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BACKGROUND

FOREWORD

3 March 2021
Dear Stakeholders,
Thank you for taking the time to review the WEL Networks Limited 2021 Asset Management Plan (AMP).

The 2021 AMP is an overview of our capital and operational expenditure over the next decade. It outlines the investment
rationale and performance measurement of our assets that enables our community to thrive through the provision of a strong,
safe, efficient and reliable electricity supply.

WEL acknowledges that sustainable business practices are fundamental to our future. We strive to minimise the environmental
impact of our operations and embrace initiatives to protect our consumers and reduce energy hardship within our community.

The AMP reflects our vision to create an innovative and sustainable energy future. This vision is clearly demonstrated through
projects focused on safety, sustainability and continuous improvement. By aligning our activity to four of the United Nations’
Sustainability Development Goals (SDGs 3, 7, 9 and 13); we've placed an increased focus on understanding new technologies
and how they can benefit our network and our customers.

For our business to progress, your feedback is essential and I'd invite you to comment on the initiatives outlined in this
document either by emailing me (garth.dibley@wel.co.nz) or phoning 0800 800 935.

Garth Dibley

Chief Executive
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

The Asset Management Plan (AMP) describes the nature and characteristics of our assets and investment requirements. It also
provides an overview of our asset management planning, systems, procedures and practices.

The AMP provides a clear description of the objectives, measures, and targets we aim to achieve on behalf of our stakeholders.

It describes the investments we need to make over the next 10 years and how these activities will be managed to meet the
requirements of our current and future customers.

Purpose
The purpose of this AMP is to communicate with our stakeholders by:
= Providing readers with an appreciation of the nature and characteristics of the assets we own and operate.

= Recording the investment requirements we foresee over the AMP period so we can continue in accordance with our purpose
of “enabling our communities to thrive” and with our vision to “create an innovative energy future”.

= Providing an overview of how stakeholder interests are incorporated into our asset management planning, systems,
procedures and practices.

= Demonstrating the interaction between the plans, our corporate vision and our asset management objectives.

= Conveying our asset management and planning processes, which have been set in place to meet our asset management
objectives of safety, high quality customer experience, cost efficiency and asset performance.

= Describing the relationship of the AMP with our strategic plan and its importance as a key planning document.

Where there is technical information in this AMP we aim to explain it in a way that provides meaning and value to
all our stakeholders.

Period Covered by the AMP

This plan covers a 10 year period from 1 April 2021 to 31 March 2031 (AMP period). As with any long-term plan, the details
tend to be more accurate in the earlier years as it is easier to predict the near-term state of our assets and required actions,
plans and expenditure.

Approval Date
This plan was reviewed and approved by the WEL Networks Limited Board of Directors on 3 March 2021.

Scope of the AMP

This AMP covers the WEL assets used in the delivery of electricity distribution services to the customers connected to our network.

Intended Audience

The intended audience for this AMP includes: our community, our customers, the Commerce Commission, the Electricity
Authority, our staff, our contractors and other interested parties.
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OVERVIEW OF WEL NETWORKS

WEL is owned by the WEL Energy Trust (Trust). WEL supplies electricity to the Waikato and small networks in Cambridge
and Auckland. Hamilton is the main electrical load centre. Outside of Hamilton the network area consists of several smaller
townships, rural centres and countryside.

Our network is supplied by three Grid Exit Points (GXP) owned by Transpower and two large embedded generators at Te

Rapa and Te Uku. Our 33kV subtransmission network connects the GXPs with zone substations which in turn supply our 11kV
distribution network. This network feeds our low voltage network supplying the majority of our customers. Our network is more
than 5,500km in length and consists of more than 200,000 individual asset components. Within the network we maintain and
operate 26 zone substations and 17 switching stations (11kV) to enable a reliable supply of electricity to our customers.

The total electricity delivered in 2020 was 1,284 GWh with a coincident peak demand of 271MW. We have nine broad groups of
stakeholders - our customers, electricity retailers, community, regulators, Transpower including in their role as System Operator
(S0O), service providers, staff, our Board of Directors and Trust. We have identified our customers’ expectations through surveys
and direct interaction to ensure we continually focus on what is important to our customers. Our stakeholder requirements drive
our expenditure plans as discussed in detail in Section 3.1.

KEY THEMES AND INITIATIVES

Throughout this document we describe and explain our key themes and initiatives for the AMP period. They are:

Safety

WEL aims to be the ‘Best in Safety’. This aim means that we regularly assess our safety maturity and look for ways to develop
and improve. We do this using insights from staff feedback, external and internal audits and benchmarking and through the use
of investigation findings. The next phase in our safety journey will include looking at how safety can evolve to be seen as simply
part of how we do ‘good work’.

We have produced plans and actions to ensure we have a strong focus on continuous improvement. This includes the
development of a health and safety strategic road map underpinned by shorter term (annual or biennial) health, safety and
wellbeing plans. These plans incorporate the safety of members of the public and our communities along with that of our staff
and contractors working on our network. We actively collaborate with our network contractors to share safety learnings and
improvement opportunities. We have developed public safety campaigns to provide critical safety information to people living
and working around our network.

