longer term, we would expect the maximum risk to remain at R3 and the average risk to remain
around R4.
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Using the risk-based approach described above, our pole hardware expenditure forecast for the 10-year
planning period is summarised in Table 10-11. The notable change between AMP2021 and AMP2022 is
the increased hardware-specific budget to address the projected R1 and R2 hardware assets by the end
of the planning period.
Table 10-11: Pole Hardware Forecast Expenditure ($k)
Asset

FY23

FY24

FY25

FY26

FY27

FY28

FY29

FY30

FY31

FY32

Pole
Hardware

$1,172

$1,429

$1,526

$1,465

$672

$1,046

$1,683

$1,591

$1,554

$1,634

Conductor
Overview

The network currently consists of three (3) different voltage levels of the overhead conductor. These
comprise primarily 11kV lines followed by 33kV and 50kV sub-transmission lines. We classify our overhead
(OH) conductors into two (2) categories:
•
•

50kV and 33kV conductors as Extra High Voltage (EHV) overhead lines; and
11kV conductors as High voltage (HV) overhead lines.

The full breakdown of conductor types in the network is detailed in Table 10-12.
Table 10-12: Overhead Conductor Summary
Voltage

Conductor Type

Length (km)

11kV

All Aluminium Alloy Conductor (AAAC)

20.7

All Aluminium Conductor (AAC)

63.9

Aluminium Conductor Steel Reinforced (ACSR)

1368.5

Galvanised (GALV) Steel

17.6

Plain Hard Drawn Copper (PHDC)

21.8

All Aluminium Alloy Conductor (AAAC)

4.6

All Aluminium Conductor (AAC)

56.7

Aluminium Conductor Steel Reinforced (ACSR)

116.7

Plain Hard Drawn Copper (PHDC)

<1

Aluminium Conductor Steel Reinforced (ACSR)

66.4

33kV

50kV

There is roughly 1,440 km of HV overhead conductor in our network, equivalent to 73% of the overhead
conductor fleet. The remaining life and replacement expenditure projections for HV overhead conductor
are shown in Figure 10-14.
The blue line shows the five (5) year rolling average of the replacement expenditure on the asset increases
annually for the next 20 years to maintain the average remaining life of the fleet. This increasing
expenditure over the next 20 years is to be considered in our next 10 year planning period.
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(Age-based)
(Risk-based)

Figure 10-14: 11kV Overhead Conductor Expenditure Profile (excluding SWER)
Replacement and Maintenance Strategy

Overhead conductor failure is typically caused by corrosion, vibration-induced fatigue, or hot-spot
overloading during faults. Other failures can be caused by inline crimp joints failing through either being
overstressed, incorrectly crimped or oversized.
We have an active network-wide replacement programme for conductors in the highest criticality areas
that aims to replace on average 10km per year combination of Single Strand, Galvanised Steel, and Hard
Drawn Bare Copper (HDBC) conductor types on both the 11kV and 400V networks.
Risk-Based Replacement Plan

Figure 10-15 and Figure 10-16 respectively show the overhead HV conductor risk profile and risk-based
replacement strategy over the next 10 years.
The risk profile at the end of the planning period is favourable due to:
•

Risk + 10Y Controlled:
o The OH HV conductors in higher-risk categories are being replaced first (refer to Figure
10-17); and
o There are no conductor spans left in the ‘R1’ and ‘R2’ categories at the end of the planning
period.

The notable change between AMP2021 and AMP2022 is a budget increase from approximately $4M to
$6M over the planning period, resulting in a more favourable controlled risk profile.
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Figure 10-15: 11kV Overhead Conductor Risk Profile (excluding SWER)

Figure 10-16: 11kV Risk-based Replacement Strategy (excluding SWER)

Figure 10-17 shows the evolution of the maximum and average risk per span of our 11kV OH conductors
(excluding SWER) as a result of the averaged expenditure over the next 10 years. The length of the
conductor in the maximum risk category is shown for year 0.
The replacement strategy shows the maximum asset risk decreasing to the boundary of R3 and R4 in the
planning period in line with a risk-based replacement strategy. The average fleet risk remains inside the
R5 category. This is a notable change between AMP2021 and AMP2022 and can be attributed to a
budget increase from approximately $4M to $6M over the planning period.
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Figure 10-17: 11kV Overhead Conductor Average and Maximum Risk (excluding SWER)

Figure 10-18 shows the 11kV OH conductor health profile, which follows a health-based replacement
approach. The summary of the health-based replacement approach is:
•
•

Current Health:
o Currently, 26% of the conductor by length is in the ‘H1’ to ‘H3’ category.
Health + 10Y Controlled:
o The health-based replacement approach improves the health profile where 15% of the
assets remain in the ‘H3’ category. There are no assets left in the ‘H1’ and ‘H2’ categories
at the end of the planning period.

Figure 10-18: 11kV Overhead Conductor Health Profile (excluding SWER)
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The notable differences in Figure 10-18 between AMP2021 and AMP2022 are:
•

Improved fleet health at the end of the planning period due to a budget increase from $4M to
$6M.

Table 10-13 shows the expenditure forecast for the planning period.
Table 10-13: Overhead Lines Forecast Expenditure
Asset

FY23

FY24

FY25

FY26

FY27

FY28

FY29

FY30

FY31

FY32

Overhead Lines

$113

$113

$744

$323

$889

$997

$738

$843

$813

$496

Cable
Overview

During the 1960s, 11kV cables started being installed, with the first cables being PILC cables, followed by
XLPE cables towards the end of the decade.
There is extensive cable reticulation in the Kawerau and Whakatāne urban areas, primarily cross-linked
polyethylene (XLPE) cable, but several Paper Insulated Lead Sheath (PILC) cable runs in Kawerau.
The Kawerau area was one (1) of the first underground areas in the network using late 1960s XLPE cable,
and there have been water treeing failures to cables of this era in the past. These cables have been
identified and replaced.
A cable replacement programme has been set up for main feeders in Whakatāne based on projected load
growth and estimates of when the existing cables are likely to either become overloaded or be unable to
support reinforcement loads.
As with all asset replacements, risk, condition, load, and reliability are the primary drivers for
replacement. As our ‘in service’ cables are mainly lightly loaded, they are generally expected to exceed
their standard lives. Typically, the typical engineering life of underground cables is 70 years, and most of
our underground cables were installed in the late 1960s. Therefore, there will be an increased expenditure
required to replace cables starting within the next 15 years unless cables are replaced earlier due to load
constraints. See Figure 10-19 for the remaining life profile for HV cables.
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Figure 10-19: 33kV and 11kV Cables Remaining Life Profile
Replacement and Maintenance Strategy

Cables generally fail due to the insulation breaking down, allowing voltage to track to earth. Insulation
breakdown can be caused by:
•
•
•
•
•
•

Overheating the conductor which degrades the insulation;
Faulty manufacture;
Piercing by an external object;
Shear forces (earthquake);
Water ingress; and
Poor installation practices.

Cables often fail close to a previous repair due partly to the stresses imposed on the cable by historical
fault currents and the effects of moving the cable during a repair. PILC cable is especially prone to damage
by being moved. If a cable fails, it is generally repaired. If it fails a second time, the cable is generally
repaired again but is then scheduled for replacement. No routine cable testing program is in place at
present.
The asset inspection programme currently excludes underground assets. As the cable ages, some form of
routine condition testing based on loading, number of cable faults and reliability will be carried out to
determine the likelihood of failure and to establish replacement priorities of the cables. The most at risk
XLPE cables are those manufactured before 1970, due to a lack of understanding at that time to the extent
that contaminants in the moulding process degrade electrical insulation over time. There are very few
XLPE cables of this era left. No new underground cables installed are PILC.
Risk-Based Replacement Plan

Table 10-14 shows the expenditure forecast on cables for the planning period.
Table 10-14: Expenditure Forecasts – Underground Distribution Assets ($k)
Asset

FY23

FY24

FY25

FY26

FY27

FY28

FY29

FY30

FY31

FY32

33kV and 11kV Cables

$-

$-

$-

$196

$-

$-

$-

$-

$406

$-

Distribution Transformers
Overview

There are over 3,300 transformers in the network which comprise pole mount and ground mount
transformers. Roughly 70% of our transformers are <50kVA and mounted overhead, Table 10-15 shows
the profile of our transformer fleet.
Table 10-15: Distribution Transformer Fleet Profile
Capacity

Orientation

Units

<=50kVA

Overhead

2376

Ground Mount

219

Overhead

178

Ground Mount

616

>50kVA

Overhead distribution transformer failure rates are very low, with most overhead transformers being
replaced either due to lightning damage, corrosion or the need for an increase in capacity.
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Transformer life is predominantly influenced by loading and ambient environmental conditions. The
average peak utilisation factor is between 18 to 23 per cent for rural transformers and 35 to 80 per cent
for urban transformers. With these utilisation levels, the transformers can be expected to exceed their
standard life of 45 years, provided external rust can be controlled.
Figure 10-20 shows the remaining life, average fleet and AMP replacement costs for different ratings and
mount types of the transformers in the network. It also indicates an increase in annual spending on
transformer replacement over the next 20 years. The spike at 29yr is due to a data reset period being
carried forward.

(Age-based)
(Risk-based)

Figure 10-20: Transformer Replacement Profile
Replacement and Maintenance Strategy

Our transformer installation policy sets the maximum size of pole-mounted transformers as 75kVA, and
100kVA pole-mounted transformers are only allowed under strict conditions. The cost and convenience
provided by micro substations now mean that transformers are more often ground-mounted, even in
rural areas. An example of a micro substation in a rural area on the East Cape is shown in Figure 10-21.
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Figure 10-21: Omaramutu 15kVA Rural Micro Substation

As part of a targeted programme, pole-mounted transformers greater than 100kVA have been identified
for replacement with ground-mounted units. The majority of these transformers are located in urban
regions. The replacement requirement for transformers >100kVA is an average of eight (8) per year for
the next 10 years.
The refurbishment policy for transformers that are returned from service due to load driven changes,
maintenance replacement, or damage is summarised below:
•
•
•
•

•

Small pole-mount transformers with external galvanising in good condition with no visible damage
that has not been removed due to a fault can be tested and re-issued for installation on the
network without further work;
All transformers with cores built pre-1978 are written off due to their high no-load losses;
Any pole-mount units less than 50kVA that have been removed due to an electrical fault condition,
or if the unit is over 30 years old are written off;
All ground-mounted transformers less than 100kVA are assessed on both electrical and
mechanical characteristics. If the case is in poor condition, or of a design that would no longer be
approved, the whole unit is written off. If the case and paint are in good condition and the unit
has not been faulted, it can be re-issued for installation; and
Pad mount units 100kVA and above are assessed for repair. The transformer is written off if the
expected repair cost (including transport) exceeds 75% of the replacement cost.

As part of the assessment process, the future use of the transformer is considered. If a transformer is of
a type that would not be used for new installations, it will be written off (or retained for spare parts as
appropriate and if it complies with network standards).
Small pole mount transformers (<=50kVA) are managed on a run to failure basis due to the limited impact
on the network, relatively low replacement cost of individual units, and the technical difficulty and cost
of undertaking electrical condition testing. They are typically replaced as defects.
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Some ABB Fastline series low voltage distribution fuse racks fitted to transformers have failed due to
incorrect installation with consequential backplane failure through overheating, but these are repairable
items.
Transformers connected directly to ring main units are typically replaced at the end of the RMU life.
Large transformers on industrial sites are being monitored for conditions as they age. Oil tests and load
data are used to assess the overall condition of the transformers. Their useful life is generally expected to
exceed the nominal service life. These transformers are tested and serviced on an annual basis.
Risk-Based Replacement Plan

Our risk-based approach for transformer replacement is shown in Figure 10-22 to Figure 10-23. In
summary:
•

•

Risk + 10Y Controlled:
o The risk profile shows that the risk-based replacement strategy successfully replaces all
assets in the ‘R1’ and ‘R2’ risk categories at the end of the planning period.
Risk + 10Y Controlled:
o The high-risk R1 and R2 transformers will be captured by allocating an average annual
budget of approximately $800k. (Refer Figure 10-23)

Figure 10-22: Transformer Risk Profile
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Figure 10-23: Transformers Risk-based Replacement Strategy

The notable change between AMP2021 and AMP2022 are
•
•

Current Risk:
o A 4% shift in assets from R5 assets to R4 at the beginning of the planning period that carries
over to the end of the planning period.
Risk + 10Y Controlled:
o A 1% slight reduction in R3 at the end of the planning period.

Figure 10-24 shows the risk profile of the transformer fleet using an averaged expenditure profile over
the next 10 years. The number of units in the maximum risk category is denoted at years 0 and 10. As a
summary:
•
•

In the first three (3) years, we see a significant improvement in the maximum fleet risk as the
riskiest assets are replaced; and
The average fleet risk on the boundary of the R4 and R5 categories, with the maximum asset risk
in the R3 category.
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Figure 10-24: Transformers Average and Maximum Risk

Figure 10-25 shows the health profile for transformers over the 10-year planning period following a
health-based replacement strategy.

Figure 10-25: Transformer Health Profile

Figure 10-25 indicates:
•

•

Current Health:
o A slight overall decrease in the asset health compared to the current condition at the end
of the planning period. This is expected considering the number of 50kVA transformers
approaching their end of life by 2030;
Health + 10Y Controlled:
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o Comparing the 10-Year controlled transformer health (Refer Figure 10-25) to the 10-Year
managed risk (Refer Figure 10-25), a much more favourable risk profile can be seen.
o The strategy to manage the 50kVA or smaller transformers is ‘run to fail’. However, the
majority of low-risk transformers with poor health will be captured in the Asset Inspection
Programme and their replacement is budgeted as part of our fault and defect expenditure.
o The difference between the transformer health index and risk index is down to the
transformer fleet composition, where most of our transformers have ratings of 50kVA or
less. The strategy for these assets is ‘run to fail’, resulting in a larger percentage of ‘H1’ and
‘H2’ categories, but these transformers do not fall into the high risk ‘R1’ and ‘R2’ categories.
o The projected increase in H1 assets is considered to provide an acceptable risk for our small
transformer run to fail strategy.
Table 10-16 shows the expenditure forecast for the planning period.
Table 10-16: Forecast Expenditure Distribution Transformers ($k)
Asset

FY23

FY24

FY25

FY26

FY27

FY28

FY29

FY30

FY31

FY32

Distribution
Transformers

$1,030

$882

$607

$861

$501

$313

$807

$1,004

$1,557

$1,440

Overhead Devices
Overview

Overhead devices is the term used to describe:
•
•
•
•

Air-break switches (ABSs);
Enclosed Switches;
Dominion Drop Out Fuses (DDO); and
Overhead Automated Control Devices.

There are approximately 300 11kV air-break switches on the network. Most of these are non-load break
switches.
Figure 10-26 shows the ABS remaining life and projected replacement expenditure profiles using a fiveyear rolling average. Switches are assessed to determine if they are still required or appropriately located
to suit the network's requirements.
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(Risk-based)

Figure 10-26: ABS Switches Replacement Profile

Overhead automated control devices perform switching, control and protection functions on the network.
All new devices installed have Supervisory Control and Data Acquisition (SCADA) visibility and remotecontrol capability. The list of switch types and quantities used is shown in Table 10-17.
Table 10-17: Overhead-Automated Control Device Types
Switchgear Type

Manufacturer/Make

Quantity on Network

Circuit Breaker

Cooper Power Systems Nova 15 and Nova 36

29

Cooper Power KF/KFE

2

Single Phase circuit breaker

Siemens Fuse Saver

9

Automated Switch

ENTEC 15

39

Pole-top circuit breakers have an expected life of 45 years. The controller, radio, and battery chargers will
likely be replaced at least once during this life cycle. The first Nova circuit breakers are not due for
replacement until 2043.
Replacement and Maintenance Strategy

We have scheduled a multi-year ABS replacement program. These are visually inspected and maintained
on condition.
ABS has a standard life of around 40 years. As per the current Network standards, when these ABS reach
their end of life and based on the asset’s risk, the ABS units are replaced with Enclosed switches. These
enclosed switches have operational advantages and a lower rate of corrosion than the exposed ABS.
Similarly, DDOs are used to protect transformers and as isolation points are inspected and maintained on
condition.
Thermal imaging is undertaken on switches with high service level criticality, including inside zone
substations.
The primary cause of automated control device malfunction is loss of communications due to
rechargeable battery failure. As the devices are required for feeder automation and remote switching, we
replace the batteries every three (3) years.

Asset Management Plan 2022-2032

Fleet Management

10-31

The Nova Protection Form Six controllers are microprocessor-based, with self-monitoring capabilities that
warn the operators of functional failures. For self-monitoring protection devices, the protection settings
are scheduled to be tested and verified on a six (6) (previously 10-year cycle) yearly cycle aligned with
once every two (2)-year battery replacement cycle. Functionally of all remote-controlled devices are
annually tested using the SCADA system.
Older style circuit breakers such as Cooper Power KFE have been mostly replaced, with a small quantity
still in service, as shown in Table 10-17. These are around Opotiki with pending replacement as part of
the Opotiki sub-transmission development.
Risk-Based Replacement Plan - ABS

For AMP2022 we have observed an improvement in the current fleet composition as our targeted ABS
replacement programme comes to fruition. As a result, we have reduced the 10Y budget to enable more
automation conversions, achieving a similar 10Y position to AMP2021. By applying our risk-based
approach, Figure 10-27 and Figure 10-28, respectively, show the ABS risk profile and risk-based
replacement strategy over the next 10- years. The observations on the risk-based approach are as follows:
•

Risk + 10Y Controlled:
o The risk profile at the end of the planning period results in keeping 79% of the fleet in the
low-risk R4 & R5 categories; and
o All ‘R1’ and ‘R2’ assets are replaced during the planning period.

The notable changes between AMP2021 and AMP2022 are:
•
•

Current Risk:
o An improved current risk position due to the previous year's replacements.
Risk + 10Y Controlled:
o A 2% increase in R3 assets and a 6% shift in assets from R5 to R4 at year ten due to a
reduced nominal budget from $170k per year to $140k per year; and
o The slight deterioration at year 10 is acceptable given the budget reduction that has been
diverted to automation.

Figure 10-27: ABS Switches Risk Profile
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Figure 10-28: ABS Switches Replacement Strategy

Figure 10-29 shows the evolution of the maximum and average risk for ABSs over the next 10 years using
an averaged expenditure profile. The number of units in the maximum risk category is denoted at years 0
and 10. We observe the benefits of risk-based replacement over 10 years by reducing the average fleet
risk and the capping of the maximum fleet risk at R3. The relatively small sample size of 300 units must
also be considered. The notable change between AMP2021 and AMP2022 is a reduction in maximum risk
due to the improved current risk position detailed in Figure 10-27.

Figure 10-29: ABS Average and Maximum Risk

Figure 10-30 shows the health profile for ABS over the 10-year planning period following a health-based
replacement strategy. As a summary:
•

Current Health:
o Currently, 19% of the ABSs are in the ‘H1’ to ‘H2’ category; and
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Health + 10Y Controlled:
o By the end of the planning period, the health-based replacement approach results in
almost zero H1 and H2 assets and 10% of assets in the H3 category.

The notable changes between AMP2021 and AMP2022 are:
•
•

Current Health:
o A reduction in the current H3 assets from 21% to 15%
Health + 10Y Controlled:
o A slight increase in H3 assets and a single H2 asset at the end of the planning period due
to the corresponding reduced budget.

The level of expenditure will be reviewed throughout the planning period as better information on the
overall asset risk is obtained.

Figure 10-30: ABS Switches Health Profile

Table 10-18 shows the forcecast ABS expentidute for the 10 year planning period.
Table 10-18: Forecast Expenditure ABS ($k)
Asset

FY23

FY24

FY25

FY26

FY27

FY28

FY29

FY30

FY31

FY32

ABS

$234

$107

$197

$138

$108

$126

$180

$180

$180

$368

Ring Main Unit
Overview

Ring Main Units (RMUs) are used on the 11kV underground network for isolation, earthing and switching
purposes. They are also used to isolate protection fuses or circuit breakers from transformers larger than
1MVA. Normally, RMUs are manually operated devices. However, a growing proportion of new
installations are being installed with automation and communication capabilities in line with the network
strategy of automating larger sections of the network.
There are approximately 279 ring main units from seven (7) different manufacturers installed across the
network. These assets are generally categorised by the type of insulation, as shown in Figure 10-31.
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The expected lifespan for RMUs is 40 years in line with industry expectations. Insulation systems have
predominantly shifted from solid insulation and oil to SF6 gas insulation, with SF6 gas today's predominant
insulation technology.

Figure 10-31: Ring Main Unit Age Profile
Replacement and Maintenance Strategy

Our primary replacement strategy is replacing solid insulation RMU based on asset health with risk-based
prioritisation. The maintenance regime for various RMU types is described in Table 10-19.
Table 10-19: Ring Main Unit Maintenance Strategy
Description

Freq.
(yrs)
2

Works Description

Solid Insulation RMU

Service
Level
SL2

Oil RMU

SL1

1

Visual Inspection

SL2

6

Potential Discharge (PD), Oil replace

SL3

12

Interlock, Thermal Scan, Lubricate Moving Parts, Cable Terminations

SL1

1

Visual Inspection

SL3

12

Interlock, PD, Thermal Scan, Lubricate Moving Parts, Cable Terminations

SL1

1

Visual Inspection

SL2

4

Protection Test, PD

SL3

12

Check Interlock, Thermal Scan, Lubricate Moving Parts, Check cable terminations

Gas RMU
Gas RMU + CB

Visual Inspection, Switch required, Cleaning of contacts

Table 10-20 shows the expenditure forecast on RMUs for the planning period.
Table 10-20: Ring Main Unit Expenditure Forecast ($k)
Asset

FY23

FY24

FY25

FY26

FY27

FY28

FY29

FY30

FY31

FY32

Ring Main Units

$248

$52

$-

$154

$226

$154

$154

$256

$154

$154
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Ancillary Overhead Devices
Capacitors

There are two (2) capacitor banks in the network that are approximately 10 years old. There is no planned
end of life replacement policy for capacitor banks. Capacitor banks are expected to last for 40 years and
will be replaced, assuming they are still required, on a failure or condition assessment basis.
Voltage Regulators

There is only one (1) voltage regulator in the network, located at Opotiki on the Factory feeder, currently
on standby mode. This will be disestablished once the Opotiki sub-transmission is installed. Inspections
and functional checks are undertaken every two (2) years, with full service, including oil and insulation
resistance tests undertaken every five (5) years or after 100,000 cycles.
Fuse Savers

The FuseSaver™ is a self-powered, electronically controlled, single-phase fault interrupting device
installed in series with a fuse to protect that fuse from transient faults. The fuse saver operates on the
first fault passage. If the fault re-occurs within a defined time, the fuse operates to isolate the faulty
section from the supply. These have been trialled successfully and are now being rolled out on the
network. Recent improvements include a communications package that allows the fuse saver to
communicate to a master station.
We run these units to failure due to the technical difficulty and cost of maintaining them. Batteries are
replaced every 10 years or when a unit fails to operate. There are only a few of these units on the network.
Drop Out Sectionalisers

These devices work on the principle of detecting a fault current passing through the device that exceeds
a pre-defined threshold and then relying on the upstream circuit breaker to isolate the fault. Once the
circuit breaker has isolated the fault, the sectionaliser drops out, and the upstream circuit breaker then
recloses to restore power to the unaffected line upstream of the sectionaliser. The sectionaliser has no
communications to the SCADA master station, and we rely on consumers to advise us of outages.
The drop-out sectionalisers have proven to be only partially successful in limiting the extent of outages,
principally due to their inability to detect high impedance earth faults. Therefore, we only operate them
in manual mode, equivalent to regular sectionalisers. Installed units are replaced with fusible links as they
fail.
Earth Banks
Overview

The term ‘earth bank’ refers to the grid of copper or aluminium conductors buried in the vicinity of key
electricity distribution system assets. They are a critical safety component of the network and have a
structured maintenance regime.
IEC 60479-1 defines the step and touch voltage limits. Step and touch voltages depend on the soil
resistivity. If allowable earth bank resistance is exceeded, the cost to reduce this to an acceptable level is
assessed.
Risk assessment factors include the probability of a fault at the location, the likelihood of people being
present at the time of the fault, and the possibility of them simultaneously being in contact with an asset.

Asset Management Plan 2022-2032

Fleet Management

10-36

The network region has four (4) distinct areas of soil resistivity. Each area has unique earthing
requirements to remain with the potential step and touch limits, and these are defined in the installation
standards. The combined earth bank OPEX forecast is shown in Table 10-21.
Table 10-21: Operational Expenditure Forecasts – Earth Banks ($k)
Asset

FY23

FY24

FY25

FY26

FY27

FY28

FY29

FY30

FY31

FY32

Earth Banks

$-

$-

$-

$-

$-

$-

$-

$-

$-

$-

Replacement and Maintenance Strategy

Regulations require that earth banks are tested at a ‘frequency determined by the asset owner’, at a
period not exceeding 10 years. We have opted for a 10-year testing schedule, requiring 500 earth banks
to be tested and remedied if required each year.
Mitigation works may include installing:
•
•
•
•

Larger earth banks;
Grading rings;
Multiple Earthed Neutral (MEN) bonding; and
Isolation of the risk from the site by the relocation of assets.

The installation of neutral earthing resistors at Plains and East bank substations will reduce the earth fault
current and hence the Earth Potential Rise (EPR) for feeders connected to these substations.

Low Voltage Systems
Low voltage is defined as 400V AC for the distribution of electricity to customers. Low voltage systems
comprise overhead and cable distribution systems, pillar and link boxes, conductors, poles, pole fuses and
customer connection points.
Whakatāne and Opotiki urban low voltage reticulation systems are generally configured to enable 11kV
transformers to be removed from service and allow the loads to be carried by transformers connected in
parallel. The loads can also be supplied by installing generation if required.
Overhead assets are replaced on condition assessed, safety-driven or failure basis. Low voltage
underground cables and ground mount pillar boxes are replaced on a ‘run to fail’ basis.
LV Conductor
Overview

Low voltage overhead conductors are used to distribute energy from transformers to the customer.
Almost all rural supplies are overhead, and there are areas of overhead distribution in all the urban
regions. A pole fuse protects each customer's supply.
Low voltage distribution design focuses mainly on the voltage drop rather than current carrying capacity,
with the volt drop at the customer’s point of supply no greater than 5%. Lines are designed to be one (1)
meter above the minimum height allowed in AS/NZS 7000.
The network has approximately 260km of low voltage overhead lines and approximately 369km of
undergrounded low voltage network assets. There is around 244km of streetlight assets, both overhead
and underground.
Overhead lines are expected to last 60 years. Information on conductor failure modes is covered in Section
10.3.4. A multi-year program to replace single strand copper and galvanised steel conductor began in
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2016 and is being accelerated in this current planning period with defined project scope and areas. The
age profile of our LV conductor is shown in Figure 10-32.

Figure 10-32: LV Conductor Age Profile
Replacement and Maintenance Strategy

High impedance earthing at customer connections or the distribution transformer drives a situation
where a fault may not have a sufficient return path current to cause the supply fuse to melt. The return
path impedance is tested using a test meter that measures the resistance of the total circuit. If the system
is non-compliant the customer or network instigates works to correct the situation.
Earth loop testing is undertaken only for new or modified installations or in response to a customerinitiated request or complaint.
An undersized conductor can cause a similar issue, and this is checked with the return loop
measurements.
A multi-year safety-driven project was commenced in 2015 to install earthing at the ends of low voltage
overhead lines neutral conductors to improve the network earthing.
Other issues tend to be conductor breakages, pole hardware failure, fuse link failure or transformer
failures.
Most low voltage maintenance work is otherwise reactive, or overhead circuits are repaired at the same
time as 11kV circuits that are supported by the same poles.
Replacement Plan

We replace overhead LV conductors using age as a proxy for risk. We have targeted replacement plans
for HDBC, GALV and SSC type conductors due to reliability and public safety concerns. Half of our
HDBC/GALV conductors are on the LV network, and we are replacing these proactively, using age-based
prioritisation. Table 10-22 summarises the forecasted expenditure for low voltage systems.
Table 10-22: Expenditure Forecasts – LV Conductor ($k)
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Asset

FY23

FY24

FY25

FY26

FY27

FY28

FY29

FY30

FY31

FY32

LV Conductor

$15

$113

$226

$226

$226

$226

$226

$338

$226

$-

LV Cable
Overview

Low voltage cables are used to distribute 400 Volt supplies to customers. Most low voltage cables are
urban. The customer connects via a customer connection pillar box, with one (1) to four (4) customers
connected to a pillar box that contains the customer supply fuse.
Low voltage design limits the voltage deviation within ±5% at the point of customers’ connection. Safety
is always considered, and assets are placed in areas with a lower probability of being vandalised or hit by
a vehicle. Cables' standard life is 60 years. Replacement is load driven or run-to-failure. The age profile of
the LV cable fleet is shown in Figure 10-33.

Figure 10-33: LV Cable Fleet Age Profile
Replacement and Maintenance Strategy

LV cables are currently managed on a run-to-failure basis. Additional costs have been budgeted in the
work plans from FY26 onwards for low voltage cable replacements. Future budgets have made allowance
for increased expenditure on low voltage assets as the assets continue to age, but no specific age-based
upgrades have been planned. Pillar boxes are above ground, with vehicle impact being a common cause
of failure. Repairs are initiated once the public or customers call in the fault.
Table 10-23 summarises the forecasted expenditure for low voltage systems.
Table 10-23: Expenditure Forecasts – LV Cables ($k)
Asset

FY23

FY24

FY25

FY26

FY27

FY28

FY29

FY30

FY31

FY32

LV Cables

$-

$-

$-

$403

$403

$403

$403

$403

$403

$403
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LV Pillar and Fuses
Overview

LV Pillars are fused outdoor distribution boards providing connections for individual ICPs. These are
typically above ground or buried plastic enclosures.
There are several different low voltage fuse systems installed. We have recently adopted the IEC60269
standard for low voltage fuses. This allows standard fuses from different suppliers to be compatible with
each other. Fuse systems will be replaced with low voltage system upgrades rather than on a project
rollout.
Low voltage circuit breakers are starting to be specified for larger (750MVA and above) transformers as a
more cost-effective means of overload protection than high voltage circuit breakers.
Replacement and Maintenance Strategy

Low voltage fuses are replaced reactively after failure. Age profiling is not useful in this case. Pillars are
above ground, with vehicle impact being a common cause of failure. Repairs are initiated once the public
or customers call in the fault.

Secondary Systems
Protection System
Overview

Protection relays detect electrical network faults and send a trip signal to operate the required circuit
breakers to isolate the fault. This allows relay statuses and measurements to be visible on SCADA systems
for the control room to operate the network and engineers to diagnose faults. Relays are standardised
across the network, and spares are held for all relay types.
We have 100+ individual protection relays on its network. Each relay is connected to SCADA via Ethernet.
Relays are mostly Schweitzer Engineering Laboratories (SEL) relays with a mixture of models and variants
with a small quantity of early electronic relays which are scheduled for upgrade.
Replacement and Maintenance Strategy

Numerically based protection relays have internal diagnostics and advanced warning systems for
impending failure or problems detected with the relay itself. In atmospheric controlled environments, the
relays are expected to exceed their nominal life span. Most failure modes are typically related and these
tend to appear early in the life of the unit. SEL constantly monitors and tests its devices and provides
firmware updates and service notifications when issues are identified.
Protection systems are designed with backup protection functions, so an upstream relay backs up any
individual relay. Backup relay operation results in a broader outage, but this is rare, and the cost of
providing dedicated backup relays for feeders to limit this risk is not warranted.
Transformers are protected with differential, restricted earth and overcurrent elements across more than
one relay, so the backup protection is contained within the transformer zone.
Protection relays and systems are tested and serviced 4-yearly which fulfils Transpower’s grid connection
policy.
Firmware is updated as advised by the manufacturer, and our Engineers monitor relay health status
remotely.
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Relays have a nominal life of 15 years. Retrofitting analogue relays with numerical relays are relatively
expensive due to the IP infrastructure that the new relays need. When numerical relays require
replacement, they are replaced like-for-like.
The first suite of digital relays in the network at Plains substation is approaching 20 years of age. It is
currently planned to be replaced on a failure basis, as the manufacturer still supplies compatible relays.
Replacement Plan

The replacement plan for secondary systems is purely age-based. The relay replacement schedule based
on a 15-year lifespan is shown in Figure 10-34. This is likely to alter depending on the associated
equipment upgrade plan, the acceptable risk profile of adopting ‘run to fail’ for certain assets and
requirements for more advanced functionality.

Figure 10-34: Relay Replacement Schedule

SCADA System
Overview

We operate a Survalent Human-Machine Interface (HMI) system, commissioned in 2017. The master
station is in the control room in its head office at 52 Commerce Street in Whakatāne, comprising SCADA,
integrated outage management, and feeder restoration schemes.
Communication to each outstation is by fibre optic or radio communication. Outstation RTUs are located
at each zone substation and communication repeater sites and connected to each automated distribution
switching device.
Replacement and Maintenance Strategy

The system has a design life of 15 years. Server grade computer hardware will be replaced at least once
during the life cycle. The system has a high level of redundancy with two (2) master stations operating in
fail-over mode, located in separate locations, with regular backup of the master stations software.
Maintenance of the system is contracted to specialist SCADA providers, who maintain the master system
and all software and upgrades. RTU remote stations maintenance is limited to visual inspections and
remote monitoring of diagnostic flags.
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Risk-Based Replacement Plan

The SCADA system was new in 2017. With progressive software and hardware upgrades over its life, it is
expected to remain in service until technology or systems evolve making the current scheme obsolete.
Field hardware and connectivity have been designed so they can be upgraded or replaced independently
from the master SCADA station.
Communication System
Overview

We have an extensive and modern Internet Protocol (IP) based communication system that forms the
backbone for providing communications facilities from field devices to SCADA, and voice communications
across the network. The following sections describe the various sub-systems and components that
constitute the system and the interlocking between the systems.
The communications system is IP over Ethernet. There is a ring communication system around the
Whakatāne plains region, and spur connections to more remote sites. The IP system allows voice
communication and remote access to protection relays and other substation equipment statuses and
measurements and enables network switching devices to be operated remotely.
The ring communication system is self-healing and is made up of a mix of fibre and microwave
communication media. Spur lines are inherently a single point of failure, apart from Galatea, which has a
fibre broadband connection with a 3G phone system backup, see Figure 10-35.

Figure 10-35: Communications Bearers

Radio repeater sites at Manawahe, Pukehoko, and Plains substation have failover routers that will redirect the communications should a link fail. The sites have battery banks designed to power the site for
24-36 hours during a loss of supply. There are four (4) repeater sites, around 140 controlled pole top
sites, and 75 voice radios. The forecast capital expenditure for the planning period is shown in Table 10-24.
Table 10-24: Forecast Capital Expenditure Control Systems ($k)

Asset Management Plan 2022-2032

Fleet Management

10-42

Asset

FY23

FY24

FY25

FY26

FY27

FY28

FY29

FY30

FY31

FY32

Communications System

$-

$-

$-

$-

$57

$-

$-

$831

$-

$-

Replacement and Maintenance Strategy

The IP communications system has been installed progressively since 2009, with the last analogue links
disestablished in 2017. The radio equipment has a relatively short life cycle compared to other power
industry equipment, and we are seeing specific component failures after eight (8) years.
Equipment installed recently is compatible with spares and allows the re-deployment of radio equipment
should it be needed. There are some single points of failure, and these are being identified and risk
assessed during 2018. The backbone ring has been designed to failover should one (1) link fail, but spur
line links have no backup capability.
All radio repeater systems are site tested and verified for compliance on an annual basis. Battery banks
are tested at the same time. Monitoring software maintains communications of individual components
and informs the engineers when individual components fail. Critical components are also set up to alarm
SCADA. Due to the redundant design of the system, equipment is replaced on a failure basis, unless there
is an apparent type of issue.
Due to the volume of installed equipment and age of the originally installed equipment (2009), the
expenditure on communication-related equipment replacement has been budgeted to increase during
the current planning period.
There is a project to move towards VHF Digital Mobile Radios (DMR) starting in 2024. These units provide
more bandwidth, clearer communications, better diagnostics, channel sharing, voice and data sharing,
Global Positioning System (GPS) with man-down functionality and allow remote engineering access to
pole top devices. These will gradually replace aged analogue VHF radios.
DC Supply System
Overview

New systems are designed at 48VDC, with battery banks' standby capacity designed depending on the
site requirements. Existing 24V substation DC supplies will progressively be upgraded as part of the
substation communications and protection upgrade projects. DC-DC converters are provided for legacy
equipment that requires 24V or 12V power supplies.
Substation batteries are designed for a minimum of 12 hours hold up time and communications sites 24
hours. Capacity is designed on a site by site basis. For example, Cape Runaway has 36 hours of designed
hold-up time.
There is a single DC supply system for every substation except for Station Road. Station Road circuit
breakers use 48V DC for circuit breaker spring charging, introducing large spikes into the DC system. To
mitigate this, Station Road has a 48VDC supply dedicated to circuit breaker switching, with a second 24V
bank for substation utilities.
All other substation circuit breakers have spring charge systems that are supplied from the DC supply for
the substation.
Battery charging systems have been replaced progressively since 2009 and have a 20-year lifecycle.
Replacement and Maintenance Strategy

Batteries are a consumable item and are replaced regularly, nominally six (6) years. Rectifiers are installed
in sets of three (3) single-phase units to provide an inherent backup. Controllers are a single point of
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failure. We do not run dual controller banks as we hold sufficient spares to repair any failed unit within
the hold-up time of the batteries. As failed controllers immediately alarm SCADA, the risk of controllers
being unable to be fixed within the hold-up time of the batteries is minimal.
Batteries are scheduled for routine replacement every six (6) years with annual testing to ensure the
batteries still perform to their designed capacity. Rectifier and controller units have a 20-year life
expectation.