Sustainability

WEL is continuing to develop a strong sustainability stance and has embarked on a programme of activities in support of this.
Underpinning our approach are four of the United Nations (UN) Sustainable Development Goals (SDG). These goals were agreed
as being appropriate areas of focus by management and the Board and are aligned to the goals of the WEL Energy Trust.

UN SDG 3 Good Health and Wellbeing
UN SDG 7 Affordable and Clean Energy
UN SDG 9 Industry Innovation and Infrastructure

UN SDG 13  Climate Action

Focussing on sustainability is not a compliance activity rather it is an approach to doing business that considers stakeholder
needs and values and ultimately delivers positive results for the organisation.

=  WEL wants to be an employer of choice that embraces diversity and where employees are valued and treated well ensuring
that the attraction and retention of staff does not become an obstacle to running a successful business.

=  WEL also wants to be an ethical, values—based business that recognises our community as a key stakeholder and
implements aspects of the strategy to explicitly support the community, particularly those suffering energy hardship.

= Additionally, WEL wants to be a sought after commercial partner, recognised for our innovation in steering the business into
the future, embracing new ways of managing the changing energy market and providing customer-centric solutions.
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Continuous Improvement

We are continually improving our asset lifecycle strategies to ensure effective risk management, delivery of customer service levels
and optimal deployment of expenditure. Opportunities for improvement are identified through a range of sources including:

= Performance monitoring

= Internal audit

= External audit and review

= Feedback from staff

= Interactions with external groups including vendors, peer group companies and industry working groups

= Changes in legislative or regulatory requirements

Through the operational excellence programme a structured process for prioritisation, resource management, project delivery,
closeout, and benefits realisation has been established. This framework has prioritised the following capability initiatives:

1. Measurement

This project delivered performance reporting which provides feedback on the effectiveness and efficiency of all aspects of
asset management and supports a broad range of stakeholders from executive leadership to personnel working directly on
our assets. Power Bl Dashboards were created to track all stages of the Asset Lifecycle and assist with decision making.

2. Asset Management Planning

This project, which is still underway, will enable WEL to improve the decision making and planning processes in relation to
cost, reliability and risk for WELs investment

3. Works Management

This project completely redesigned the works management process flow and control documentation. The result is greater
certainty that competent people are dispatched to the right job at the right time with all the information and resources they
need to complete the job safely and efficiently.

4. Customer Initiated Works

The Customer team have mature processes for managing WELs customers’ requirements and the delivery of customer
initiated works projects. This project focused on the refinement of managing works and subdivision planning from customer
enquiry through to delivery.

5. Maintenance Inspections and Data Configuration

This project, currently nearing completion, has revitalised WELs asset inspection and maintenance strategies, asset health
tracking and maintenance interventions. This includes the creation of Maintenance Engineering Standards, Standard
Maintenance Procedures, measurement points, guiding documentation and training material. In essence we have revisited
‘how our assets degrade and/or fail’, how we will inspect and address this degradation and how often we will need to
inspect our assets. The result is an Asset Maintenance Strategy for each of our 14 major asset classes, implemented in SAP
and accessed through mobile devices such as tablets.

6. SAP Data Quality Management

This project created a SAP governance framework and governance group to enable control of the areas such as: Data
principles and policies, data stewardship and data management.

7. 1SO 55001 Certification

This project aims to align our asset management systems to the ISO 55001:2014 standard with the end goal of certification.
The first step on this journey was a gap analysis carried out by an external party to inform the cost/benefit analysis for
becoming accredited and the creation of a roadmap to accreditation. Alongside this the framework of a Strategic Asset
Management Plan has been created to set up the foundation of our alignment to the ISO 55001 standard.

As well as these headline projects WEL continues to improve our smart data analytics and emerging technology capabilities.
Chapter 7 provides further detail on these improvements.
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Expenditure Forecast

Our forecast expenditure for the 10 year AMP plan is shown below in constant price’.
Capital Expenditure

Capital expenditure has reduced by an average of $3M annually over the 10 year planning period compared with the 2020 AMP
forecast. This is primarily driven by changes to our asset replacement strategy that is discussed further in Chapter 8.

Capital Expenditure
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Figure 1: Capital expenditure forecast

Operational Expenditure

Our network OPEX forecast is in line with the 2020 AMP budget. The Vegetation budget has increased in response to greater
traffic management costs. A budget has been provided for the new cable testing regime. These costs are largely offset by a
decrease in project driven expenses and cost saving from the automation of battery monitoring.