Non-Network Assets
Overview

This section provides our non-network asset details following sub-clause 1.4.3 of the Electricity
Distribution Information Disclosure Determination 2012. These non-network assets include:
•
•
•
•
•
•
•

Information and technology systems;
Asset management systems;
Office buildings and workshops;
Office furniture and equipment;
Motor vehicles;
Tools, plant and machinery; and
Other items are treated as non-system fixed assets under Generally Accepted Accounting
Principles (GAAP).

Replacement Strategy

The lifecycle management of non-network assets follows the estimated useful life as disclosed within the
Company’s accounting policies, most recently set out in the Annual Report. The estimated useful lives are
shown in Table 10-25.
Table 10-25: Non-Network Asset Lives
Asset Group

Useful Lives

Information and technology systems Hardware

2 – 8 years

Information and technology systems Software

5 – 10 years

Office buildings and workshops

40 – 100 years

Office furniture and equipment

10 years

Motor Vehicles

5 – 10 years

Tools, plant and machinery

2 – 10 years

The forecast capital expenditure on non-network assets as disclosed within Appendix A2 reflects this
expenditure cycle.
Replacement Plan

Apart from the typical expenditure mentioned above, Horizon Networks plans to upgrade its Drawing
Management System in FY22. The network analysis tool is also planned to be upgraded in FY22. Besides
that, GIS software is also scheduled to be upgraded in FY23-FY24. These are categorised as atypical
expenditures.
Table 10-26 summarises the forecast expenditure for these assets during the planning period. Justification
for the expenditure follows.
Table 10-26: Forecast Expenditure Non-Network Assets ($k)
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Category
IT Hardware & Software
Tools
Office Furniture and
equipment
Office buildings, depots and
workshops
Atypical Expenditure
(principally software and
firmware upgrades)
Total Expenditure
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FY23
22
95
5

FY24
50
10
15

FY25
50
10
15

FY26
50
10
15

FY27
50
10
15

FY28
50
10
15

FY29
50
10
15

FY30
50
10
15

FY31
50
10
15

FY32
50
10
15

25

25

25

25

25

25

25

25

25

25

30

750

750

500

0

0

0

0

0

0

177

850

850

600

100

100

100

100

100

100

Generating Units
Horizon Networks owns two truck-mounted circa 300KVA synchronising generator sets, purchased in the
1990s. The truck-mounted generator sets are used to support maintenance work and to reduce outage
durations.
Meanwhile, Horizon Networks also owns a containerised, transportable circa 1.2MVA diesel generator set
and step-up transformer, purchased in 2013. The 1.2MVA unit is deployed to the remote East Cape
township of Te Kaha to improve the reliability of supply during both planned and unplanned outages on
the incoming 50kV feeder. This unit is designed to be used for peak lopping, voltage support, fault
restoration and has full synchronising capability. The generator and step-up transformer are shown in situ
at the Te Kaha Substation in Figure 10-36.

Figure 10-36: 1.2MVA Generator at Te Kaha Substation

We also have a microgrid ambition for Te Kaha, to complement the existing generator with an additional
generator or a 1.5MW/1MWh Battery Energy Storage System (BESS). This will provide a more reliable and
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resilient supply during 50kV feeder outages by reducing the generator start-up period and providing peak
shaving support.
Replacement and Maintenance Strategy

The maintenance of the generators follows the equipment manufacturer’s recommended maintenance
schedules which testing and services are being performed annually. The two truck-mounted generator
units will reach their specified end of life in around 2025, although these units will likely be run until they
are uneconomic to repair.
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Network Development Plan
Overview
Recent investment in the Eastern Bay of Plenty region through the Provincial Growth Fund (PGF) is driving
increased economic activity and growth in the region. The PGF funding is expected to provide a range of
job opportunities and some population growth in the region. In addition, inflated house price in cities like
Auckland and Tauranga has become a driver for migration to regions such as Whakatane, Kawerau and
Opotiki. This is supported by the most recent national census from 2018 that has also indicated population
increase in the region.
Horizon Networks sees itself as an enabler to the social and economic development in the region. Our
strategy is to ensure that our network is capable of accommodating the projected growth while
maintaining and where justified improving the quality of supply. Hence, our Network Development
strategy also includes a focus on improving the quality of supply to deliver a more Reliable, Safer, and
Environmental friendly Network. More on our Network Development Strategy outlined in Section 4.6.
Our recent load analysis30 has shown that there has been an increase in electricity usage through our
network over the past few years. We are now strategising our investment around potential growth areas,
especially the networks that supply electricity to areas that are receiving the PGF funding. These areas are
shown in Figure 11-1.

Legends
Whakatāne
Opotiki
Kawerau
Galatea
Te Kaha
Potential Growth Area

Figure 11-1: Potential Growth Region

We aim to continue to engage with stakeholders and potential developers to keep up-to-date on the
development in Horizon Networks supplied areas. We will adjust our plans as new information becomes
available.
30

As of June 2021, as part of Network-wide Network Development Study.
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This section outlines our major projects for the next 10-year period in Whakatāne, Opotiki, Kawerau,
Galatea and Te Kaha region. The projects presented in this section are only focusing on system growth
and ‘reliability, safety environment’-driven projects with estimated costs over $100k.
The demand forecast is calculated based on available demand data up to June 2021. At the time of writing
this Asset Management Plan (AMP), we are anticipating some areas in the network to grow at a much
faster rate compared to the initial forecast. We will update our growth forecast of such areas, including
the impact of Distributed Energy Resources (DERs) in the next year's AMP.
All the project expenditures are based on the high-level scope with a cost estimated at ±30%. The project
timeframe presented in this section is indicative and subject to resource availability. The project brief for
each of these projects is outlined in Appendix C. The complete list of projects for the planning period is
available in Appendix G and Appendix H.

Whakatāne P anning Area
Potential Growth

The Whakatāne region has recently received a multi-million dollar investment from the PGF funding for a
new commercial boat harbour, revitalisation of the town centre and riverfront, and the development of
a new visitor hub and cultural centre. We expect that this investment will improve the economic activities
in the town centre and naturally increase population and housing for the district.
As New Zealand is working towards a net-zero carbon emission in 2050, Whakatāne has attracted
investors for green and renewable generations, most notably large scale solar generation due to the area
receiving some of the highest sunshine hours in New Zealand. The area also has potential for process heat
changeover as industries are beginning to electrify their processes.
Besides that, we also predict these investments, coupled with Whakatāne nature attractions, will attract
investment for temporary accommodation such as hotels and holiday parks. The area bordering Western
Bay of Plenty has the potential to grow in the form of residential housing and small commercial activities
due to its proximity to a major city, Tauranga. The area has also historically experienced reliability issues
which we are improving through our Reliability, Safety and Environment Programme.
Demand Forecast

Our networks supplying the Whakatāne region is supplied from the Transpower’s Edgecumbe Grid Exit
Point (GXP) and contain five-zone substations. This region represents the largest load on our network with
a mix of urban, rural, heavy industrial, commercial, and dairy loads.
Over the past 5 years, we have been experiencing a significant increase in the number of new customer
connections in this region with a mix of commercial, light industrial and residential sub-division
connections. This has resulted in a forecast organic growth of 1.2% for the entire region.
We are also experiencing load growth in the western side of the region in Manawahe. We are forecasting
a slightly higher growth rate for this area compared to the entire region at 1.9%. The historical load growth
in this area is significant and has resulted in the need for a new zone substation within this planning
period.
As a summary, our load forecast and network constraints can be summarised in Table 11-1.
Table 11-1: Whakatāne Region Demand Forecasts and Potential Constraints (MVA)

Asset Management Plan 2022-2032

Substation

Security

Capacity
(MVA)

Edgecumbe GXP

N-1

East Bank

Network Development Plan

60.0

Actual
2021
(MVA)
52.3

Forecast
Growth
Rate
1.2%

Forecast
2027
(MVA)
56.2

Forecast
2032
(MVA)
59.7

N

7.5

4.5

0.0%

5.5

5.5

Plains

N

16.0

8.4

1.1%

8.9

9.3

Kopeopeo

N-1

13.3

13.4

0.2%

13.5

13.6

Station Road

N-1

10.0

8.4

0.7%

8.7

9.1

Ohope

N

5.0

4.3

0.0%

4.3

4.3
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Provision for growth on current network
configuration
No constraint forecasted within the planning
period
No constraint forecasted within the planning
period
Limited capacity for growth in the Manawahe
area due to 11kV feeder constraints
Limited capacity for growth in the Whakatane
CBD area due to the zone-substation
transformer and 11kV feeder constraints

Network Investment

The network constraints that have been summarised in the table above trigger projects to enable growth
and maintain the quality of supply. For better illustration of future projects in the region, Figure 11-2 and
Figure 11-3 show the locations of proposed projects and the timeline for the planning period respectively.
Tie Manawahe feeder – Herepuru
Road & Pikowai Road
FY2032
$0.21M

New 11kV feeder
to Coastlands
FY2032
$0.25M

New Whakatane CBD
Substation & 33kV Feeder
Upgrade
FY2027 – FY2030
$4.82M
(Initial estimation to be
completed. Cost estimate
will be revised in the next
AMP)

11kV distribution tie
points automation
FY2027 – FY2028
$0.48M

New Manawahe Substation
& 33kV Feeder Upgrade
FY2030 – FY2031
$2.27M

Manawahe – McIvor Road
tie line
FY2027 – FY2029
$0.58M

Upgrade Kope Transformer
from 13.3MVA to 16MVA
FY2027
$0.24M

Install new 11kV Voltage Regulator
at tie point between Mokorua and
Pohutukawa Feeder
FY2027
$0.44M

Legends
ZS – Zone Substation
– Project Location
– New Cable/Conductor

Install new 11kV Voltage
Regulator on Ruatoki Feeder
FY2032
$0.44M

Figure 11-2: Project Location in Whakatāne Region (>$100k)
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System Growth Projects

Voltage Regulator on
Ruatoki Feeder
FY2032
$0.44M

Reliability, Safety & Environment Projects
New Whakatane CBD
Substation & 33kV Feeder
Upgrade
FY2027 – FY2030
$4.82M

Voltage Regulator at tie
point between Mokorua
and Pohutukawa Feeder
FY2027
$0.44M

Upgrade Kope
Transformer from
13.3MVA to 16MVA
FY2027
$0.24M

Tie Manawahe feeder –
Herepuru Road & Pikowai
Road
FY2032
$0.21M

Manawahe – McIvor
Road tie line
FY2027 – FY2029
$0.58M

New Manawahe
Substation & 33kV Feeder
Upgrade
FY2030 – FY2031
$2.27M

11kV distribution tie
points automation
FY2027 – FY2028
$0.48M

FY28

FY27

FY23

New 11kV feeder to
Coastlands
FY2032
$0.25M

FY29

FY30

FY31

FY32

Financial Year (Expected Project Completion)

Figure 11-3: Project Timeline in Whakatāne Region (>$100k)

Table 11-2 shows the expenditure forecast within the planning period for all projects driven by system
growth or reliability, safety & environment in Whakatāne Area.
Table 11-2: Projects Expenditure Forecast – Whakatāne Area ($k)
Region

FY23

FY24

FY25

FY26

FY27

FY28

FY29

FY30

FY31

FY32

Whakatāne

$96

$77

$34

$727

$1,960

$2,520

$2,432

$724

$2,939

$1,637

Opotiki Planning Area
Potential Growth

Similar to the Whakatāne region, the Opotiki region has been granted a multi-million dollar investment
through PGF which focus on aquaculture and horticulture activities, and new harbour development. The
Regional Economic Development & Investment Unit has also invested in digital connectivity to support
economic growth for the region.
Through all the investment made in the region, we are foreseeing improvement in economic activities in
the Opotiki township which brings job opportunities into the region. Statistics New Zealand is also
forecasting a net migration of people into the region, we are now seeing land being sub-divided in and
around the Opotiki township.
Demand Forecast

Opotiki is supplied from the Waiotahi GXP with four feeders exiting at Waiotahi, with three of the feeders
supplying the Opotiki township to the east. This region has shown one of the fastest-growing network
loads, mainly driven by kiwifruit farming and processing.
Based on our historical demand analysis, the Opotiki township has been experiencing load growth at the
rate of 2.0%. We are currently forecasting the same growth rate for the Opotiki township for the planning
period.
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Multiple potential step loads have been identified in this region, including kiwifruit plant chiller, musselfarm and harbour developments. These loads will cause voltage and capacity issues at the existing
distribution network where the voltage can fall below regulated limits.
As a summary, our load forecast and network constraints can be summarised in Table 11-3.
Table 11-3: Opotiki Region Demand Forecasts (MVA)
Substation

Security

Capacity
(MVA)

Forecast
Growth
Rate
1.0%

Forecast
2027
(MVA)
14.9

Forecast
2032
(MVA)
15.6

Provision for growth on current network
configuration

20.0

Actual
2021
(MVA)
12.7

Waiotahi GXP

N

Opotiki
Switching
Station

N-1

11.2

9.1

2.0%

11.7

12.7

Limited capacity for growth in the Opotiki area
due to 11kV feeder constraints.

Network Investment

To mitigate the constraints mentioned in the previous section, multiple projects are planned including the
conversion of the Opotiki switching station into a zone substation. Figure 11-4 shows the locations of
planned projects in the Opotiki region. A timeline chart for the projects is illustrated in Figure 11-5.
Opotiki 33kV Substation
Development Phase 1
FY2024 – FY2026
$1.99M
Opotiki 33kV Substation
Development Phase 2
FY2032
$0.95M

Undergrounding Project
FY2024
$0.39M

Opotiki Enabling Works
and 33kV Feeder Upgrade
FY2024 – FY2031
$1.12M

Legends
Install new 11kV Voltage
Regulator on Waimana Feeder
FY2024 – FY2025
$0.44M

ZS – Zone Substation
– Project Location
– New Cable/Conductor

Figure 11-4: Project Location in Opotiki Region (>$100k)
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System Growth Projects
Reliability, Safety & Environment Projects

Opotiki 33kV Substation
Development Phase 1
FY2024 – FY2026
$1.99M

Undergrounding Project
FY2024
$0.39M

Opotiki Enabling Works
and 33kV Feeder Upgrade
FY2024 – FY2031
$1.12M

Install new 11kV Voltage
Regulator on Waimana
Feeder
FY2024 – FY2025
$0.44M

FY23

FY24

FY25

FY26

Opotiki 33kV Substation
Development Phase 2
FY2032
$0.95M

FY27

FY28

FY30

FY29

FY31

FY32

Financial Year (Expected Project Completion)
Figure 11-5: Project Timeline in Opotiki Region (>$100k)

Table 11-4 shows the expenditure forecast within the planning period for all projects driven by system
growth or reliability, safety & environment in Opotiki Area.
Table 11-4: Projects Expenditure Forecast – Opotiki Area ($k)
Region

FY23

FY24

FY25

FY26

FY27

FY28

FY29

FY30

FY31

FY32

Opotiki

$256

$829

$683

$1,596

$457

$-

$48

$299

$311

$949

Kawerau Planning Area
Potential Growth

Kawerau is situated in New Zealand's principal forestry region and is a well-established wood processing
centre supported by an engineering and maintenance service industry. The region also has an abundance
of geothermal energy. The recent connection of the Te Ahi O Maui (TAOM) Geothermal Plant to Horizon
Networks proves that a large scale geothermal distributed generation plant could be feasible for the
region.
This region is dominated by large industrial loads and 25MW of Embedded Generation. Its commercial
and domestic load is comparatively small compared to its industrial load.
The closure of Norske Skog Mill may have impacted the electricity demand in the region. However, the
mill’s closure has minimal impact on Horizon Networks load due to the mill’s direct connection to
Transpower. We also do not expect a reduction in the area’s local economy as most of the mill workers
reside in the surrounding cities such as Rotorua and Tauranga.
Statistics NZ and Local Council are still forecasting population growth in the Kawerau region within our
10-year planning period. This is due to inflated house prices in major cities such as Tauranga, situated
approximately 100km north of Kawerau township. However, the population in the region is forecasted to
plateau within 10-years beyond the planning period.
Demand Forecast

The Transpower-owned Kawerau GXP substation is the only zone substation supplying this region with
our 11kV distribution network connected to Transpower’s 11kV bus. We are forecasting the organic load
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growth rate in Kawerau to be around 1.2% despite uncertainties around other industries in the region.
The demand forecast for the region is summarised in Table 11-5.
Table 11-5: Kawerau Region Demand Forecasts (MVA)
Substation

Security

Capacity
(MVA)

Kawerau GXP

N-1

30.0

Actual
2021
(MVA)
18.1

Forecast
Growth
Rate
1.2%

Forecast
2027
(MVA)
19.5

Forecast
2032
(MVA)
20.7

Provision for growth on current network
configuration
No constraint forecasted within the planning
period

Network Investment

The network is currently secured and has sufficient capacity for the planning period. There is also a limited
opportunity for reliability performance improvements in the region due to protection grading constraints
caused by the high fault current in the region. Projects driven by system growth or reliability, safety &
environment are not expected within the planning period in this area.

Galatea Planning Area
Potential Growth

Galatea and Kaingaroa substations are initially projected to have negligible growth. However, due to the
potential increase in milling activity and water bottling plant(s), Kaingaroa still has the potential for step
load change.
The load profile in Galatea is influenced largely by irrigation pump activities, where we have historically
seen nighttime load greater than the daytime load with an extended peak during summer.
Demand Forecast

Galatea and Kaingaroa substations are projected to have around 1.8% and 0.5% organic growth rates
respectively, to account for uncertainty in step changes and peak load due to irrigation pumps. With the
expected growth rate, the network has sufficient capacity to supply this region for the planning period.
Table 11-6: Galatea Region Demand Forecasts (MVA)
Substation

Security

Capacity
(MVA)
16.4

Actual
2021
(MVA)
4.7

Forecast
Growth
Rate
1.8%

Forecast
2027
(MVA)
5.2

Forecast
2032
(MVA)
5.7

Galatea

N-1

Kaingaroa

N-1

16.4

2.5

0.5%

2.6

2.7

Provision for growth on current network
configuration
Security constraint on sub-transmission circuit
during contingency scenario
No constraint forecasted within the planning
period

Network Investment

The region currently has the capacity for growth beyond the planning period. However, due to the N
security nature of the 33kV sub-transmission circuit, and 58km long backup supply from Edgecumbe, we
have identified an opportunity to improve sub-transmission security with the reliability-driven project as
shown in Figure 11-6.
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Install new voltage
regulator at Snake Hill
FY2030 – FY2031
$0.74M

Legends
ZS – Zone Substation
– Project Location
– New Cable/Conductor

Figure 11-6: Project Location in Galatea Region (>$100k)

The expenditure forecast for all projects in Galatea driven by system growth or reliability, safety &
environment within the planning period is tabulated in Table 11-7.
Table 11-7: Projects Expenditure Forecast – Galatea Area ($k)
Region

FY23

FY24

FY25

FY26

FY27

FY28

FY29

FY30

FY31

FY32

Galatea

$-

$37

$-

$50

$-

$-

$-

$381

$361

$-

Te Kaha Planning Area
Potential Growth

Similar to the Opotiki region, The Provincial Growth Fund (PGF) is partnering with landowners to
accelerate the development of the horticulture industry which potentially create jobs for the local
community in the region.
The investment may lead to land repurposing for kiwifruit farming and potential irrigation schemes to
support irrigation schemes.
Demand Forecast

Te Kaha region is supplied from our Te Kaha zone substation through a Horizon-owned 66km long 50kV
line from Waiotahi GXP. The remote location of Te Kaha limits reliability improvement options for the
region.
We are forecasting that the region’s organic load to grow at a rate of 1.47%. The load growth in this area
is caused by the industrial nature mainly in the horticultural industry. Table 11-8 summarises the demand
forecast and growth constraints for the region.
Table 11-8: Te Kaha Region Demand Forecasts (MVA)

Asset Management Plan 2022-2032

Substation

Security

Capacity
(MVA)

Te Kaha

N

2.7

Network Development Plan

Actual
2021
(MVA)
1.9

Forecast
Growth
Rate
1.5%

Forecast
2027
(MVA)
2.1

Forecast
2032
(MVA)
2.2

11-9

Provision for growth on current network
configuration
Limited capacity for growth on the 11kV Feeder
supplying Waihau Bay.

Network Investment

Two projects are planned in this area due to the lower reliability of the 50kV line and covering temporary
peak load during summer. Figure 11-7 shows the locations of the two proposed projects.

Add 1MVA Generator at Te Kaha
Zone-Substation
FY2023
$0.58M

Install new 11kV Voltage Regulator
on Waihau Bay Feeder
FY2030
$0.44M

Legends
ZS – Zone Substation
– Project Location

Figure 11-7: Project Location in Te Kaha Region (>$100k)

Table 11-9 summarises the expenditure forecast within the planning period for all projects driven by
system growth or reliability, safety & environment in Te Kaha Area.
Table 11-9: Projects Expenditure Forecast – Te Kaha Area ($k)
Region

FY23

FY24

FY25

FY26

FY27

FY28

FY29

FY30

FY31

FY32

Te Kaha

$576

$-

$-

$-

$-

$-

$-

$440

$-

$-
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Financial Summary
This section summarises our expenditure forecasts for the planning period between 1 April 2022 to 31
March 2032. It is structured to align with the Commerce Commission’s expenditure categories and
corresponding information provided in previous sections of the Asset Management Plan (AMP).
Annual budgets are derived from projects included in the long-term plan in managing and operating our
assets. To avoid duplication from previous sections, we will only provide high-level commentary on the
overall expenditure forecast in this section.
This section starts with our expenditure forecasts for the planning period and the high-level commentary
on the variance between the current expenditure forecast to our previous AMP.
This is followed by the benchmarking of our Replacement and Renewal plans, to build confidence in our
largest expenditure category. Lastly, the inputs and assumptions to our forecast have been laid out to
clarify the base assumptions used for budgeting.

Expenditure Forecasts
The Electricity Distribution (Information Disclosure) Requirements 2012 issued by the Commerce
Commission on 1 October 2012 require that financial forecasts developed as part of the asset
management process be separated into the following components:
Network Capital Expenditure (CAPEX):
•
•
•
•
•
•
•

Consumer Connections: These are predicted based on historical connection rates and confirmed
industry intentions, and covers reactive response to customer-initiated works;
System Growth: These include system upgrades due to load growth and expenditure required to
prepare the network for decarbonisation and zero-emission future;
Reliability - Quality of Supply: This category includes projects to improve network reliability and
resilience, including projects to improve supply reliability performance i.e. System Average
Interruption Duration Index (SAIDI) and System Average Interruption Frequency Index (SAIFI);
Reliability - Legislative: This category includes projects driven by legislative requirements such as
end-of-line earthing;
Reliability, Safety and Environment: This category includes safety-related projects such as arc
flash risk mitigation, public safety, earthing projects and environmental protection projects such
as uncontained spill risk of transformer oil etc.;
Asset Replacement and Renewal: The expenditure in this category reflects works that provide an
extension of asset life, either by replacing or refurbishing the asset; and
Asset Relocations: This category includes projects related to asset relocations. These are
predominately driven by customer requests.

Network Operational Expenditure (OPEX):
•
•
•
•

Routine and Preventative Maintenance: This category includes scheduled preventative
maintenance activities;
Replacement and Renewal: This category includes preventative and reactive maintenance to
restore deteriorating assets to sound health, generally extending the service life of assets;
Fault and Emergency: This category includes reactive services responding to faults, outages, and
emergency works;
Vegetation: This category includes preventative and reactive activities to maintain satisfactory
clearance between trees and lines proactively; and
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Operations and Network Support: This category includes related personnel and non-network
costs such as buildings and vehicle operating costs.

Non-Network CAPEX:
•

Non-Network CAPEX This category includes projects related to supporting infrastructures such as
buildings, vehicles, Information Technology (IT) hardware and software.

Non-Network OPEX:
•
•

System Operations and Network Support (SONS): This category includes activities where the
primary driver is the management of the network, e.g. control centre operations and asset
management; and
Business Support: Covering corporate activities such as Health and Safety, Finance and Treasury,
Human Resource (HR), ICT, Legal, and governance.
Network Expenditure Forecast

Our annual budgets are derived from projects in our long-term plan, together with our network
operations and scheduled maintenance tasks. Where applicable, project budgets contain an estimate of
the maintenance component of capital works 31 , and operations budgets contain the estimate of the
capital component of maintenance works32. This is done to ensure the correct allocation of costs into
financial reports.
Most projects and tasks are estimated at a high level for long term budget forecasting, nominally with an
accuracy of ± 30% of the project cost. As projects move into the feasibility and detailed design phase,
bottom-up detailed estimates are completed to provide higher pricing confidence. Having said that, the
delivery of previous AMPs for FY20 and FY21 plans are within 3% of their respective year’s total budget33.
Table 12-1 and Figure 12-1 show the summary of our operation and capital expenditure for the 10-Year
Planning Period.

31

An example of maintenance component of a capital project is the use of generator to supply customers during planned works.
An example of capital component of a maintenance task is the replacement cost of capitalizable asset during a planned maintenance
task.
33 Refer to Horizon Networks’ Information Disclosure for further information.
32
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Table 12-1: FY23-FY32 Maintenance and Capital Expenditure Forecast
Projected Expenditure ($M)

FY23

FY24

FY25

Routine and Preventative

$1.30

$1.29

Refurbishment and Renewal

$0.43

Fault and Emergency

$1.11

Vegetation

FY26

FY27

FY28

FY29

FY30

FY31

FY32

Maintenance
$1.30
$1.28

$1.29

$1.24

$1.22

$1.29

$1.31

$1.39

$0.43

$0.43

$0.44

$0.45

$0.45

$0.45

$0.45

$0.45

$0.46

$1.11

$1.11

$1.11

$1.11

$1.11

$1.11

$1.11

$1.11

$1.11

$0.98

$0.98

$0.98

$0.98

$0.98

$0.98

$0.98

$0.98

$0.98

$0.98

Maintenance Total ($M)

$3.82

$3.81

$3.83

$3.80

$3.83

$3.77

$3.76

$3.83

$3.84

$3.94

Customer Connection

$0.62

$0.28

$0.25

$0.25

$0.25

$0.25

$0.25

$0.56

$0.56

$0.25

System Growth

$0.32

$0.41

$0.67

$1.68

$1.68

$1.92

$2.28

$1.82

$2.63

$1.76

Reliability – QoS

$0.23

$0.17

$0.21

$0.60

$0.81

$0.56

$0.58

$0.26

$0.36

$1.33

Reliability - Legislative
Reliability, Safety,
Environment (RSE)
Asset Replacement and
Renewal
Asset Relocations

$0.16

$0.16

$0.16

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$1.00

$0.92

$0.47

$0.41

$0.33

$0.35

$0.32

$0.21

$0.21

$0.21

$5.71

$5.77

$6.34

$6.46

$7.59

$7.62

$7.83

$8.38

$8.00

$8.13

$0.03

$0.03

$0.03

$0.03

$0.03

$0.03

$0.03

$0.03

$0.03

$0.03

Capital Total ($M)

$8.06

$7.73

$8.12

$9.43

$10.70

$10.73

$11.28

$11.26

$11.79

$11.71

Total Budget ($M)

$11.88

$11.55

$11.94

$13.24

$14.53

$14.51

$15.04

$15.09

$15.63

$15.65

Capital

Figure 12-1: 10-Year Financial Forecast
Network Expenditure Variance to AMP2021-2031

Critical changes on Network Operational Expenditure (OPEX) forecast over the FY23-FY31 period which
the current AMP and AMP2021-2031 overlaps are as follows:
•

Net reduction of approximately $0.8M over nine (9) years in Routine and Preventative
Maintenance as a result of bringing some maintenance activities in the house and overall riskbased prioritisation of maintenance;
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An overall net reduction of circa $1.1M in OPEX - Refurbishment and Renewal as a result of the
capitalisation of pole-top hardware works despite an increased allowance for service transfer from
3rd party pole, and increased allowance for substation building refurbishment works; and
Approximately 20% increase in Vegetation works due to growing risk of vegetation near-critical
circuits.

Key variance on Network Capital Expenditure (CAPEX) forecast over the nine (9) years which the current
AMP and AMP2021-2031 overlaps are as follows:
•
•

•
•

An increase of circa $0.5M over nine (9) years on Customer Connection expenditure resulted from
the rise in the forecast of new connections, mainly residential and light commercial;
Net increase of circa $0.2M on System Growth largely due to the change of timeframe on Opotiki
33kV Supply Development and Whakatane Central Business District (CBD) substation which have
advanced by a year;
An Increase of circa $0.8M in the Quality of Supply category is largely attributed to the
continuation of improvement of Service Levels strategy through automating field devices and
sectionalising the network; and
Net reduction of approximately $0.6M in Asset Replacement and Renewal between FY23 and
FY31 largely attributed to risk-based prioritisation on Pole Replacement, Pole Top Hardware, and
Overhead Switch replacement.
Non-Network Expenditure Forecast

Table 12-2 and Table 12-3 present a summary breakdown of the forecast non-network capital and
operational expenditure for the period, respectively.
Table 12-2: Non-Network Capex
YEAR

FY23

FY24

FY25

FY26

FY27

FY28

FY29

FY30

FY31

FY32

Total ($k)

177

850

850

600

100

100

100

100

100

100

Key variance on Non-Network OPEX for FY23 compared to FY22 includes an increase in SONS due to:
•
•
•

Wage inflation;
The cost for work required to continue our ISO55001 journey; and
Building demolition work.
Table 12-3: Non-Network OPEX

YEAR

FY23

FY24

FY25

FY26

FY27

FY28

FY29

FY30

FY31

FY32

SONS ($k)
Business
Support ($k)
TOTAL ($k)

3,903

3,603

3,603

3,603

3,603

3,603

3,603

3,603

3,603

3,603

3,642

3,642

3,642

3,642

3,642

3,642

3,642

3,642

3,642

3,642

7,545

7,245

7,245

7,245

7,245

7,245

7,245

7,245

7,245

7,245

Benchmarking Expenditures
Replacement and Renewal Expenditure
Since AMP2020, our Asset Replacement and Renewal expenditure, which is the largest recurring capital
spend category, has been based on a risk-based replacement approach that schedules replacement of
high-risk assets that may have either a high probability of failure (poor health) or high consequence of
failure (high criticality).
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For building confidence in the accuracy of our Asset Replacement and Renewal spending, we are
benchmarking our expenditure forecast against:
•
•

an independent replacement model from the Australian Energy Regulator termed the
Replacement Expenditure (REPEX) model; and
New Zealand Industry Calibrated Replacement Capex (ICRM) Model34

REPEX Model

To accommodate our risk-based asset replacement approach, the REPEX model has been modified in AMP
2021, which removes low criticality assets (i.e. small distribution transformers of less than 50kVA, LV
underground cables, and Network-owned streetlight cables) from the REPEX output. This is replaced with
our internal run-to-fail asset expenditure forecast for a better benchmark against our risk-based
replacement strategy.
We use the REPEX model cautiously as it is quite coarse and has several high-level assumptions such as
standard asset life (as per industry best practices), and replacement unit costs. The use of standard asset
ages as a proxy to asset condition or health has made the model highly sensitive to asset life and does not
consider factors such as condition and criticality.
Figure 12-2 shows the output of the REPEX model, which shows our expenditure profile as a function of
time. The model output does not show significant variance against the REPEX model output in AMP2021.

Figure 12-2: Forward Replacement Capex Profile (REPEX Model Profile)

In reviewing our asset replacement expenditure, we include the “refurbishment” component of
maintenance as good maintenance extends asset life. Similarly, “growth” expenditure can also include
projects that displace existing assets to increase capacity.

34

Comparative Performance of Horizon Energy Distribution in FY2021 Information Disclosure Data, Hyland McQueen Ltd,
November 2021.
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Our Asset Replacement and Renewal expenditure forecast is compared to the REPEX model in Figure 12-3.
The Asset Replacement and Renewal expenditure forecast total $72M compared to the REPEX totals of
$77M over the Financial Year FY23-FY32 period.
Due to the model being highly sensitive to asset life as a proxy of asset condition, assets with unknown
age have been forecasted for replacement within the planning period, thus skewing the replacement
expenditure of these assets at the beginning of the planning period. As a comparison, the REPEX model
output that excludes assets with age unknown is $68M across the 10-year planning period.
In the same planning period, our total asset replacement forecast, which includes an allowance for System
Growth, Capital Replacement and Renewal, and Maintenance Refurbishment and Renewal, is higher
compared to the REPEX model’s output.
The values shown in Figure 12-3 does not reflect the additional expenditure planned under the Reliability
category, such as replacing non-standard Low voltage single strand overhead conductors and nonstandard No.8 copper overhead conductors from the Network.

Figure 12-3: Replacement Capex Profile compared to REPEX Model

NZ Industry Calibrated Replacement Model (ICRM)

Our Asset Replacement and Renewal expenditure is also benchmarked against New Zealand’s Industry
Calibrated Replacement Model (ICRM), which was run by an external engineering consultant, Hyland
McQueen Ltd.
Figure 12-4 illustrate the output of the model shown in black. The output of the model and its trend are
aligned with our risk-based Replacement and Renewal expenditure forecast, further improving our
confidence in the risk-based approach of replacing and renewing our assets.
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Figure 12-4: Total REPEX – (Black line - ICRM model profile, blue line – Horizon’s Expenditure Forecast from
AMP2020, red line – Horizon’s Expenditure Forecast from AMP2021)
Conclusion of the Benchmarking

The REPEX model output and NZICRM presented above have validated that the risk-based replacement
and renewal expenditure forecast is mainly aligned with the industry-wide practices. As our asset data
and our risk-based replacement methodology improve35, we will continue to benchmark our Replacement
and Renewal expenditure, further improving the confidence in our replacement programme.
Indirect OPEX Expenditure
For building confidence in our Business Support and Systems Operations expenditures (Indirect OPEX),
we are benchmarking our expenditure forecast against industry cohort and industry average. Although
the Indirect OPEX is affected by an EBD’s service agreement and capital substitution (i.e. owned buildings
and vehicles vs lease arrangements), the indirect OPEX comparison against customer number and asset
base are informative.
The Indirect OPEX benchmarking presented in this section has been prepared independently by Hyland
McQueen Ltd36. The relative performance of our Indirect OPEX can be compared through:
1.
Indirect OPEX against customer number, illustrated in Figure 12-5
2.
Indirect OPEX expenditure against circuit length, illustrated in Figure 12-6
The comparison in Figure 12-6 and Figure 12-5 below show the trend and level of our Indirect OPEX per
ICP that is consistent with the industry and cohort average. However, our indirect OPEX per km is slightly
lower than the industry and cohort average. We have increased indirect OPEX from FY23 considering the
wage inflation forecast and the work required to continue our ISO55001 journey. Section 12.1.2 details
the Indirect OPEX for the planning period.

35

See Section 13 on our improvement plans.
Comparative Performance of Horizon Energy Distribution in FY2021 Information Disclosure Data, Hyland McQueen Ltd,
November 2021.
36
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Horizon Networks

Financial Year

Figure 12-5: Indirect OPEX/ICP Trend for Horizon Networks
Horizon Networks

Financial Year

Figure 12-6: Indirect OPEX/circuit (kms) Trend for Horizon Networks

Inputs and Assumptions
The financial forecast presented in this section is based on input and assumptions with a degree of
certainty. We have outlined the most significant information and assumptions in Table 12-4 to provide
transparency and clarity on the assumptions underpinning our expenditure forecast.
Table 12-4: Budget Assumptions
Assumptions

Description

Project timings based on
historical asset survivorship
and Demand Forecast

The timing of the projects is based on tolerable risk levels for the planning period and historical
survivorship of an asset type. This has been built into our Asset Risk Model’s ageing forecast.
The timing of growth projects is based on our demand forecast within the planning period. There are
several industrial and commercial developments within the region currently undergoing feasibility and
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Unit of currency used for the
expenditure forecast is in
current AMP year real dollars
Unit rates/Project Costs are
based on historical unit costs of
similar work.
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Description
consenting processes. If any of these projects becomes committed, they may significantly alter the timing
of our growth projects and financial forecasts.
All values are stated in real dollars as of the current AMP year. The year used for this AMP is FY23.

We have assumed that historical unit costs used in maintenance planning, volumetric replacements and
capital projects will not materially change over the planning period. However, due to the uncertainty of
the COVID-19 pandemic, we have also made an allowance on the material and equipment cost changes to
cover the impact of the pandemic on our supply chain.
We use only Consumer Price Index (CPI) escalation indices for labour and materials consistent with the
Commerce Commission’s input methodologies. We made no allowance for national or global demand for
the skills and commodities influencing our year-to-year cost.