Operational Expenditure
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Figure 2: Operational expenditure forecast

'Constant Price is the cost expressed at current dollar value and are not indexed for cost inflation

wel.co.nz WEL Networks | 2021 Asset Management Plan 7


http://wel.co.nz

TABLE OF CONTENTS

1 BACKGROUND 11 2.8  Other network assets 61
11 WEL Overview 12 281 LV Pilars 61
111 Ownership and Governance 12 2.8.2  Protection Relays 63
11.2  Corporate Objectives and Values 12 2.8.3  SCADA and Communications 64
11.3  Corporate and Organisation Structure 13 2.8.4  Load Control Equipment 65
11.4  Capability 16 2.8.5 Meters 67
1.2  WEL Networks’ Distribution Area 16 2.9  Other Assets 68
1.3 Our Operating Environment 19 291 Backup Generators 68
L . 2.9.2 Emergency Critical Spares 68
1.4 Electricity Delivered and Demand 20
2.9.3 Head Office and Depot Buildings 68
1.5 Stakeholders 20 2.9.4 Computer Hardware, Software and Data 68
1.6 Our Customers 21 2.9.5 Other Operational Assets 68
161 Major Customers 21 210 Assets Owned by WEL at GXPs 69
2 ASSET OVERVIEW 23 ' 3 APPROACH TO ASSET MANAGEMENT 71
21 Asset Population Summary 24 3.1  Stakeholder Requirements 72
211 Asset Health Index (AHI) 26 311 Sustainability 74
2.2  Subtransmission 26 3.1.2 Diversity and Inclusivity 76
2291 Subtransmission Poles 27 31.3 Balancing Stakeholder Requirements 76
2.2.2 Subtransmission Crossarms 28 3.2  Asset Management Framework 76
2.2.3 Subtransmission Lines 30 3.2.1 Asset Management Policy 7
2.2.4  Subtransmission Cables 32 3.2.2 Asset Management Strategy 78
2.2.5 Subtransmission Circuit Breakers 33
3.3 Risk Management Framework 80
2.3  Zone Substations 35 3.31 Risk Management Policy 80
2.31  Power Transformers 35 3.3.2 Risk Management Framework 80
2.3.2 Switchboards 37 3.3.3 Identified top 10 risks 83
2.3.3 Substation Buildings 38 3.3.4 Managing Asset-related Safety Risk 83
2.4  Distribution and LV Lines 39 3.3.5 Resilience and High Impact Low
541 Poles 40 Probability (HILP) Events 84
049 Crossarms 41 3.3.6 Asset Related Climate Change Risk 86
2.4.3 Distribution and Low Voltage Conductors 44 3.4  Assessment of Asset
Management Performance 86
2.5 Distribution and LV Cables 46 341 AMMAT 86
2.51 Distribution Cables 46 3.4.2 The Purpose of AMMAT 86
252 LV Cables 48 3.4.3 Improvements 86
2.6 Distribution Substations and Transformers 50 3.4.4 2021 AMMAT Assessment 88
2.6.1 Distribution switching stations 50
2.6.2 Distribution transformers 51 4 ASSET MANAGEMENT
GOVERNANCE 89
2.7 Distribution Switchgear 53 | 41 18055001 Certification 90
2.71  Ring Main Units (RMU) 54 .
o o 4.2 Asset Annual Investment Planning
2.7.2 Distribution Circuit Breakers (CBs) 55 and Delivery 92
2.7.3 Distribution Air Break Switches (ABS) 57 421 Customer Initiated Works 93
2.7.4  Distribution Reclosers and Sectionalisers 59 422 Network Development 94
8 WEL Networks | 2021 Asset Management Plan wel.co.nz


http://wel.co.nz

4.2.3 Asset Renewal 96 6.3.3 Huntly Network Development Plan 130
4.2.4  Project Definition Document 98 6.3.4 Summary of System Growth Capital Expenditure 132
4.2.5 Capital Plan Optimisation %8 6.4 Safety, Reliability and Environment 132
4.3 Annual Works Plan 929 6.4.1  Quality of Supply 132
4.31  Works Delivery Model 101 6.4.2 Legislative and Regulatory 133
4.3.2 Materials Procurement 101 6.4.3 Other Reliability, Safety and Environment 133
6.4.4 Summary Of Reliability, Safety And
Environment (Rse) Capital Expenditure Forecast 135
) o 6.5 ASSET RELOCATION 136
5.1 Overview of Performance Objectives 104 6,51 Summary Of Asset Relocation And
5.2  Safety 105 Expenditure Forecast 136
5.21 Safety Objectives 105
6.6 Summary of Network Development
5.2.2 Safety Initiatives 105 Capital Expenditure 137
5.2.3 Safety Measures and Targets 106
7 NON-NETWORK SOLUTIONS AND
5.3 Customer Experience 107 SUPPORT SYSTEMS 139
5.3.1 Customer Experience Objectives 107 71 Non-network Solutions 140
5.3.2 Customer Experience Initiatives 108 711 Solar Generation 140
5.3.3 Customer Experience Measures and Targets 109 7.1.2 Distributed Energy Resource (DER) Investigations 140
54  Cost Efficiency 13 | 18 SmartMeter 141
5.41 Cost Efficiency Objectives 113 /14 ElectricVehicles 143
5.4.2  Cost Efficiency Initiatives 113 7.2 Non-network Support Systems 143
5.4.3 Cost Efficiency Measures and Targets 113 721 Network Management System (NMS) 144
o ) 7.2.2 Geographic Information System (GIS) 145
5.4.4 Cost Efficiency Performance Evaluation 114 X )
7.2.3 Enterprise Resource Planning (ERP) 146
5.5 Asset Performance 114 7.2.4  Network Billing System 147
5.51 Asset Performance Objectives 114 7.25 Electronic Content Management 148
5.5.2 Asset Performance Initiatives 114 7.2.6  Mobility Systems 148
5.5.3 Asset Performance Measures and Targets 115 7.2.7  Customer Self Service Portal (CSS) 148
5.5.4 Asset Performance Evaluation 115 7.3 Non-network Capital and
Operational Expenditure 149
7.31  Non-network Capital Expenditure 149
6.1 Overview 118 7.3.2 Non-network Operational Expenditure 150
6.1.1  Our Approach 118
6.1.2  Planning Risk Mitigation and Network ASSET REPLACEMENT AND RENEWAL 151
Energy Efficient Operation Strategies 121 8.1 Overview of Asset Replacement
6.1.3 Influence of Emerging Technology, Demand and Renewal 152
Management Initiatives and Residential 811 Key Asset Classes Assessed with CBRM Model 152
Load Patterns 121 .
8.2 Maintenance 153
6.1.4 Peak Demand Forecast 121 .
8.21 Assumptions and Inputs 153
6.2 Consumer Connection 123 8.2.2 Management of SF, 154
6.3 System Growth 123 8.2.3 Vegetation Management 154
6.3.1 Hamilton Network Development Plan 124 8.2.4 Service Interruption and Emergency Management 155
6.3.2 Te Kowhai Network Development Plan 127 8.2.5 Maintenance Forecasting 155
wel.co.nz WEL Networks | 2021 Asset Management Plan 9