Edge Technologies and SmallScale Embedded Generation
will not have a significant
impact on the network

Process heat changeover has
not been accounted for in our
demand forecast

Regulatory changes within the
planning period will have no
impact on the operation and
maintenance of the Network

We do not include any blanket contingency amounts to account for unexpected disruptive events such as
earthquakes, floods and storms; other than the use of historical rolling average costs that might have
included the cost of remediation following such disruptive events.
Currently, we have assumed no significant impact on the penetration of Edge Technologies such as Rooftop
PVs, Electric Vehicles (EV) and residential & commercial batteries. In a recent 2019 study on the impact of
residential EV charging, we have concluded that we expect no significant changes on our High Voltage (HV)
and Low Voltage (LV) Underground networks up to 2040. The study has been published, peer-reviewed
and presented at the 2019 Electricity Engineers Association (EEA) Conference.
Recently, the government has announced a rebate policy on EVs. It may change the uptake rate of EVs in
the network. We will continue to monitor the trends and start making reasonable assumptions going
forward.
The New Zealand Government has made an ambitious target of making New Zealand carbon neutral by
2050. As a result of the push for carbon neutrality, a number of industrial plants and the transportation
sector running on fossil fuel sources will potentially change their sources to Electricity.
We are currently trying to understand the potential impact of the process heat changeover on our Subtransmission and Distribution networks. Since the capacity of changeover is unknown, we have not
included the impact of the process heat changeover in our analysis and forecast. However, we aim to
conduct surveys to estimate the level of process heat conversation to electricity.
We have not accounted for the impact of potential regulatory changes on the business. Changes to the
Health, Safety and Environment (HSE) Act, Transmission Pricing Methodology (TPM), Electricity Industry
Participation Code (EIPC), amongst others can affect inputs to the forecast.
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Improvement Initiatives
ISO 55001 certification
Horizon Networks continually seeks to improve our asset management practices and systems and align
with best industry practices. We are currently working towards alignment with ISO55000, a widely
recognised standard used in New Zealand and the Electricity Distribution Industry (EDI).
Shown in Figure 13-1 is our journey since FY18 and our current position in aligning our practices to the
ISO55000 framework. Our self-assessment Asset Management Maturity (AMMAT) score has been
averaging above 3.0 since FY21. In FY22, we made further progress on:
•
•
•

Development and publishing our Maintenance Framework;
Development of Asset Management Competency Framework;
Development of Data Quality Management Framework;

We plan to undergo formal assessment and certification in FY23. Further key improvements that have
been identified before formal assessment and certification include:
•

Continual improvement of completeness and accuracy of the master data in the Asset
Management System (AMS) as outlined in Section 13.6.
Asset Management
System Deployed
ISO 55001
GAP Analysis

Health &
Criticality
Model

AMS based Inspection
programme Launched

AM Policy
Framework
Objectives

FY18

FY19

Maintenance
Framework
Strategic
AMP

Data Quality
Management
Framework

AM
Competency
Framework

ISO 55001
Formal
Assessment

ISO 55001
Certification

SOPs
Documented

FY20

FY21

FY22

FY23

FY24

Today

Figure 13-1: Our ISO55000 Alignment Journey

Operational Improvement Initiatives
With the introduction of edge technologies and green distributed energy resources (DERs), our
Operations team has been preparing our systems and processes, which may be affected by the changes
in trends within the industry.
In recent years, we have made enhancements that significantly improve operational efficiency such as:
•
•
•
•
•
•

Establishing and operationalising the Continual Improvement Register (CIR);
Establishing a Quality Champion role dedicated for Networks team;
Issuing Quality Improvement Reports (QIR);
Review of the Network Risk Register;
Field Automation improvements; and
Development of new Defect Management Process.

We have identified several areas of improvement for the upcoming years:
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Improve Standard Operating Procedures (SOPs) and maintenance standards to ensure public
safety and worker safety risks are minimised;
Fully operationalising Outage Management System (OMS);
Continue trialling and begin operationalising the Automatic Feeder Restoration Scheme (FLISR);
Enhancing Operational Technology (OT) against cyber security threats; and
Review Network configuration and optimisation studies.

Health, Safety, Environment, and Quality (HSEQ)
Horizon Networks, as part of the Horizon Energy Group (HEG), have identified potential areas for
improvement in HSEQ. Figure 13-2 shows our strategy for improving systems and processes around HSEQ.

Figure 13-2: HSEQ Improvement Initiative

Since FY22, HEG and Horizon Networks are transitioning our HSEQ Management System to ecoPortal. The
transition will allow easier updating, monitoring, analysing and reporting of accidents, incidents and nonconformities. Our intention for the foreseeable future includes:
Health & Safety

•
•
•

Migrate health and safety records from VAULT to ecoPortal, allowing better tracking of lead and
lag performance against targets;
Align to ISO45001 (Occupational Health & Safety) standards and requirements; and
System simplification - making processes and tools more usable without impacting compliance.

Environmental Management

•
•
•

Align to ISO14001 (Environmental Management) standards and requirements;
Incorporating environmental aspects in network design, product selection, asset management and
operations practices; and
General improvement around Environmental Risk management and resource consent compliance.

Quality Management

•
•

Align to ISO9001 (Quality Management) standards and requirements; and
Increase frequency of internal and/or external audits to identify gaps and opportunities for
improvements within the system and processes.
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Resilience Planning
A recent publication from the Electricity Engineers Association (EEA) on Resilience provides guidance to
Electricity Distribution Businesses (EDBs) regarding resilience planning. In FY22, we have performed
•
•

Climate Change risk assessment on our most vulnerable assets (refer to Section 6: Climate Change
and Resilience Planning); and
Gap Analysis on our preparedness for High Impact Low Probability (HILP) events against the EEA
Resilience Guide.

We have identified several areas of improvements that will be undertaken for the upcoming years:
•
•
•

Undertake systematic risk reduction assessment and develop an investment plan for assets and/or
systems to mitigate vulnerabilities;
Self-assessment of resilience preparedness and capabilities which includes reviewing the Business
Continuity Plan (BCP), Disaster Recovery Plan (DRP), and Critical Spares at a set frequency; and
Improve mutual aid arrangements with other utilities and service providers for the potential need
to respond and recover from HILP events.

ENA Common Competency
To reduce public and worker safety risks, we intend to adopt the Electricity Network Association’s (ENA’s)
Common Competency Framework, ensuring workers working on or near any assets are competent in
undertaking their tasks.
Our Competency Framework will be common within the EDI, usable or attainable by our workers to
achieve or remain competent, transportable allowing a competent worker to work on other networks,
auditable, and updatable. In collaboration with our service provider, Horizon Services Limited (HSL), we
intend to:
•
•
•

Understand how the industry is adopting the ENA’s Common Competency Framework;
Gap analysis between our internal framework against ENA’s Competency Framework in FY23; and
Review and re-develop our internal competency framework to align with ENA’s Common
Competency Framework, after completing gap analysis.

Asset Information
The nature of our business relies on quality asset information as the foundation in our day to day asset
management activities and decision-making. The Institute of Asset Management (IAM) has outlined key
broad areas for data quality improvements, these includes:
•
•
•
•

Asset Information Strategy – Develop an Asset Information Strategy document;
Asset Information Standards – Review and update our Asset Information Standards;
Asset Information Systems – Continual improvement on our Asset Management Systems (AMS)
and SCADA OMS; and
Data and Information Management – Accurate, consistent, and complete data information from
the field.

Whilst our current focus is establishing a fit-for-purpose Data Quality Framework, we continue our asset
data improvements on gathering Low Voltage (LV) Network information, cable location and asset
condition data through our established inspection programmes.
We noted the EEA has recently published the Asset Information Maturity Framework in December 2021.
We intend to close our asset information gap to the industry best practices.
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Other Improvement Initiatives
Other improvement initiatives are mostly revolved around our strategy on:
•

•

•

•
•
•

Enabling decarbonisation and electrification, and managing climate change impact – In FY22, We
have developed policies and connection standards for large scale Distributed Generators (DGs),
ensuring impacts on the network from future green energy resources are minimised. Our detailed
plan on climate change and enabling decarbonisation adaptation plan is available in Sections 6 &
7.
Enhancing innovation – We will continue trialling FLISR, HV fault indicator, LV monitoring and
integration of these IoT devices into SCADA, to increase the visibility of the network and improve
fault response. Our detailed plan on preparing our network for the arrival of new technologies are
in Section 7.
Improving operational efficiency – We have made significant progress in FY22 by launching a new
Continual Improvement Register, Network Risk Register, and a new Maintenance Framework. We
will continue developing tools and process automation to improve clarity, efficiency, and quality.
Our next focus is further improving the Asset Management System (AMS) as the master data
source and improving AMS-Financial System Integration;
Aligning with industry best practices and standards – As part of our ongoing continuous
improvement initiative, we will be developing documentation to adapt and capture industry best
practices;
Managing network and safety risks – We have and will continue capturing asset health data and
developing documentation around asset inspections and Earth Bank testing programmes; and
Pricing Reforms – We have a clear future pricing roadmap on our pricing reforms initiatives where
most of the work has been completed before FY22. After a delay of one (1) year due to COVID-19,
we intend to Go-Live on the new pricing structure at the beginning of FY23, where our customers
will have the opportunity to volunteer in the cost-reflective pricing structure. A progress review of
the new pricing structure is scheduled in the months after Go-Live
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Appendix A1 – EDB AMP Information Disclosure
Requirements Cross Reference List
Disclosure requirements

Relevant
AMP Section

3. The AMP must include the following3.1 A summary that provides a brief overview of the contents and highlights
information that the EDB considers significant

1, 2

3.2 Details of the background and objectives of the EDB’s asset management and
planning processes

2.3, 4.2, 4.3

3.3 A purpose statement which3.3.1 Makes clear the purpose and status of the AMP in the EDB’s asset
management practices. The purpose statement must also include a statement
of the objectives of the asset management and planning processes
3.3.2 States the corporate mission or vision as it relates to asset
management
3.3.3 Identifies the documented plans produced as outputs of the annual
business planning process adopted by the EDB
3.3.4 States how the different documented plans relate to one another, with
particular reference to any plans specifically dealing with asset management
3.3.5 Includes a description of the interaction between the objectives of the
AMP and other corporate goals, business planning processes, and plans
3.4 Details of the AMP planning period, which must cover at least a projected period
of 10 years commencing with the disclosure year following the date on which the AMP
is disclosed

2.1, 2.3.1

2.3.1
3.3, 9.4.3, 11
3.3, 9.4.3, 11
4.2, 4.3
2.1

3.5 The date that it was approved by the Directors

2.1

3.6 A description of stakeholder interests (owners, consumers etc) which identifies
important stakeholders and indicates3.6.1 How the interests of stakeholders are identified
3.6.2 What these interests are
3.6.3 How these interests are accommodated in asset management practices
3.6.4 How conflicting interests are managed
3.7 A description of the accountabilities and responsibilities for asset management on
at least 3 levels, including3.7.1 Governance—a description of the extent of Director approval required
for key asset management decisions and the extent to which asset
management outcomes are regularly reported to Directors
3.7.2 Executive—an indication of how the in-house asset management and
planning organisation is structured
3.7.3 Field operations—an overview of how field operations are managed,
including a description of the extent to which field work is undertaken in-house
and the areas where outsourced contractors are used

2.3.2, 4.3

2.3.3

2.3.3
4.5, 4.6, 4.7
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3.8 All significant assumptions
3.8.1 Quantified where possible
3.8.2 Clearly identified in a manner that makes their significance
understandable to interested persons, including:
3.8.3 A description of changes proposed where the information is not based
on the EDB’s existing business
3.8.4 The sources of uncertainty and the potential effect of the uncertainty on
the prospective information
3.8.5 The price inflator assumptions used to prepare the financial information
disclosed in nominal New Zealand dollars in the Report on Forecast Capital
Expenditure set out in Schedule 11a and the Report on Forecast Operational
Expenditure set out in Schedule 11b.

A-2

9, 10, 11, 12.3

NA
1.4, 12.3
12.3,
Appendix A2

3.9 Description of the factors that may lead to a material difference between the
prospective information disclosed and the corresponding actual information recorded in
future disclosures

12.3

3.10 An overview of asset management strategy and delivery
• How the asset management strategy is consistent with the EDB’s other
strategy and policies;
• How the asset strategy takes into account the life cycle of the assets;
• The link between the asset management strategy and the AMP;
• Processes that ensure costs, risks and system performance will be
effectively controlled when the AMP is implemented.
3.11 An overview of systems and information management data. To support the
AMMAT disclosure and assist interested persons to assess the maturity of systems
and information management, the AMP should describe• The processes used to identify asset management data requirements that
cover the whole of life cycle of the assets;
• The systems used to manage asset data and where the data is used,
including an overview of the systems to record asset conditions and
operation capacity and to monitor the performance of assets;
• The systems and controls to ensure the quality and accuracy of asset
management information; and
• The extent to which these systems, processes and controls are integrated.
3.12 A statement covering any limitations in the availability or completeness of asset
management data and disclose any initiatives intended to improve the quality of this
data.
Discussion of the limitations of asset management data is intended to enhance the
transparency of the AMP and identify gaps in the asset management system.
3.13 A description of the processes used within the EDB for3.13.1 Managing routine asset inspections and network maintenance
3.13.2 Planning and implementing network development projects
3.13.3 Measuring network performance.

4.1
4.4
4.4, 10
4
4
4.8, 8.2, 13

7.4, 13.6

4.4, 4.5, 9.2
4.4, 9.3
8
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3.14 An overview of asset management documentation, controls and review
processes.
To support the AMMAT disclosure and assist interested persons to assess the maturity
of asset management documentation, controls and review processes, the AMP should• identify the documentation that describes the key components of the asset
management system and the links between the key components;
• describe the processes developed around documentation, control and review
of key components of the asset management system;
• where the EDB outsources components of the asset management system, the
processes and controls that the EDB uses to ensure efficient and cost-effective
delivery of its asset management strategy;
• where the EDB outsources components of the asset management system, the
systems it uses to retain core asset knowledge in-house; and
• audit or review procedures undertaken in respect of the asset management
system.
3.15 An overview of communication and participation processes
To support the AMMAT disclosure and assist interested persons to assess the maturity
of asset management documentation, controls and review processes, the AMP should• Communicate asset management strategies, objectives, policies and plans to
stakeholders involved in the delivery of the asset management requirements,
including contractors and consultants;
• demonstrate staff engagement in the efficient and cost-effective delivery of the
asset management requirements.
3.16 The AMP must present all financial values in constant price New Zealand dollars
except where specified otherwise;

4, 8.2, 13

3.17 The AMP must be structured and presented in a way that the EDB considers will
support the purposes of AMP disclosure set out in clause 2.6.2 of the determination.

2

4, 8.2

12

Assets covered
4. The AMP must provide details of the assets covered, including4.1 A high-level description of the service areas covered by the EDB and the degree
to which these are interlinked, including4.1.1 The region(s) covered
4.1.2 Identification of large consumers that have a significant impact on
network operations or asset management priorities
4.1.3 Description of the load characteristics for different parts of the network
4.1.4 Peak demand and total energy delivered in the previous year, broken
down by sub-network, if any

2.4
2.4
2.4
2.4, 11
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4.2 A description of the network configuration, including4.2.1 Identifying bulk electricity supply points and any distributed generation
with a capacity greater than 1 MW. State the existing firm supply capacity and
current peak load of each bulk electricity supply point;
4.2.2 A description of the sub transmission system fed from the bulk
electricity supply points, including the capacity of zone substations and the
voltage(s) of the sub transmission network(s). The AMP must identify the
supply security provided at individual zone substations, by describing the
extent to which each has n-x sub transmission security or by providing
alternative security class ratings;
4.2.3 A description of the distribution system, including the extent to which it
is underground;
4.2.4 A brief description of the network’s distribution substation
arrangements;
4.2.5 A description of the low voltage network including the extent to which it
is underground; and
4.2.6 Injection systems, SCADA and telecommunications systems.
4.3 If sub-networks exist, the network configuration information referred to in subclause
4.2 above must be disclosed for each sub-network.

A-4

2.4

11

2.4, 10.3
10.2
10.4
10.5
NA

Network assets by category
4.4 The AMP must describe the network assets by providing the following information
for each asset category4.4.1 Voltage levels;
4.4.2 Description and quantity of assets;
4.4.3 Age profiles; and
4.4.4 A discussion of the condition of the assets, further broken down into
more detailed categories as considered appropriate. Systemic issues leading
to the premature replacement of assets or parts of assets should be
discussed.
4.5 The asset categories discussed in subclause 4.4 above should include at least
the following4.5.1 Sub transmission
4.5.2 Zone substations
4.5.3 Distribution and LV lines
4.5.4 Distribution and LV cables
4.5.5 Distribution substations and transformers
4.5.6 Distribution switchgear
4.5.7 Other system fixed assets
4.5.8 Other assets;
4.5.9 Assets owned by the EDB but installed at bulk electricity supply points
owned by others;
4.5.10 EDB owned mobile substations and generators whose function is to
increase supply reliability or reduce peak demand; and
4.5.11 Other generation plant owned by the EDB.

2.4
2.4
10
10

10.3
10.2
10.4
10.4
10.3
10.3
10.5
10.6
NA
10.6.1
NA

Service Levels
5. The AMP must clearly identify or define a set of performance indicators for which annual
performance targets have been defined. The annual performance targets must be consistent
with business strategies and asset management objectives and be provided for each year of the
AMP planning period. The targets should reflect what is practically achievable given the current
network configuration, condition and planned expenditure levels. The targets should be
disclosed for each year of the AMP planning period.

8
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6. Performance indicators for which targets have been defined in clause 5 above must include
SAIDI and SAIFI values for the next 5 disclosure years.
7. Performance indicators for which targets have been defined in clause 5 above should also
include7.1 Consumer oriented indicators that preferably differentiate between different
consumer types;
7.2 Indicators of asset performance, asset efficiency and effectiveness, and service
efficiency, such as technical and financial performance indicators related to the
efficiency of asset utilisation and operation
8. The AMP must describe the basis on which the target level for each performance indicator
was determined. Justification for target levels of service includes consumer expectations or
demands, legislative, regulatory, and other stakeholders’ requirements or considerations. The
AMP should demonstrate how stakeholder needs were ascertained and translated into service
level targets.
9. Targets should be compared to historic values where available to provide context and scale
to the reader.
10. Where forecast expenditure is expected to materially affect performance against a target
defined in clause 5 above, the target should be consistent with the expected change in the
level of performance.

A-5

8.4

8.3
8.4

8.2, 8.3, 8.4

8.2, 8.3, 8.4

NA

Network Development Planning
11. AMPs must provide a detailed description of network development plans, including
11.1 A description of the planning criteria and assumptions for network development;

9.3

11.2 Planning criteria for network developments should be described logically and
succinctly. Where probabilistic or scenario-based planning techniques are used, this
should be indicated, and the methodology briefly described;

9.3

11.3 A description of strategies or processes (if any) used by the EDB that promote
cost efficiency including through the use of standardised assets and designs;
11.4 The use of standardised designs may lead to improved cost efficiencies. This
section should discuss11.4.1 The categories of assets and designs that are standardised;
11.4.2 The approach used to identify standard designs.

4.4, 9.3

11.5 A description of strategies or processes (if any) used by the EDB that promote the
energy efficient operation of the network.

5

11.6 A description of the criteria used to determine the capacity of equipment for
different types of assets or different parts of the network.

9.3

11.7 A description of the process and criteria used to prioritise network development
projects and how these processes and criteria align with the overall corporate goals
and vision.

9.1, 9.3

4.6.1, 9.4.1,
10
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11.8 Details of demand forecasts, the basis on which they are derived, and the specific
network locations where constraints are expected due to forecast increases in
demand;
11.8.1 Explain the load forecasting methodology and indicate all the factors
used in preparing the load estimates;
11.8.2 Provide separate forecasts to at least the zone substation level covering
at least a minimum five-year forecast period. Discuss how uncertain but
substantial individual projects/developments that affect load are taken into
account in the forecasts, making clear the extent to which these uncertain
increases in demand are reflected in the forecasts;
11.8.3 Identify any network or equipment constraints that may arise due to the
anticipated growth in demand during the AMP planning period; and
11.8.4 Discuss the impact on the load forecasts of any anticipated levels of
distributed generation in a network, and the projected impact of any demand
management initiatives.
11.9 Analysis of the significant network level development options identified, and
details of the decisions made to satisfy and meet target levels of service, including11.9.1 The reasons for choosing a selected option for projects where decisions
have been made;
11.9.2 The alternative options considered for projects that are planned to start
in the next five years and the potential for non-network solutions described;
11.9.3 Consideration of planned innovations that improve efficiencies within
the network, such as improved utilisation, extended asset lives, and deferred
investment.
11.10 A description and identification of the network development programme including
distributed generation and non-network solutions and actions to be taken, including
associated expenditure projections. The network development plan must include11.10.1 A detailed description of the material projects and a summary
description of the non-material projects currently underway or planned to start
within the next 12 months;
11.10.2 A summary description of the programmes and projects planned for
the following four years (where known); and
11.10.3 An overview of the material projects being considered for the
remainder of the AMP planning period.
11.11 A description of the EDB’s policies on distributed generation, including the
policies for connecting distributed generation. The impact of such generation on
network development plans must also be stated.
11.12 A description of the EDB’s policies on non-network solutions, including11.12.1 Economically feasible and practical alternatives to conventional
network augmentation. These are typically approaches that would reduce
network demand and/or improve asset utilisation; and
11.12.2 The potential for non-network solutions to address network problems
or constraints.
Lifecycle Asset Management Planning (Maintenance and Renewal)

A-6

9.3.2
11

11
6.6.2, 11

11, Appendix
C
11, Appendix
C
11, Appendix
C

11,
Appendix F
11,
Appendix C, G
Appendix G
6.6.1, 6.6.2

7.4

7.4, Appendix
C

12. The AMP must provide a detailed description of the lifecycle asset management processes,
including the following. The asset categories discussed in subclauses 12.2 and 12.3 should
include at least the categories in subclause 4.5.
12.1 The key drivers for maintenance planning and assumptions;

9.2.2
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12.2 Identification of routine and corrective maintenance and inspection policies and
programmes and actions to be taken for each asset category, including associated
expenditure projections. This must include12.2.1 The approach to inspecting and maintaining each category of assets, including
a description of the types of inspections, tests and condition monitoring carried out and
the intervals at which this is done;
12.2.2 Any systemic problems identified with any particular asset types and the
proposed actions to address these problems; and
12.2.3 Budgets for maintenance activities broken down by asset category for the AMP
planning period

12.3 Identification of asset replacement and renewal policies and programmes and
actions to be taken for each asset category, including associated expenditure
projections. This must include12.3.1 The processes used to decide when and whether an asset is replaced
or refurbished, including a description of the factors on which decisions are
based, and consideration of future demands on the network and the optimum
use of existing network assets
12.3.2 A description of innovations made that have deferred asset
replacement;
12.3.3 A description of the projects currently underway or planned for the
next 12 months;
12.3.4 A summary of the projects planned for the following four years (where
known); and
12.3.5 An overview of other work being considered for the remainder of the
AMP planning period.
Non-Network Development, Maintenance and Renewal
13. AMPs must provide a summary description of material non-network development,
maintenance and renewal plans, including—
13.1 A description of non-network assets;
13.2 Development, maintenance and renewal policies that cover them;
13.3 A description of material capital expenditure projects (where known) planned for
the next five years;
13.4 A description of material maintenance and renewal projects (where known)
planned for the next five years.

A-7

10

10

10
10, 12

9.2

10
11, Appendix
F
11, Appendix
C,G
11, Appendix
G

10.6, 12

Risk Management
14. AMPs must provide details of risk policies, assessment, and mitigation, including—
14.1 Methods, details and conclusions of risk analysis;
14.2 Strategies used to identify areas of the network that are vulnerable to high impact
low probability events and a description of the resilience of the network and asset
management systems to such events;
14.3 A description of the policies to mitigate or manage the risks of events identified in
subclause 16.2;
14.4 Details of emergency response and contingency plans.
Evaluation of performance
15. AMPs must provide details of performance measurement, evaluation, and improvement,
including-

3.2
3.3, 9.4

3.3, 9.4
3.3, 9.4
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15.1 A review of progress against plan, both physical and financial;
• Referring to the most recent disclosures made under Section 2.6 of this
determination, discussing any significant differences and highlighting reasons
for substantial variances;
• Commenting on the progress of development projects against that planned in
the previous AMP and provide reasons for substantial variances along with
any significant construction or other problems experienced;
• Commenting on progress against maintenance initiatives and programmes and
discuss the effectiveness of these programmes noted.
15.2 An evaluation and comparison of actual service level performance against
targeted performance; In particular, comparing the actual and target service level
performance for all the targets discussed under the Service Levels section of the AMP
in the previous AMP and explain any significant variances;
15.3 An evaluation and comparison of the results of the asset management maturity
assessment disclosed in the Report on Asset Management Maturity set out in
Schedule 13 against relevant objectives of the EDB’s asset management and planning
processes.
15.4 An analysis of gaps identified in sub-clauses 15.2 and 15.3 above. Where
significant gaps exist (not caused by one-off factors), the AMP must describe any
planned initiatives to address the situation.
Capability to deliver
16. AMPs must describe the processes used by the EDB to ensure that16.1 The AMP is realistic, and the objectives set out in the plan can be achieved;
16.2 The organisation structure and the processes for authorisation and business
capabilities will support the implementation of the AMP plans.

A-8

10, 12
12

12

10
8.2, 8.3, 8.4

8.2, Appendix
A2

13

2.3.3, 4
2.3.3
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Schedule 11b: Report on Forecast Operational Expenditure
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Schedule 12d: Report Forecast Interruptions and Duration
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Schedule 14a: Mandatory Explanatory Notes on Forecast Information
Company Name
For Year Ended

Schedule 14a

Horizon Energy Distribution Limited
31 March 2023

Mandatory Explanatory Notes on Forecast Information

1.

This Schedule requires EDBs to provide explanatory notes to reports prepared in accordance with
clause 2.6.6.

2.

This Schedule is mandatory—EDBs must provide the explanatory comment specified below, in
accordance with clause 2.7.2. This information is not part of the audited disclosure information,
and so is not subject to the assurance requirements specified in section 2.8.

Commentary on difference between nominal and constant price capital expenditure forecasts (Schedule
11a)
3.

In the box below, comment on the difference between nominal and constant price capital
expenditure for the current disclosure year and 10-year planning period, as disclosed in Schedule
11a.

Box 1: Commentary on difference between nominal and constant price capital expenditure forecasts
Difference between nominal and constant price capital expenditure forecasts are due to forecast indexation
applied. For the forecast from FY2023 to FY2025 this is based on the indexation values from the Commerce
Commission’s DPP3 models and for the forecasts from FY2026 to FY2032 is they are based on an annualised
average forecast indexation using capital goods price index estimates of 2.00%.

Commentary on difference between nominal and constant price operational expenditure forecasts
(Schedule 11b)
4.

In the box below, comment on the difference between nominal and constant price operational
expenditure for the current disclosure year and 10-year planning period, as disclosed in Schedule
11b.

Box 2: Commentary on difference between nominal and constant price operational expenditure forecasts
Difference between nominal and constant price operational expenditure forecasts are due to forecast
indexation applied. For the forecast from FY2023 to FY2025 this is based on the indexation values from the
Commerce Commission’s DPP3 models and then 2.0% indexation is then applied for the remainder of the
forecast period up to FY2032.
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Schedule 15: Voluntary Explanatory Notes
Company Name
For Year Ended

Schedule 15
1.

Horizon Energy Distribution Limited
31 March 2023

Voluntary Explanatory Notes

This schedule enables EDBs to provide, should they wish to1.1

additional explanatory comment to reports prepared in accordance with clauses 2.3.1,
2.4.21, 2.4.22, 2.5.1 and 2.5.2;

1.2

information on any substantial changes to information disclosed in relation to a prior
disclosure year, as a result of final wash-ups.

2.

Information in this schedule is not part of the audited disclosure information, and so is not
subject to the assurance requirements specified in section 2.8.

3.

Provide additional explanatory comment in the box below.

Box 1: Voluntary explanatory comment on disclosed information
1. All forecast capital expenditure provided for in schedule 11a is intended to be included in the value of
assets commissioned relating to the RAB.
2.

Vested Assets – Vested assets with a combined construction cost $10.1 million are expected during this
10-year planning period.
Significant vested asset construction costs include $1.4 million in 2022/23 and $4.6 million in 2023/24
for a few large commercial customers. In addition, smaller customer vested assets, averaging $0.41
million are expected each year.
Schedule 11a discloses the fair value of vested assets at the consideration provided by Horizon Energy
Distribution Limited. As these vested assets are fully paid for by the customers, the disclosed fair value
of these vested assets is Nil in the RAB. These vested assets are then maintained by the Network for
the duration of their useful operating lives.
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Appendix B – Glossary of Terms
Acronym

Definition

AAAC
AAC
ABB
ABS
AC
ACI
ACSR
AHI
AMMAT
AMO
AMP
AMS
AS

All Aluminium Alloy Conductor
All Aluminium Conductor
Asea Brown Boveri
Air Break Switch
Alternating Current
Asset Criticality Index
Aluminium Conductor Steel Reinforced Cable
Asset Health Index
Asset Management Maturity
Asset Management Objective
Asset Management Plan
Asset Management Plan System
Australian Standard
Allmänna Svenska Elektriska Aktiebolaget - General Swedish Electrical Limited
Company
Business Continuity Planning
Business Continuity Team
Battery Energy Storage System
Bay of Plenty Lifelines Utilities Group
Customer Average Interruption Duration Index – SAIDI/SAIFI
Capital Expenditure
An integrated software package used for the design of overhead power lines
Circuit Breaker
Central Business District
Climate Change Risk Assessment
Civil Defence Emergency Management
Chief Executive Officer
CER 480 amps
Carter Holt Harvey
The International Council on Large Electric Systems
Coordinated Incident Management System
Continual Improvement Register
Crisis Management Plan
Crisis Management Team
Carbon Dioxide
Chief Operating Officer
Coronavirus disease
Consumer Price Index
Climate Risk Assessment
Light Detection and Ranging
Direct Current
Dominion Drop Out Fuses
Distributed Energy Resource
Distributed Generation
Digital Mobile Radio
Distribution Network Operators

ASEA
BCP
BCT
BESS
BOPLG
CAIDI
CAPEX
CATAN
CB
CBD
CCRA
CDEM
CEO
CER
CHH
CIGRE
CIMS
CIR
CMP
CMT
CO2
COO
COVID
CPI
CRA
LiDAR
DC
DDO
DER
DG
DMR
DNO
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Acronym

Definition

DPP
DR
DRP
EDB
EDI
EEA
EHV
EIPC
EMS
ENA
ENTEC
EPR
ESG
ETS
EV
FLISR
FY
GAAP
GALV
GEC
GHA
GIS
GM
GPS
GWh
GXP
HDBC
HEDL
HEG
HILP
HMI
HR
HSE
HSEQ
HSL
HV
IAM
ICP
ICRM
ICT
ID
IEC
IEEE
IES
IL4
IP
IPCC
ISO
IT

Default Price-Quality Path
Demand Response
Disaster Recovery Plan
Electricity Distribution Business
Electricity Distribution Industry
Electricity Engineers Association
Extra High Voltage
Electricity Industry Participation Code
Environment Management System
Electricity Network Association
ENTEC Electric & Electronic Co Ltd
Earth Potential Rise
Environment, Social, and Governance
Emissions Trading Scheme
Electric Vehicle
Isolation and Service Restoration
Financial Year
Generally Accepted Accounting Principles
Galvanised Steel
GEC Switchboard
Schneider Electric's Gas-Insulated Circuit Breaker Switchgear
Geographic Information System
General Manager
Global Positioning System
Gigawatt-hour
Transpower Grid Exit Point
Hard Drawn Bare Copper conductor
Horizon Energy Distribution Limited
Horizon Energy Group
High Impact Low Probability
Human-Machine Interface
Human Resource
Health, Safety and Environment
Health, Safety, Environment, Quality
Horizon Services Limited
High Voltage
Institute of Asset Management
Installation Control Point
Industry Calibrated Replacement CAPEX Model
Information and Communication Technologies
Information Disclosure
The International Electrotechnical Commission
Institute of Electrical and Electronics Engineers
Inverter Energy System
Importance Level 4
Internet Protocol; a communications language used across Ethernet
The Intergovernmental Panel on Climate Change
International Standard Organisation
Information Technology
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Acronym

Definition

KF

McGraw-Edison Type KF hydraulically controlled vacuum recloser
Cooper Power System's Type KFE recloser, combines vacuum interruption with
hydraulic counting and electronic fault sensing and trip timing
Light Emitted Diode
Value of Loss Load
Limited Liability Partnership agreement
RPS Switchgear's vacuum circuit-breaker
Lost Time Injury Frequency Rate
Low Voltage
Maximum Allowable Outage
Multiple Earthed Neutral system
Maintenance Schedule Task
Mega Volt-Amps
Megawatt
Not Available
National Emergency Management Agency
National Institute of Water and Atmospheric
Number of Near Miss Reports (per million hours)
Network Transformation Roadmap
New Zealand
New Zealand Industry Calibrated Replacement Model
New Zealand Standard
Pumped oil flow and forced air flow cooling for transformers
Over Head
Outage Management System
Natural oil flow and forced air flow cooling for transformers
Natural oil flow and natural air flow cooling for transformers
Opotiki Packaging and Coolstorage Ltd
Operational Expenditure
Operational Technology
Partial Discharge (Voltage leakage)
Provincial Growth Fund
Plain Hard Drawn Copper
Plug-in Hybrid Electric Vehicle
Paper Insulated, Lead Covered cable
Photovoltaics
Quality Improvement Report
Representative Concentration Pathway
Maschinenfabrik Reinhausen GmbH (MR), a German Power Transformer and Tap
changer manufacturer
Replacement Expenditure
Request for Proposal
Ring Main Unit
Reyrolle Pacific Switchgear
Reliability, Safety, Environment
Return to Operation
Remote Terminal Unit
System Average Interruption Duration Index (minutes)
System Average Interruption Frequency Index

KFE
LED
VoLL
LLP
LMVP
LTIFR
LV
MAO
MEN
MST
MVA
MW
NA
NEMA
NIWA
NMFR
NTR
NZ
NZICRM
NZS
OFAF
OH
OMS
ONAF
ONAN
OPAC
OPEX
OT
PD
PGF
PHDC
PHEV
PILC
PV
QIR
RCP
REINHAUS
REPEX
RFP
RMU
RPS
RSE
RTO
RTU
SAIDI
SAIFI
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Acronym

Definition

SCADA
SCM
SCO
SCP
SDG
SEL
SF6
SFU

Supervisory Control and Data Acquisition
Service Continuity Manager
Service Continuity Owner
Service Continuity Procedure
Social Development Goal
Schweitzer Engineering Laboratories
Sulphur Hexaflouride gas
Product name for Landis+Gyr's Load Control Plant
Strategy, Insight and Leverage. A full service research company based in Napier,
Hawke's Bay
System Operations and Network Support
Standard Operating Procedure
Single Strand Conductor
Single Wire Earth Return
Te Ahi O Maui
Total Expenditure
Transmission Pricing Methodology
Total Recordable Injury Frequency Rate
On load tap-changer type by ABB
United Kingdom
United Nations
Vehicle-to-home
Volt-Amperage
Cloud-based and mobile accessible system for the management of Health and Safety
Outdoor three pole vacuum circuit breaker type from ABB
Very High Frequency
Indoor circuit breaker type VMX manufactured by Areva T&D
Whakatane District Council
Cross-linked Polyethylene

SIL
SONS
SOP
SSC
SWER
TAOM
TOTEX
TPM
TRIFR
UBBDT
UK
UN
V2H
VA
VAULT
VBF
VHF
VMX
WDC
XLPE
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Appendix C – Project Briefs
The following sections summarise the significant projects planned (>$0.5M) and includes discussion on
the main driver for the projects, options considered, and the preferred outcome. All projects in the AMP
are subject to continual review, managerial and Board approval on an individual basis, and the outcome
of any project is dependent on meeting the planning principles and criteria, analysis and priority
assessment for that project against the requirements of all projects and the needs of the organisation.
Project Name:
Opotiki Sub-Transmission Supply Development Phase 1

Project Driver: System Growth
The Opotiki Switching station upgrade in 2016 has improved the power quality to the Opotiki Township and to industrial
customers. It maximises utilisation of the existing distribution feeders by meshing them onto a new 11 kV switchboard bus
in Opotiki. However, emerging step load increments from major Kiwifruit processing plants and initial investigation shows
that there is a possibility of voltage falling below regulated limits as load increases.

Network Options:
1

Additional 11kV
Feeder – Operate
a portion of Te
Kaha 50kV line at
11kV

The Te Kaha 50kV acquisition in 2018 provides an option to operate this line at 11kV, making four
feeder ring distribution Network between Waiotahi GXP and Opotiki switching station. This option
will defer the investment for establishing sub- transmission and zone transformers at Opotiki
switching station. However, the option is dependent on negotiations with Transpower regarding
the use of the Transpower’s Waiotahi T5 11/50kV transformer at Horizon’s Opotiki Substation.

2

Establish
33kV
Supply – Operate
a portion of Te
Kaha 50kV line at
33kV

The Te Kaha 50kV acquisition in 2018 also provides an option to operate this line at 33kV. This
option will involve a new 33kV supply at Transpower’s Waiotahi GXP and a new 33/11kV Zone
Transformer at Opotiki Substation. Establishing the new sub-transmission supply will alleviate
capacity and power quality issues at Opotiki and its rural distribution feeders.

3

Establish
Supply

A new 110kV Horizon-owned line between Waiotahi GXP and Opotiki Substation. The option also
requires a new 110/11kV transformer at Opotiki Substation, and new competency requirements
on our staff and service partner to operate and maintain the line.

110kV

Non-Network Options:
4

Voltage Support

A diesel generator has been connected to Opotiki 11kV for voltage support in the past. The
connection point can be utilised by connecting a similar size mobile diesel generator or Battery
Energy Storage System (BESS) during long interruptions.

Preferred Option:
Our preferred option is Option 1 as it creates opportunity of deferring investment for establishing sub-transmission supply
into Opotiki. However, the recent step-load requests at Opotiki, and negotiation on the acquisition of Waiotahi T5 may only
provide limited benefit from Option 1.
Based on the risks and project cost, we would further develop future planning and will continue to investigate a range of
options. The cost estimate is based on utilising Te Kaha line as 33kV feeder and Transpower providing a 33kV solution at
Waiotahi

Project Cost/Accuracy:
$6M ± 30%

Projected Implementation Year:
2020 to 2025
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Project Name:
Opotiki Sub-Transmission Supply Development Phase 2

Project Driver: System Growth
The Opotiki Switching station upgrade in 2016 has improved the power quality to the Opotiki Township and to industrial
customers. It maximises utilisation of the existing distribution feeders by meshing them onto a new 11 kV switchboard bus
in Opotiki. The planned establishment of the Opotiki Sub-Transmission Supply (Phase 1) will alleviate capacity and power
quality issues on the Opotiki Region. Phase 2 aims to improvement security of the Opotiki Sub-Transmission supply.

Network Options:
1

Additional Voltage Regulator

Additional voltage regulators installed on rural feeders will alleviate power quality
issue. However, this will limit back feed capability for the close-mesh configuration of
existing feeders.

2

Conductor Upgrade

Increase the conductor size on 11kV feeders to cater post-contingency demand

3

New 33/11kV Transformer

Provide full N-1 security of supply between Waiotahi GXP to Opotiki Substation

Non-Network Options:
4

Voltage Support

A diesel generator has been connected to Opotiki 11kV for voltage support in the
past. The connection point can be utilised by connecting a similar size mobile diesel
generator or Battery Energy Storage System (BESS) during long interruptions.