http://wel.co.nz

BACKGROUND

8.2.6

8.3
8.3.1
8.3.2

8.4
8.4.1
8.4.2
8.4.3
8.4.4
8.4.5
8.4.6
8.4.7
8.4.8

8.5
8.5.1
8.5.2

9.1
9.1.1
9.1.2

9.2
9.21
9.2.2
9.2.3
9.24
9.2.5
9.2.6
9.2.7
9.2.8

9.3
9.31
9.3.2

10

11

Innovations and Improvements in
Maintenance Practices

Renewals
Investment Scenarios
Assumptions and Inputs

Asset Life Cycle Management
Capitalised Faults and Notifications
Subtransmission

Zone Substations

Distribution and LV Lines

Distribution and LV Cables

Distribution Substations and Transformers
Distribution Switchgear

Other Network Assets

Overall Expenditure Summary
Maintenance Expenditure
Renewal Expenditure

SUMMARY OF EXPENDITURE
FORECASTS

Introduction
Interpreting the Forecasts
Forecast Inputs and Assumptions

Capital Expenditure

Consumer Connection

System Growth

Asset Replacement and Renewal
Asset Relocation

Quality of Supply

Legislative and Regulatory
Reliability, Safety and Environment
Non-network Capital Expenditure

Operational Expenditure
Network Operational Expenditure Summary
Non-network Operational Expenditure

INFORMATION DISCLOSURE
SCHEDULES 11A-13

APPENDIX

Appendix A: Glossary

Appendix B: Information Disclosure Compliance

Appendix C: Director Certification

Certification for Year-beginning Disclosures

165

158
158
159

160
160
161
163
165
167
168
170
172

176
176
176

179

180
180
180

181
181
182
182
183
183
184
184
185

186
186
187

189

221
222
225
232
232

10

WEL Networks | 2021 Asset Management Plan

wel.co.nz


http://wel.co.nz

N

J

BACKGROUND

wel.co.nz

WEL Networks | 2021 Asset Management Plan

11


http://wel.co.nz

BACKGROUND

1| BACKGROUND

This chapter introduces WEL Networks Limited (WEL) and our customers.
It provides an overview of our distribution network that serves our customer base.

WEL and its direct predecessors have supplied electricity to the northern Waikato for over 100 years. The network area includes
the major population centre of Hamilton, and the regional centres of Raglan, Gordonton, Horotiu, Ngaruawahia, Huntly, Te
Kauwhata and Maramarua. Our distribution area map is shown in Section 1.2.

The following sections describe WELs ownership and governance structure, along with our vision, purpose and values.

1.1.1 Ownership and Governance
WEL Energy Trust

WEL Networks is 100% community-owned, with the WEL Energy Trust as our sole shareholder. The Trustees are elected by
WELs customers, with elections held every three years. The Trust is responsible for appointing WEL's Board of Directors. As the
Trust is community-owned the income it generates benefits the community that WEL serves.

Hamilton City Council, Waikato and Waipa District Councils, and ultimately their respective communities, are our
capital beneficiaries.

For more information about the Trust go to: www.welenergytrust.co.nz.

1.1.2 Corporate Objectives and Values

Our corporate purpose, vision and values align with the Trust’s purpose statement outlined below. This ensures there is a clear
line of sight between the aspirations of the Trust and how we operate as a business.

WEL Energy Trust’s Purpose:
“Growing investment for our community”

The Trust’s purpose is to grow investment for our community by being diligent shareholders and by utilising our profits effectively
in our community through a programme of community grants.

WEL Purpose and Vision:

As our communities grow WEL Networks continues to play an essential role in the region’s long-term economic and social
development. We do this by identifying and investing in new technologies that benefit our people, modernise our network and
future proof our communities.

Our purpose expresses why we exist as a business while our vision describes our future state. Our values describe the mindset
required of our people to ensure our success in this aspiration.

Our Purpose Our Vision
“Enabling our communities to thrive” “Creating an innovative energy future”
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Our Values

We listen to ideas, we explore opportunities and we adapt to changing
situations with an open mind. When change is needed we make sure
we understand why and we make it work. We're flexible and we respond
professionally to change.

Build the We make sure our day to day activity is sound while exploring ways to improve

the way we work or things we do.

business , s N :
We often ask “is there a better way to do this?” and we investigate options.

Care for our

We work as a team across the business to do things the right way. We treat
people, customers others with respect, listening to their needs so we can deliver a safe and
and assets reliable service to our communities.

. . We make decisions with integrity and when we can, we help others make
Do the right thing the right decision for their situation. We're open, honest and trustworthy. We
speak up if we feel we should and we listen to others.

Every day - We lead by example to keep ourselves, our workmates and our communities
H f safe. We use the right equipment, we challenge unsafe acts and we say no if
ome sate we think it’s not safe.

As a business we take pride in these values and demonstrate them in every interaction with our customers and the community.

1.1.3 Corporate and Organisation Structure

This section describes the governance arrangements, organisation structure and key responsibilities of our Executive
Management, Asset Management, Operational teams and supporting functions. The aim of the governance and organisation
structure is to ensure the necessary accountabilities are in place for good asset management.

Board of Directors and Governance Arrangements
The Trust appoints the Board of Directors, who govern the company and appoint the Chief Executive.

These are the key Board level governance activities relating to asset management:

= Approval of strategic plans.

= Approval of the annual business plan and budgets.

= Approval of the Asset Management Plan (AMP) and corresponding work plan.

= Individual project approval (for projects greater than $2M).

= Monitoring performance against the strategies, objectives and targets in relation to the above governance activities.

The Board receives regular reports and information on strategy, the operational revenue and expenditure of the company, capital

expenditure and progress against established timeframes, risk management and compliance, sustainability, performance and
any customer complaints.
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Organisation Structure

WEL is structured into eight groups: Finance; Asset Management; WEL Services; People and Performance; Commercial
Engagement; Technology; Works Programme and Energy Services. Figure 1.1.3.1 illustrates our organisational structure.

Chief
Executive

Corporate
Administration

Network Support Human Regulatory Project Commercial

Al Operations Services Resources & Pricing Management ll Engineering

Asset
Procurement §| Planning &
Engineering

Works Health & Contract & Business
Delivery SEV=14Y Programme Qj Development

Data &

Works Planning &
Analytics Distribution Design

Communications

Business
Improvement

Risk & Audit

Figure 1.1.3.1: Organisation Structure

Executive Management Team

Chief Executive, Garth Dibley, heads up an executive management team who are responsible for developing and leading the
delivery of WELs business strategy.

Asset Management Group — has overall responsibility for the management and operation of the network assets. This includes
ensuring the assets are developed, renewed, maintained, operated and used on a long-term sustainable basis to meet the
needs of all stakeholders. Their key responsibilities are set out in the following table.
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Key ResponSibilities

Asset Planning and Engineering = Investment planning to meet the needs of stakeholders
= Technical and engineering standards
= Protection, control and network communication
= Inclusion of sustainability initiatives across the network

Maintenance Strategy = Renewals and Maintenance strategy
= Development of maintenance standards, policies and procedures
= Optimisation of lifecycle costs of network assets
= Management of the renewal and maintenance programme

Network Operations = 24/7 monitoring and operation of the network
= Control and permitting of access to the network

Data Analytics = Business intelligence and analysis
= Asset data management
= Data quality management

Distribution Automation = SCADA/Network Management System (NMS) and network automation
Distribution System Operation = Strategy — DSO transition strategy and planning and technical standards
and Engineering = Tactical — DSO project delivery, integration and optimisation with DNO functions

= Operation — DSO system operation, system support and enhancement

Table 1.1.3.2: Asset Management Group Responsibilities

WEL Services Group - is responsible for works delivery including the build, maintenance and faults restoration of WELs network.

People and Performance Group — provides the health and safety function to the business, manages the employee life cycle,
provision of benefits and workforce planning support. Also included is sustainability management, facilities management,
business improvement, communications and risk and audit.

Commercial Engagement Group - sets pricing and provides a commercial perspective on capital investment and third party
developments. Has responsibility for regulatory compliance and legal services for the business.

Finance Group - is responsible for financial modelling, reporting, business partnering and treasury management. Additionally
manages procurement and the Distribution Centre for WEL.

Information Services Group — is responsible for information technology, the graphical information system and a range of
business support systems.

Works Programme Group - provides front-end Customer Initiated Works engagement, design services, project and contract
management, annual works plan management, planning and scheduling services.

Energy Services Group — a new group seeking to reduce the cost of energy for WEL's customers and increase unregulated
revenue through diversity of investment. With technological changes and movement to increase Distributed Energy Resources
(DER), WEL Networks intends to be involved for the benefit of the community.

Delivery

Starting in 2019 WEL Networks undertook a review of our delivery structure and established the Works Programme Group to
manage the annual works plan. This model provides clear accountabilities across Asset Management, Works Programme and
WEL Services. Work scope is provided to Works Programme from Asset Management prior to the start of the financial year
and the delivery of work is planned in collaboration with WEL Services and external service providers as required. Monitoring of
delivery is carried out monthly by key stakeholders across the three business units in order to achieve desired outcomes.