Preferred Option:
Option 3 is currently preferred option is to convert Opotiki Switching Station into a full N-1 zone substation. This project is
linked to Opotiki Sub-Transmission Supply Development Phase 1.

Project Cost/Accuracy:
$2M ± 30%

Projected Implementation Year:
2024 to 2032
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Project Name:
Replace Station Road substation’s GEC switchboard

Project Driver: Asset Renewal
Replace 11kV nine panel switchboard due for risk-based replacement due to a number of safety issues:
•
•
•

•

•
•
•

Bus fault withstand rating may be too low for the 11kV bus fault current; (there
is ambiguous data concerning the fault withstand rating);
No arc containment or flash protection on the front side of the switchboard for
Operators;
Instances recorded in the UK with early failure of boards manufactured between
1980-1990 circuit breaker resin housing failing, with rapid degradation if
potential discharge starts occurring;
Control box needs to be replaced if any protection is replaced or arc flash
detection equipment is installed
Picture showing failure of a UK switchboard
Issues with control components and auxiliary systems
Protection relays approaching end of life.

Network Options:
1

Replace switchboard

Replace with modern switchboard

2

Upgrade circuit breakers
to IEC90439 200

Replace circuit breakers only by re-using busbars

3

Protection upgrades

Install arc flash and high-speed protection, and remote operation switches

Non - Network Options:
4

Do Nothing

Preferred Option:
Option 1: Replace Switchboard with a modern equivalent is the preferred option

Estimated Cost/Accuracy:
$0.9M ± 30%

Projected Implementation Year:
2021-2022
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Project Name:
Whakatāne CBD Zone Substation Development

Project Driver: System Growth
Based on the current growth rate, it is predicted that the load growth and security constraints would increase at Kope
distribution network particularly around CBD at the end of the planning period. Currently, Kope Zone substation capacity is
capped at 13.3MVA and around 1% time of the year, Kope load exceeds the zone transformer N-1 capacity. To address the
identified growth and security constraints, Kope substation capacity would be capped at 16MVA once T1 is replaced and
future load growth would require a new substation in CBD.

Network Options:
1

Upgrade existing feeders

Upgrade existing feeders (3 x 11kV Feeders) into CBD with high-capacity cables.

2

11kV Express Feeder

Install a new 11kV express feeder from Kope Substation into CBD.

3

New Substation

Establish a new substation near to Whakatane CBD.

Non-Network Options:
4

Load Transfer to Neighbouring
Substation

Permanently transferring some Kope load to neighbouring substation distribution
feeders. However, this will create security constraints at Station Road Substation

5

Battery
System

Manage peak loads (peak shaving) as well as providing limited security of supply.

Energy

Storage

Preferred Option:
Option 3 is the preferred option is as the maximum capacity at Kope is capped at 16MVA (due to 11kV switchboard rating)
once T1 is upgraded.

Project Cost/Accuracy:
$4.8M ± 30% (Initial estimation to be completed. Cost estimate will be revised in the next AMP)

Projected Implementation Year:
2026-2028
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Project Name:
Kope T1 Zone Transformer Replacement

Project Driver: System Growth / Renewal
Currently, the peak load at Kope substation exceeds the zone transformer T1 occasionally for 1% time of the year and T1
ratings / impedance does not match T2. This creates a slight mismatch between T1 and T2 transformers load sharing. This
project to be executed under System growth provided the system growth at Kope substation continues at the current growth
rate. However, this project has a potential to be carried out under Asset renewal and replacement category if the
transformer is re-deploy to replace an end-of-life transformer.

Network Options:
1

Automate Tie-Points

Install SCADA controlled tie points between Kope 11kV feeders and neighbouring
interconnecting feeders

2

Replace Transformer

Replace Kope T1 Transformer with an equivalent size to Kope T2.

Non-Network Options:
3

Load Transfer

4

Battery Energy Storage System

Transferring some Kope load to neighbouring substation (Station Road)
distribution feeders
Manage peak loads (peak shaving) as well as providing limited security of supply.

Preferred Option:
Option 2 is the preferred long-term option, creating opportunity to re-deploy Kope T1 Transformer to another location such
as Ohope.

Project Cost/Accuracy:
$1.2M ± 30%

Projected Implementation Year:
2025-2026
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Project Name:
Ohope T1 Transformer Replacement

Project Driver: Asset Renewal
The project involves installing a new transformer at Ohope zone substation.
Ohope Zone substation peak load is approaching the available 5MVA
transformer bank capacity. The existing transformer bank is a three singlephase transformers (an additional single-phase transformer on cold stand-by),
manufactured in 1966 and approaching its end-of-life.
The implementation of enhanced load control and limited peak load growth
has reduced the capacity constraint. A Transformer probability of failure chart
for similar sized transformers is below which shows the probability of failure of
this bank at 50 years age is between 20-35%

Network Options:
1

Replace transformer with larger
transformer 7.5/15 MVA

A similar sized Transformer present in East Bank Zone substation. A larger size may
be considered to maintain a standard transformer size configuration across the
network.

2

Install a dual transformer bank
at Ohope

Expensive option but provides a higher level of security with a single 33kV feeder
line.

3

Relocate Kope T1 transformer

An existing project on replacing Kope T1 transformer (13.3MVA) due to system
growth, creating opportunity to re-deploy Kope T1 in Ohope.

4

Refurbish spare transformer.

Refurbish each transformer to provide maximum reliability. Expected cost
approaching 50% of the cost of a new transformer but eliminates the infrastructure
requirement of a new transformer.

Non-Network Options:
5

Allow the transformer bank run
in overload condition through
peaks

Ohope peaks are very short duration so allowing the transformer to overload
(130%) for up to two hours is technically acceptable – this could be used to defer
the replacement by up to 10 years.

6

Manage peak loads

Peaks are primarily caused by load control restoration spikes. Load management to
correct this will reduce the peaks allowing for a delay in the scheduled transformer
replacement.

7

Load displacement

Dynamically displace peak loads to an adjacent substation. Feasible if automated
switching is installed between Pohutukawa feeder and Mokorua feeder. This could
provide a solution for up to 10-15 years.

8

Peak load cropping generation

Good option to manage peak loads as well as providing some back up security of
supply. Could be used to defer transformer replacement.

Preferred Option:
Option 3 – Relocate Kope T1 transformer to Ohope, is the preferred option

Estimated Cost/Accuracy:
$1.1M ± 30%

Projected Implementation Year:
2025-2026, Driven by condition
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Project Name:
Ohope Post-Contingency Support – 11kV Voltage Regulator at Tie Point Between Mokorua and Pohutukawa Feeder

Project Driver: System Growth / Asset Renewal
The project involves improving the security of supply at Ohope. Ohope Zone substation lacks 33kV reinforcement. Ohope
has a single transformer bank supplied from a single 33kV line. Reinforcement is via 11kV line from Station Road. As Ohope
load increases the ability to provide reinforcement at 11kV becomes more constrained.

Network Options:
1

Continue
to
supply
reinforcement at 11kV from
Station Road Mokorua feeder

This feeder was upgraded to provide more capacity in 2009. It can physically supply
Ohope but there are voltage quality issues at the end of Harbour feeder with this
reinforcement route.

2

Install a voltage regulator at
tie point between Makorua
and Pohutukawa Feeder

A voltage regulator at the tie point to Pohutukawa feeder would regulate the voltage
into the Ohope region under reinforcement. This would be unused except during load
reinforcement. Any regulator would need to be >5MVA to supply the full load of
Ohope.

3

Install a substation at
Mokorua to support Ohope
from Pohutukawa feeder

Would not be considered viable unless load demand in the Mokorua region warrants
additional capacity.

4

Insert a second transformer at
Ohope

Provides a high level of 11kV security. But would not provide any remedy to the single
33kV feeder line issue.

5

Install 2nd 33kV circuit

A new line route will transverse rugged terrain. An expensive option with potential
resource consenting difficulties.

6

Install 110kV line off the
Waiotahi 110kV supply

This option has not been investigated in detail but is feasible in the longer term.
Phase shift would need to be considered.
Load at Ohope is insufficient at this stage to make this option a realistic alternative.

7

Connect supply from Waiotahi
by thrusting a cable under the
harbour

Phase shift between Waiotahi and Ohope to be considered.
Expensive option.
May not be compatible with Opotiki development plans.

Non - Network Options:
8

Demand load management

9

Support from Waiotahi at
11kV

10

Embedded generation

Options discussed in section 6 could be applied as interim measures to manage peak
demand load.
There is a phase shift between Waiotahi and Ohope that requires break before make
switching. Also, the distribution feeders from Waiotahi are generally smaller
conductors so voltage support becomes an issue. Capacitor banks and /or regulators
would assist this option.
Peak load >4MVA would require 6MVA generation.
1MVA generation for voltage support in conjunction with 11kV reinforcement from
Station Road substation would be a short-term viable option during peak load
periods.

Preferred Option:
Option 2 - A new voltage regulator at the tie point between Mokorua and Pohutukawa Feeders is currently the preferred
option triggered when power quality issues becomes prevailing during post-contingency scenario.

Estimated Cost/Accuracy:
$0.5M ± 30%

Projected Implementation Year:
2026
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Project Name:
Replace Station Road substation’s T1 and T2

Project Driver: Asset Renewal
These Transformers were manufactured in 1966 and will be at its end of life by the scheduled replacement date.

Network Options:
1

Replace transformers

Replace transformers at the end of life with a size appropriate for long term growth.

Non - Network Options:
2

Delay

Transformer replacement can be deferred to fit labour or cash flow requirements as
there are no immediate conditions requiring urgent action

Preferred Option:
Option 1 – Replacing transformers at end of life is the preferred option.

Estimated Cost/Accuracy:
$2.6M ± 30%

Projected Implementation Year:
2027-2028
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Project Name:
Galatea 33kV Post-Contingency Support – Install new Voltage Regulator at Snake Hill

Project Driver: System Security / Asset Renewal
Under normal system configuration, the Galatea region is supplied from Aniwhenua power station, with Snake Hill 33kV
provides an alternative path from Edgecumbe Grid Exit Point (GXP). Galatea regional load is approaching the capacity limits
at the Snake Hill 33kV feeder due to line voltage drop when supplied from Edgecumbe GXP. However, this occurrence only
happens during a contingency scenario.

Network Options:
1

Upgrade the Snake Hill
conductor size

Snake Hill feeder is connected at Edgecumbe. This feeder is 37km long and runs through
rugged terrain.

2

Install a new line into
Aniwhenua

This would provide full redundancy for Galatea, and additional security is provided by the
Aniwhenua connection to the 110kV. Two potential line routes are available. However,
there is a long-term risk driven by the energy market of Aniwhenua disconnecting from the
Network.

3

Install new transformers
with larger tap ranges

The existing transformers have an extended range tap changers. All four transformers are
not due for replacement and there is no load constraint to force replacement.

4

Voltage regulator and/or
capacitive support for the
Snake Hill feeder

These devices will correct the line losses to enable the Galatea and Kaingaroa transformer
voltage regulators to work within their ranges.
Estimated costs are similar to a new line build without the benefits of reduced line losses
and reliability.

Non - Network Options:
5

Demand Management

This is a short-term alternative. Peak load is in summer due to irrigation, which is normally
run at night so load demand management will have minimal effectiveness.

6

Generation support

Capital and running costs are high. Portable generation could be located in Galatea for the
four months of peak load periods. There would be a high annual cost for standby
generation.

Preferred Option:
A full study is yet to be completed but at present the voltage regulator for Snake Hill feeder (Option 4) is the preferred
option

Estimated Cost/Accuracy:
$0.7M ± 30%

Projected Implementation Year:
2030

Asset Management Plan 2022-2032

Appendices

C-10

Project Name:
Digital Mobile Radio (DMR) installation

Project Driver: Asset Renewal
The project is mainly to install a pole top repeater to provide additional coverage in Plains area. The number of installed
pole top devices is predicted to reach the bandwidth limits of the existing Analog radio telephone (RT) repeater covering
the Plains region.

Network Options:
1

Install repeater at existing sites
and DMR Rollout

Economic to do as infrastructure exists for connection to existing IP network.
Part of an existing ring communications circuit.
An upgrade to DMR will not extend coverage.

Non - Network Options:
2

Reduce the Pole top devices data
polling interval

Introduces more time lag delays into the information gathering required for smart
network implementation.

3

The
use
of
infrastructure

Different coverage profile compared to existing VHF infrastructure.
Reliance on 3rd party provider and no guarantee of services

public

4G

Preferred Option:
DMR Rollout (Option 1) is the preferred option, complement with 4G Network (Option 3) where VHF coverage is not
available

Estimated Cost/Accuracy:
$0.6M ± 30%

Projected Implementation Year:
2024-2027
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Project Name:
Manawahe, Herepuru Road and Pikowai Road feeders Tie

Project Driver: Asset Renewal
Install a tie line to combine Manawahe, Herepuru Road and Pikowai Road feeders as Manawahe feeder is a long spur line
without any reinforcement connections.

Network Options:
1

Install a new tie line with a length
of 5.2km

Enables meshing of 10km of rural feeder. However, the proposed route transverses
rugged terrain and existing plantation forestry that due to be cleared soon.

Non - Network Options:
2

Install Generation

Good alternative for planned maintenance but unless installed permanently not
viable for quick restoration during faults.

Preferred Option:
A full study is yet to be completed but at present Option 1 is the preferred option

Estimated Cost/Accuracy:
$0.2M ± 30%

Projected Implementation Year:
2031
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Project Name:
Increase WBM South Line Capacity

Project Driver: System Growth
Whakatane Board Mill (WBM) is Horizon Networks’ largest customer, being supplied by two Horizon-owned 33kV Feeders
(WBM North and WBM South) and consumes approximately 25% of our total demand. The WBM South conductor limits the
load carrying capacity of the conductors to 17MVA compared to its parallel feeder rated at 24MVA.
When required to operate in reinforcement role, in case of the loss of one of the parallel circuits, the overall circuit capacity
is limited to the smaller conductor. WBM South line does not match the WBM North line capacity and during North line out
of service, WBM South circuit not able to supply the WBM peak load.
In normal operation there is uneven load distribution across the parallel feeders. This is not an issue at present but may
become constraint as the total load increases in WBM.

Network Options:
1

Reconductoring WBM South
Feeder

Increase conductor size to fit customer’s needs

2

Additional line to WBM site

Build additional 33kV line approximately 12km from Edgecumbe GXP into WBM
site. Operating voltage of the line will be dependent on customer’s needs

Non-Network Options:
3
4

Install summer/winter protection
settings
Increase thermal rating of the
existing line

Allows for an increase in line capacity in winter
Thermally re-rate the lines from the designed rating of 55 ºC to 75 ºC

Preferred Option:
Option 1 is currently the preferred option. The option will be dependent on WBM’s needs

Project Cost/Accuracy
$0.6M ± 30%

Projected Implementation Year:
2029-2030 Subject to Customer Request
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Project Name:
Manawahe Substation Development

Project Driver: System Growth
The area bordering Western Bay of Plenty has the potential to grow in the form of residential housing and small commercial
activities due to its proximity to a major city, Tauranga. Over the past few years, the Network has saw a number of
connection applications driven by subdivision of land. We expect the organic growth in this region to continue at the current
rate will create a voltage constraint on the 11kV Feeder.

Network Options:
1

New Zone Substation

2

Conductor Upgrade

3

Voltage Regulator

New single-bank zone substation closer to the load centre will improve voltage
on the 11kV feeders, whilst providing contingency support to Plains Substation
Conductor upgrade can relieve some of the voltage constraints. However, we
have concluded it is not economical due to the long spur nature of the 11kV
Feeder
Multiple voltage regulators along Manawahe 11kV Feeder would regulate the
voltage on the spurs. However, the option will limit potential reliability
improvements through back-feed in the future.

Non-Network Options:
4

Battery Energy Storage System

Multiple Battery Storage Systems are required for long-term voltage support

Preferred Option:
Option 1 – New Zone Substation is the preferred and most economical long-term option

Project Cost/Accuracy:
$2.3M ± 30% (Initial estimation to be completed. Cost estimate will be revised in the next AMP)

Projected Implementation Year:
2029-2031
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Appendix F – Planned Projects 2022-2023
Project
Number
1998

Pole Hardware Replacement

11kV Infrastructure

2022

Project Cost
(‘000)
$876

1931

Add 1MVA Generator at Te Kaha Zone-Substation

Reliability Projects

2022

$576

1997

Pole Replacement

11kV Infrastructure

2022

$361

1905

Te Kaha 50kV Lines replacements and renewals Y4 - Poles

Subtransmission

2022

$285

1056

Relocate WTH T5 to Opotiki to supply Te Kaha

Zone substations

2022

$235

1887

Station Road- Replace GEC switchboard (Year 2)

Zone substations

2022

$183

1368

Subtransmission

2022

$180

Undergrounding Projects

2022

$172

1883

Te Rahu North/Central Crossarm Replacement and
Reconfiguration (Y2)
Ford Street Undergrounding Phase 1 (St John to Church
Street)
LT end of run earthing project Y6

Earthing

2022

$154

1984

Replace Transformer 28M091 (200kVA)

11kV Infrastructure

2022

$152

1874

Replace RMC30 (Installation)

11kV Infrastructure

2022

$150

1896

Replacing ENTEC controllers Y3 of 4

Reliability

2022

$139

1905

Subtransmission

2022

$105

1709

Te Kaha 50kV Lines replacements and renewals Y4 Hardware
Fonterra YSF6 CB replace- BM72, BM82

Zone substations

2022

$95

1985

Replace Transformer 28P011 (400kVA)

11kV Infrastructure

2022

$92

1990

Replace Transformer 24K006 (100kVA)

11kV Infrastructure

2022

$91

1846

Network Non-standard DDO replacement program Y3

11kV Infrastructure

2022

$85

2011

Magnefix Transformer Replacement - 27M029

11kV Infrastructure

2022

$81

1056

Opotiki Sub-Transmission Development

Zone substations

2022

$81

1871

Upgrade 25M142 Fonterra - 1MVA to 1.5MVA (Installation)

11kV Infrastructure

2022

$75

1872

Upgrade 25M143 Fonterra - 1MVA to 1.5MVA (Installation)

11kV Infrastructure

2022

$75

2007

RTE Replacement 28M112 (300kVA)

11kV Infrastructure

2022

$75

2001

Lines upgrades - Conductor

11kV Infrastructure

2022

$74

2006

RTE Replacement 28M073 (200kVA)

11kV Infrastructure

2022

$70

2008

FLISR Enabling Work - Feeder DNP Changes

Communications

2022

$63

1417

SS DDO replacement program Y10

11kV Infrastructure

2022

$57

1897

Replace RMC61

Kawerau

2022

$52

1960

Replace RMC148 with CFC

11kV Infrastructure

2022

$50

1959

Replace RMC5 with CCCC

11kV Infrastructure

2022

$50

1975

11kV Infrastructure

2022

$50

Reliability

2022

$48

2009

Security Camera to Zone Substation and comms site or Card
access system to Zone Substation
New CB Clark Cross Road- Waioeka road by pole 18672 or
reinstate R1360
Replace RMC82 with CFC