WEL Services, as the operational arm of WEL Networks, completes the Dispatch and Delivery of all planned and unplanned
work scope including maintenance, customer work, vegetation management, faults and capital projects along with the
reconciliation of work order costs, SAP processing and reporting.
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1.1.4 Capability

WEL has developed a work type competency standard based on the ENA Common Competency Framework. The purpose of
this Standard is to reduce risk to workers and the public by setting the minimum levels of knowledge, skills, and experience
(competency) required for WEL employees working on or near WEL network assets. We have commenced a gap analysis which
will lead to a training and development programme for each craft and individual. We have introduced “WEL Educated” a Totara
learning management system to record staff competencies and provide a platform for our workplace learning. E-Learning
modules are being produced in-house, using the skills and experience of our own staff to provide training and assessment on a
range of competencies in the framework.

This section describes our network and provides an overview
of our assets grouped according to their function.

Southgate @ '

Network Overview

Our network stretches from Hamilton in the southeast, to Raglan in the west to
Maramarua in the north. We also own and operate small embedded networks in A’
Cambridge and Auckland. Our coverage area is illustrated in Figure 1.2.1. !

The network assets that are used to provide electricity to the WEL
distribution area consist of five main components:

© Oaklands

1. Grid Exit Point (GXP)

We take supply from three GXPs (owned by Transpower) located at Hamilton, Figure 1.2.1: WEL Networks boundary and small
Te Kowhai and Huntly as described below: embedded networks in Cambridge and Auckland

GXP General Description

Hamilton Hamilton GXP supplies electricity at both 33kV and 11kV. Hamilton GXP supplies part of Hamilton and the
eastern part of our distribution area. Our 33kV subtransmission network from Hamilton has a degree of
interconnection with both Te Kowhai and Huntly providing an additional level of backup and security.

Te Kowhai The Te Kowhai GXP supplies electricity at 33kV. Te Kowhai GXP supplies the remaining part of Hamilton
and the western part of our network. There are two large embedded generations in this region, the Te
Rapa gas fired generator and the Te Uku Wind Farm. As mentioned above, the 33kV subtransmission
network from Te Kowhai has a degree of interconnection with Hamilton and Huntly GXPs.

Huntly Huntly GXP supplies electricity at 33kV to our northern distribution area. There are five zone substations
in this region and Huntly can provide an alternative supply to one zone substation within both the
Hamilton and Te Kowhai regions.

Table 1.2.2: General description of GXPs supplying WEL
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Overview
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Figure 1.2.3: WEL Network Boundary, 33kV subtransmission, GXP and zone substation
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2. Distributed Generation
Two large distributed generators are connected to our network.

Distributed Generator Generator Type m GXP supported

Te Uku Wind 64MW Te Kowhai
Te Rapa Cogeneration Thermal 44MW Te Kowhai

Table 1.2.4: Large distributed generators supplying WEL

3. 33kV Subtransmission and Zone Substations

Our 33kV subtransmission network transports electricity from Transpower’s GXPs to our zone substations that in turn supply
the 11kV distribution network. The subtransmission network is 443km in length and consists of an interconnected mesh
around Hamilton, with double and single radial circuits. Zone substations that are supplied with single radial circuits have 11kV
distribution circuits providing partial backup.

The level of security provided in the majority of the subtransmission network is known as N-1. This means that the network can
withstand the loss of one component and continue to supply electricity to customers.

There are 26 zone substations on the network. All zone substations have two transformers (N-1) except Whatawhata, Glasgow,
Finlayson, Raglan, Hampton Downs and Hoeka. These are smaller rural zone substations that supply smaller loads with a single
transformer (N security).

The level of security available at each zone substation is in accordance with WEL network security criteria discussed further
in Chapter 6.

4. 11kV Distribution

Our distribution system takes supply from zone substations and the Hamilton GXP at 11kV. The distribution system is comprised
of 11kV overhead lines on poles and crossarms, underground cables, distribution transformers and switching stations, and
consists of approximately 2,652km of 11kV cables and overhead lines, generally known as feeders.

The Hamilton CBD 11kV distribution network consists of 11kV underground trunk feeders interconnecting within the CBD
network. The interconnection of the 11kV feeders provides an additional level of security, over and above that provided in
the subtransmission network. The CBD distribution system has provided a high level of reliability to the CBD and its urban
customers.

In other areas the 11kV distribution network is primarily overhead lines except where they traverse the newer residential areas.
All recent and new subdivisions, whether they are rural or urban, are reticulated with underground cables in accordance with
district plan requirements.

There are four main types of distribution substations on the network. These are industrial and commercial, residential berm,
residential pole mounted and rural substations. Each has different characteristics as outlined below.

* Industrial and commercial distribution substations typically consist of enclosed, ground mounted transformers with
integrated high voltage switchgear integral to or adjacent to the unit. They are site specific or only distribute electricity to a
small number of customers. Low voltage distribution to these customers is protected using either fuses or circuit breakers
(CBs) located within the unit.

= Residential berm substations consist of enclosed ground mounted transformers with integrated high voltage switchgear
integral to or adjacent to the unit. Customers are typically supplied from these units via fuses and underground low
voltage (LV) cables.

= Residential pole substations consist of pole mounted transformers with high voltage fuses above the unit. Customers are
supplied from these units via fuses to LV overhead lines or underground cables.

= Rural pole substations consist of pole mounted transformers with high voltage fuses adjacent to the unit. Customers are
supplied via fuses and LV overhead lines.

A number of our large customers own distribution networks within their sites. WEL only maintains and operates these where it is
contracted to do so.
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5. Low Voltage Network

We manage approximately 3,763km of low voltage (LV) lines and cables. Approximately 90% of rural and 40% of the urban
low voltage network is overhead lines. All new residential subdivisions, whether they are rural or urban, are reticulated with
underground cables.

LV assets include overhead lines, poles, insulators, cables, supply pillars, fuses and other ancillary equipment.

The environment we operate in is an important factor in delivering our services. There are a range of factors that determine the
operational environment. These include:

= Topography
= Climate

= land access
= Vegetation

= Regulation

The sections below discuss each environmental factor.

Topography

The topography of our region varies greatly from the gently undulating landscapes of Central Waikato, South Auckland and the
Hauraki Plains to the steep slopes of the western hill country towards Raglan. The soil of our region is largely free-draining and
cultivated. However, there are also areas of peaty loam, peat soils with wetlands in the Waikato lowlands and large tracts of
native forest in the western hill country. This adds complexity to the design, construction and operation of our network.

Climate

The Northern Waikato region enjoys a moderate climate with prevailing winds from the west. On occasions unpredictable
extreme weather conditions negatively impact the performance and reliability of our assets. Weather related events cause a
significant proportion of all interruptions to our customers, particularly in rural areas. This is due to the presence of overhead
lines and outdoor assets which are subject to interference from windblown debris and failure during weather events.

Land Access

Our ability to gain access to our existing assets or secure land for new assets is fundamental to our continuing operations. As a
Network Operator WEL has special rights under the Electricity Act 1992 for assets built prior to 1992. These special rights give
equipment established prior to 1992 existing use rights and the ability for WEL to access and maintain the equipment. WEL is
also permitted to access designated road reserves for installation, maintenance and repair of electrical equipment under the
Electricity Act.

We acquire easements for the installation of new assets on private property in order to formalise both the landowner’s and
WEL's legal rights. Obtaining an easement is usually straightforward when a private land owner will directly benefit from the
easement e.g. a new connection. However, obtaining an easement for new assets to transit private land where the landowner
gains no benefit is often challenging and time consuming.

As such, our planning systems ensure work commences on obtaining the necessary easement as soon as practical in the
planning process. A conservative approach is taken to the amount of land required for an easement in order to reduce expense
and any delay in the delivery of new assets.

Vegetation

Vegetation located close to our assets has the potential to interfere with the safe and reliable supply of electricity to

our customers. We manage all vegetation in accordance with the requirements of The Electricity (Hazards from Trees)
Regulations 2003. We do this by patrolling, monitoring and recording sites where vegetation could interfere with the safe and
reliable supply to our customers. We trim or remove vegetation accordingly or advise customers of their obligations if at-risk
lines cross private property.
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Regulation

We operate in a highly regulated environment. As we are community-owned and our size is below the threshold contained within
Part 4 of The Commerce Act 1986, we are exempt from direct price and quality control by the Commerce Commission. We
remain subject to all other regulatory controls including significant Information Disclosure requirements.

As illustrated in Figure 1.4.1, the total electricity delivered at the end of financial year 2020 was 1,284 GWh with a coincident
peak demand of 271MW. The total energy delivered by WEL is growing year on year. At the same time WEL is managing peak
load to similar levels across the 10 years. This shows effective load management in line with our utilisation KPI in Section 5.5.3.
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Figure 1.4.1: Electricity Delivered and Peak Demand

The majority of customers across our network have two distinct load profiles throughout the day. For urban customers load is
generally high in the morning with a trough during the day and then increasing again in the late afternoon and early evening.
Peak load occurs during winter. The rural profile follows a similar pattern with an additional energy and demand peak in summer
during early morning and mid-afternoon in line with dairy farms milking times.

As a community-owned company we consider our stakeholder requirements to have utmost importance. Accordingly, we have
a considerable focus on identifying and meeting stakeholder expectations. We have nine broad groups of stakeholders:

1. Customers

Community

Regulators

Transpower (including in their role as System Operator)
Electricity retailers

Service providers

Staff

Board of Directors

WEL Energy Trust

© @ N o o » » N

Section 3.1 details these stakeholders and their requirements.
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WEL supplies electricity to a mix of customers across our CBD, urban and rural environments. Our customers range from
low-use domestic through to very large users such as the Waikato District Health Board. Effective engagement with customers
requires a targeted approach. Our largest customers are regularly consulted on a range of issues important to them through our
key account and customer works teams.

Customer Profiles

There are over 92,000 connections across WEL's traditional network area with an additional 1,900 within our networks located
in Auckland and Cambridge. This is a 2.5% year on year increase over the 2019 financial year. We are continuing to see strong
growth in new connections, both residential and commercial, on the network. The breakdown of load by customer group for the
end of 2020 financial year is set out in the table below.