11kV Infrastructure

2022

$48

1976

Replace Transformer 22B006 (100kVA)

11kV Infrastructure

2022

$45

1980

Replace Transformer 22B008 (100kVA)

11kV Infrastructure

2022

$45

1977

Replace Transformer 25M015 (200kVA)

11kV Infrastructure

2022

$45

1979

Replace Transformer 25M034 (200kVA)

11kV Infrastructure

2022

$45

1983

Replace Transformer 27L018 (150kVA)

11kV Infrastructure

2022

$45

1981

Replace Transformer 27M126 (200kVA)

11kV Infrastructure

2022

$45

1987

Replace Transformer 33O008 (200kVA)

11kV Infrastructure

2022

$45

1978

Replace Transformer 34O032 (100kVA)

11kV Infrastructure

2022

$45

1907

1838

Project Name

Area

Year Start
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Coast Feeder Relocate Recloser R7102

Reliability

2022

Project Cost
(‘000)
$39

1994

Replace RMC64

HOSPITAL

2022

$39

1999

HDBC/ Galv line replacement - HV - Conductor

11kV Infrastructure

2022

$37

2004

Property

2022

$35

2012

ZS Building Initial engineering assessment to IL4- Initial
Seismic Assessment (Y1)
Automate RMC265

Reliability

2022

$34

2013

Automate RMC270

Reliability

2022

$34

1953

Replace ABS 612 with automated Switch

11kV Infrastructure

2022

$31

1948

Replace ABS 699 with Sectos Switch

11kV Infrastructure

2022

$31

1733

Fault indicators Year 2

11kV Infrastructure

2022

$30

1970

Tub Sub Replacement - 24O010

11kV Infrastructure

2022

$27

1968

Tub Sub Replacement - 24P008

11kV Infrastructure

2022

$27

1718

Fit earth position feedback switch and interlock- 8 CB

Zone substations

2022

$27

1752

Metering of large transformers Y4

11kV Infrastructure

2022

$25

1835

Replace CB1356 Toatoa SWER

Reliability

2022

$20

1956

Replace ABS 562 with Sectos Switch

11kV Infrastructure

2022

$17

1955

Replace ABS 689 with Sectos Switch

11kV Infrastructure

2022

$17

2000

HDBC/ Galv line replacement - LV - Conductor

LV reticulation

2022

$15

Pole Hardware Replacement

11kV Infrastructure

2023

$987

Pole Replacement

11kV Infrastructure

2023

$452

Mussel Farm Undergrounding Project between P16500 and
P392003
Te Rahu South /WBM South Structure Replacement and
Reconfiguration - Construction (Y1)
Te Kaha 50kV Lines replacements and renewals Y5 - Poles

Undergrounding Projects

2023

$386

Subtransmission

2023

$324

Subtransmission

2023

$285

1936

Install new 11kV Voltage Regulator on Waimana Feeder (Y1)

11kV Infrastructure

2023

$220

1908

Main Street RMC286 to P12996 HV and LV Undergrounding

Undergrounding Projects

2023

$216

1056

Opotiki-Enabling works Opotiki feeder (Year 1)

Opotiki Sub

2023

$170

1896

Replacing ENTEC controllers Y4 of 4

Reliability

2023

$166

1883

LT end of run earthing project Y7

Earthing

2023

$154

1907

Ford Street Undergrounding Phase 2 (Church Street to
Nelson Street)
HDBC/ Galv line replacement - LV - Conductor

Undergrounding Projects

2023

$125

LV reticulation

2023

$111

Te Kaha 50kV Lines replacements and renewals Y5 Hardware
Fonterra YSF6 CB replace- BM92, BM102

Subtransmission

2023

$105

Zone substations

2023

$95

Replace 25M133 Fonterra - 1.5MVA

11kV Infrastructure

2023

$94

Replace 25M172 Fonterra - 1.5MVA

11kV Infrastructure

2023

$94

1965

RTE Replacement - 28M062

11kV Infrastructure

2023

$92

1982

Replace Transformer 27M130 (200kVA)

11kV Infrastructure

2023

$88

1986

Replace Transformer 27M027 (300kVA)

11kV Infrastructure

2023

$88

1964

Magnefix Transformer Replacement - 30M005

11kV Infrastructure

2023

$85

1846

Network Non-standard DDO replacement program Y4

11kV Infrastructure

2023

$85

1962

Magnefix Transformer Replacement - 23S047

11kV Infrastructure

2023

$81

2003

Secure gateway to protection relays at each substation. Est
$75K SEL 2620
Lines upgrades - Conductor

Communications

2023

$77

11kV Infrastructure

2023

$74

1912
1866

1709

Project Name

Area

Year Start
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Piripai - Fergurson Road Reliability Improvement

Reliability

2023

Project Cost
(‘000)
$69

1419

Replace ABS with Sectos Switch

ABS Replacements

2023

$58

Communications

2023

$51

1961

Redundant routers at key comms nodal points- Manawahe,
Plains, Station Road, East Bank.
Replace RMC129 with CCFC

11kV Infrastructure

2023

$50

1709

Fonterra YSF6 CB replace- BM14. Retain as spare

Zone substations

2023

$48

1989

Replace Transformer 23P046 (100kVA)

11kV Infrastructure

2023

$45

1988

Replace Transformer 23S054 (300kVA)

11kV Infrastructure

2023

$45

1991

Replace Transformer 33O031 (300kVA)

11kV Infrastructure

2023

$45

1743

Opotiki undergrounding 2023

Undergrounding Projects

2023

$44

HDBC/ Galv line replacement - HV - Conductor

11kV Infrastructure

2023

$37

Replace sect 9032 with CB

Reliability

2023

$37

Re-instate / Update RTU at Kawerua Substation

Communications

2023

$34

Automate RMC247 or Replace ABS 936 with NOVA

Reliability

2023

$34

Property

2023

$30

1972

ZS Building Initial engineering assessment to IL4- Initial
Seismic Assessment (Y2)
Tub Sub Replacement - 22K002

11kV Infrastructure

2023

$27

1969

Tub Sub Replacement - 24P042

11kV Infrastructure

2023

$27

1971

Tub Sub Replacement - 27O030

11kV Infrastructure

2023

$27

1842

Rationalise Te Kaha RTU

Reliability

2023

$26

1752

Metering of large transformers Y5

11kV Infrastructure

2023

$25

1840

Relocate Station Road Comms node to Te Rahu

Reliability

2023

$25

1957

Replace ABS 1425 with a Sectos Switch

11kV Infrastructure

2023

$17

1950

Replace ABS 493 with Sectos Switch

11kV Infrastructure

2023

$17

1895

High Capacity Power Supplies for Nova CB's (5)

Reliability

2023

$15

1819

2004

Project Name

Area

Year Start
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Appendix G – Proposed Major Projects 2023-2032
Year Start
2023

2024

2025

2026

2027

Projects > $250,000 2023-2032

Area

Project Cost
(‘000)
$386

Mussel Farm Undergrounding Project between P16500 and P392003

Undergrounding Projects

Pole Hardware Replacement

11kV Infrastructure

$987

Pole Replacement

11kV Infrastructure

$452

Te Kaha 50kV Lines replacements and renewals Y5 - Poles

Subtransmission

$285

Te Rahu South /WBM South Structure Replacement and Reconfiguration Construction (Y1)
Distribution Transformer Replacements- unplanned

Subtransmission

$324

11kV Infrastructure

$283

Kaingaroa- Upgrade 11kV ring main

Zone substations

$258

Lines replacements

11kV Infrastructure

$621

Opotiki -33kV circuit breakers (Y1)

33kV infratructure

$396

Pole Hardware Replacement

11kV Infrastructure

$1,085

Pole Replacement

11kV Infrastructure

$422

Te Kaha 50kV Lines replacements and renewals Y6 - Poles

Subtransmission

$285

Te Rahu South /WBM South Structure Replacement and Reconfiguration Construction (Y2)
Distribution Transformer Replacements- unplanned

Subtransmission

$324

11kV Infrastructure

$283

LV cable replacements

400V Infrastructure

$383

Opotiki -33kV circuit breakers (Y2)

33kV Infrastructure

$396

Opotiki 33kV T1 Transformer

33kV infratructure

$1,116

Pole Hardware Replacement

11kV Infrastructure

$1,353

Pole Replacement

11kV Infrastructure

$415

Te Kaha 50kV Lines replacements and renewals Y7 - Poles

Subtransmission

$285

Alexander Avenue HV and LV undergrounding

Undergrounding Projects

$390

Hillcrest 16mm Cable Upgrade 492m

11kV Infrastructure

$260

Install new 11kV Voltage Regulator at Tie Point between Mokorua and
Pohutukawa Feeder
Kope T1 Replacement - RnR Component

11kV Infrastructure

$415

Zone substations

$953

Lines replacements

11kV Infrastructure

$414

LV cable replacements

400V Infrastructure

$383

Ohope T1 Replacement

Zone substations

$529

Pole Hardware Replacement

11kV Infrastructure

$554

Pole Replacement

11kV Infrastructure

$429

Te Kaha 50kV Lines replacements and renewals Y8 - Conductor

Subtransmission

$332

Te Kaha 50kV Lines replacements and renewals Y8 - Poles

Subtransmission

$285

Whakatane CBD Substation Land Purchase & prelim engr

Subtransmission

$268

Distribution Transformer Replacements- planned

11kV Infrastructure

$294

Express 33 kV Cable Gateway to CBD-4.25km

11kV Infrastructure

$1,117

Lines replacements

11kV Infrastructure

$562

LV cable replacements

400V Infrastructure

$383

Pole Hardware Replacement

11kV Infrastructure

$936

Pole Replacement

11kV Infrastructure

$674

River Road HV and LV Undergrounding (Phase 2: Waterhouse Street to
RMC268)
Station Road Replace T1

Undergrounding Projects

$334

Zone substations

$1,293

Te Kaha 50kV Lines replacements and renewals Y9 - Conductor

Subtransmission

$294

Asset Management Plan 2022-2032

2029

2030
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Te Kaha 50kV Lines replacements and renewals Y9 - Poles

Subtransmission

Project Cost
(‘000)
$285

Whakatane CBD Substation Y1

Subtransmission

$736

Distribution Transformer Replacements- planned

11kV Infrastructure

$259

Distribution Transformer Replacements- unplanned

11kV Infrastructure

$264

Lines replacements

11kV Infrastructure

$340

LV cable replacements

400V Infrastructure

$383

Pole Hardware Replacement

11kV Infrastructure

$1,564

Pole Replacement

11kV Infrastructure

$487

Replace SEL 351A relays (7)

Zone substations

$283

River Road HV and LV Undergrounding (Phase 3: RMC268 to Tarawera High
School/Forsaith St P18594)
Station Road Replace T2 (Y1)

Undergrounding Projects

$289

Zone substations

$671

Te Kaha 50kV Lines replacements and renewals Y10 - Conductor

Subtransmission

$332

Te Kaha 50kV Lines replacements and renewals Y10 - Poles

Subtransmission

$285

Whakatane CBD Substation Y2

Subtransmission

$2,188

Distribution Transformer Replacements- planned

11kV Infrastructure

$403

Distribution Transformer Replacements- unplanned

11kV Infrastructure

$321

Galatea 33kV Post-Contigency Voltage Support - Voltage Regulator at Snake
Hill - Construction Y1
Install new 11kV Voltage Regulator on Waihau Bay Feeder

33kV infratructure

$356

11kV Infrastructure

$415

Lines replacements

11kV Infrastructure

$444

LV cable replacements

400V Infrastructure

$383

Manawahe Feeder upgrade to 33kV Y1

Subtransmission

$390

Opotiki Feeder 33kV conversion

Opotiki Sub

$250

Pole Hardware Replacement

11kV Infrastructure

$1,478

Pole Replacement

11kV Infrastructure

$433

Radio Repeaters Replacement-Pukehokeo, Putauaki, Commerce st

Communications

$746

RMC/RMU replacement program

11kV Infrastructure

$251

Station Road Replace T2 (Y2)

Zone substations

$671

Te Kaha 50kV Lines replacements and renewals Y11 - Conductor

Subtransmission

$332

Te Kaha 50kV Lines replacements and renewals Y11 - Poles

Subtransmission

$285

Upgrade Poproporo feeder Dog sections-3.4kM

Subtransmission

$283

WBMS 33kV Sub Transmission Capacity Upgrade (Y1)

Subtransmission

$289

Automation/Sectionalisation Bucket

11kV Infrastructure

$351

Distribution Transformer Replacements- planned

11kV Infrastructure

$508

Distribution Transformer Replacements- unplanned

11kV Infrastructure

$793

Galatea 33kV Post-Contigency Voltage Support - Voltage Regulator at Snake
Hill - Construction Y2
Lines replacements

33kV Infrastructure

$311

11kV Infrastructure

$414

LV cable replacements

400V Infrastructure

$383

Manawahe Feeder upgrade to 33kV Y2

Subtransmission

$390

Manawahe new Substation

Zone substations

$1,482

Onslow Street (River Road to Halls Street)

Undergrounding Projects

Opotiki-Waioeka Rd to Opotiki 33kV cable 860m

Opotiki Sub

Pole Hardware Replacement

11kV Infrastructure

$1,440

Pole Replacement

11kV Infrastructure

$467

Year Start

2028
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Area

$401
$311
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Te Kaha 50kV Lines replacements and renewals Y12 - Conductor

Subtransmission

Project Cost
(‘000)
$332

Te Kaha 50kV Lines replacements and renewals Y12 - Poles

Subtransmission

$285

upgrade 95mm2 to 185mm2 Cable b/w 28M059 and 28M081; b/w RMC197
and 28M081;b/w RMC9and N2947; b/w RMC147and RMC80
WBMS 33kV Sub Transmission Capacity Upgrade (Y2)

11kV Infrastructure

$391

Subtransmission

$289

Automation/Sectionalisation Bucket

11kV Infrastructure

$351

Distribution Transformer Replacements- planned

11kV Infrastructure

$762

Distribution Transformer Replacements- unplanned

11kV Infrastructure

$541

Install new 11kV Voltage Regulator on Ruatoki Feeder

11kV Infrastructure

$415

Kaingaroa Transformer Replacement T1/T2

Zone substations

Lines replacements

11kV Infrastructure

$414

LV cable replacements

LV reticulation

$383

Mobile 33/11kV Substation (Y2)

11kV Infrastructure

$527

New Feeder to feed Coastlands from CBD

11kV Infrastructure

$251

Opotiki 33kV T2 Transformer

33kV infrastructure

$946

Pole Hardware Replacement

11kV Infrastructure

$1,530

Pole Replacement

11kV Infrastructure

$441

Te Kaha 50kV Lines replacements and renewals Y13 - Poles

Subtransmission

$285

Year Start

2031
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$1,343
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Appendix H – Project Review – Changes to Planned
Projects (>$200k) since 2021
Project
ID
1056

Updated
Start Year
2022

Previous
Start Year
2021

1866

2023

2021

1936

2023

1056
1866

Project Name

Status

Relocate WTH T5 to Opotiki to supply Te Kaha

Deferred
Deferred

N/A

Te Rahu South /WBM South Structure Replacement and Reconfiguration Construction (Y1)
Install new 11kV Voltage Regulator on Waimana Feeder (Y1)

2024

2026

Opotiki -33kV circuit breakers (Y1)

Advanced

2024

2021

Deferred

1936

2024

N/A

Te Rahu South /WBM South Structure Replacement and Reconfiguration Construction (Y2)
Install new 11kV Voltage Regulator on Waimana Feeder (Y2)

1056

2025

2026

Opotiki -33kV circuit breakers (Y2)

Advanced

1056

2025

2026

Opotiki 33kV T1 Transformer

Advanced

1056

2026

2025

Opotiki 11kV shift to 33kV - Consenting

Deferred

1932

2026

N/A

New

1937

2026

2025

1937

2026

2025

Install new 11kV Voltage Regulator at Tie Point between Mokorua and
Pohutukawa Feeder
Kope T1 Replacement (13.3MVA Transformer to be used elsewhere in the
network) - RnR Component
Kope T1 Replacement (Upgrade from 13.3MVA to 16MVA)

1506

2027

2028

Express 33 kV Cable Gateway to CBD-4.25km

Advanced

1506

2027

2028

Whakatane CBD Substation Y1

Advanced

1289

2028

2027

Manawahe-McIvor Rd tie line Stage 3

Deferred

1506

2028

2029

Whakatane CBD Substation Y2

Advanced

2028

2027

Replace SEL 351A relays (7)

Deferred

1056

2029

2028

Opotiki Feeder 33kV conversion

Deferred

1934

2029

N/A

Install new 11kV Voltage Regulator on Waihau Bay Feeder

New

1995

2029

N/A

New

2029

2027

Galatea 33kV Post-Contigency Voltage Support - Voltage Regulator at Snake Hill Construction Y1
Upgrade Poproporo feeder Dog sections-3.4kM

2029

2028

Manawahe Feeder upgrade to 33kV Y1

Deferred

1935

2030

2032

Advanced

1938

2030

2035

upgrade 95mm2 to 185mm2 Cable b/w 28M059 and 28M081; b/w RMC197 and
28M081;b/w RMC9and N2947; b/w RMC147and RMC80
Manawahe new Substation

1995

2030

N/A

New

New

New

Deferred
Deferred

Deferred

Advanced

2030

2029

Galatea 33kV Post-Contigency Voltage Support - Voltage Regulator at Snake Hill Construction Y2
Manawahe Feeder upgrade to 33kV Y2

1520

2031

2024

Manawahe Herepuru Rd & Pikowai Rd Tie 5.2km

Deferred

1933

2031

N/A

Install new 11kV Voltage Regulator on Ruatoki Feeder

New

1940

2031

N/A

New Feeder to feed Coastlands from CBD

New

2025

Waiotahi 11kV Indoor conversion

Deferred

2030

Second Plains Transformer

Deferred

2030

Gateway 11kV development

Deferred

2030

Gateway-33kV development & integration to CHH Y1

Deferred

Beyond
Planning
Period
1097

Deferred

Certification for Year-beginning Disclosure – Asset Management Plan
Clause 2.9.1
We, ANTHONY DE FARIAS and CHRISTOPHER BOYLE, being directors of HORIZON
ENERGY DISTRIBUTION LIMITED certify that, having made all reasonable enquiry, to the
best of our knowledge a) the following attached information of HORIZON ENERGY DISTRIBUTION
LIMITED prepared for the purposes of clauses 2.6.1, 2.6.6, and 2.7.2 of the
Electricity Distribution Information Disclosure Determination 2012 in all material
respects complies with that determination.
b) the prospective financial or non-financial information included in the attached
information has been measured on a basis consistent with regulatory requirements
or recognised industry standards.
c) The forecasts in Schedules 11a, 11b, 12a, 12b, 12c and 12d are based on objective
and reasonable assumptions which both aligns with HORIZON ENERGY
DISTRIBUTION LIMITED’s corporate vision and strategy and are documented in
retained records.

Dated: 29

day of

March 2022

…………………………………………………..
ANTHONY DE FARIAS

…………………………………………………..
CHRISTOPHER BOYLE