Customer Group Number of Active ICPs Electricity Delivered (GWh) Demand (MW)

Domestic 77,787 514 (40%) 187 (69%)
Non-Domestic 12,234 220 (17%)

Small Scale Distributed Generation 1,183 11 (1%)

Streetlights and Unmetered 334 7 (1%)

Large Commercial 846 517 (40%) 84 (31%)
Embedded Networks 1,898 15 (1%) n/a

Total 94,282 1,284 271

Table 1.6.1: Electricity Delivered and Demand by Customer Group

1.5.1 Major Customers

We remain in regular contact with all of our major customers to ensure their needs are considered in our asset planning and
service delivery. In some instances the specific needs of these customers influence the design and operation of our network for
example, additional security levels may be required in the connection of some customers, while others require fast response
times to fault events to ensure that essential operations can continue. Our 10 largest major customers are:

= Hamilton City Council

= Waikato District Health Board
= Fonterra/Canpac International
= Datacom Group

= AFFCO

= BT Mining

= Foodstuffs

= University of Waikato

= Pact Group Holdings

= Progressive Enterprises
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Electricity Delivered (GWh) Peak Time Demand (MW)
Top 10 Customers 157.5 16.3
Percentage of WEL Traditional Network 12.3% 6.0%

Table 1.6.1.1: Major Customers Electricity Delivered and Peak Time Demand

Our two largest customers Hamilton City Council and Waikato District Health Board are suppliers of essential services.
They have several sites that require a high level of reliability. Sites such as hospitals will have an alternative supply route.
Communications, potable water and sewerage sites all receive priority restoration and reliability provisions under the Civil
Defence and Emergency Management Act 2002.
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‘2| ASSET OVERVIEW

This chapter describes the population, age profile, and condition of our assets. This chapter should be read in conjunction with
Chapter 8 as this discusses the maintenance and renewal methodology and expenditures.

For the last five years, WEL has been capturing the asset condition data using measurement points through the mobility solution
and other third party systems (i.e. Omicron Test Manager) that are linked in the Computerised Maintenance Management
System (CMMS) function in SAP. Traditionally, condition data was captured in hard copies then saved against the asset record in
CMMS. Current methodology minimises inaccuracies and discrepancies in the condition data.

Data sets presented in this document reflect higher accuracies due to the following improvement implemented as part of the
data management continuous improvement programme:
= Use of SAP configured measurement points in capturing asset condition through the mobility solution

= SAP master data validation, verification and re-structuring in SAP for ease in generating disclosure and asset management reports

A summary of the population and condition of our assets is shown in Table 2.1.1. The condition is presented in the scale we use
for grading our assets. Condition 5 represents an asset in ‘as new’ condition and an asset is at condition O when it is ‘due for
immediate replacement’’. A full explanation of the condition grading can be found in Section 8.2 Table 8.2.1.1.

" For regulatory reporting purposes these condition profiles are translated into the Commerce Commission’s H1 to H5 condition scale
in the schedules attached to this AMP. The translation from our 0 to 5 condition scale to the Commerce Commission’s prescribed H1 to
H5 scales is: WEL Condition 0 and 1 is translated to H1 and 2-5 are H2-H5.
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WEL Condition Score
Asset Category Quantity

0 1 2 3 4 5
2.2 Subtransmission
2.2.1 Poles No. 2,687 0 0 0 14 163 2,510
2.2.2 Crossarm No. 2,802 0 0 0 155 478 2,169
2.2.3 Subtransmission Lines km 187 0 0 0 0 105 82
224 Subtransmission Cables km 256 0 0 0 3 28 225
2.25 Subtransmission CBs No. 143 0 0 0 2 2 139
2.3 Zone Substations
2.31 Power Transformer No. 49 0 0 0 0 9 40
2.3.2 Switchboards No. 55 0 0 0 6 4 45
2.3.3 Substation Buildings No. 31 0 0 0 4 21 6
2.4 Distribution and LV Lines
2.41 Poles No. 36,520 0 0 34 342 2,861 33,283
2.4.2 Crossarms No. 70,670 0 0 585 5,326 14,498 50,261
2.4.3 Distribution and LV Conductors ~ km 3,248 0 0 454 132 600 2,062
2.5 Distribution and LV Cables
2.51 Distribution Cables km 726 0 0 71 60 197 398
252 LV Cables km 2,434 0 0 0 533 860 1,041
2.6 Distribution Substations and Transformers
2.61 Distribution Switching Stations  No. 17 0 0 0 1 9 7
2.6.2 Distribution Transformers No. 6,235 7 3 21 167 592 5,445
2.7 Distribution Switchgear
2.71 Ring Main Units No. 1,125 0 0 0 28 141 956
2.7.2 Distribution Circuit Breakers No. 440 0 0 7 45 30 358
2.7.3 Distribution Air Break No. 869 0 2 4 7 17 839
Switches
2.7.4 Distribution Sectionalisers No. 175 0 0 0 0 0 175
and Reclosers
2.8 Other Network Assets
2.8.1 LV Pillars No. 28,461 0 0 139 764 22 27,536
2.8.2 Protection Relays No. 678 0 2 16 106 12 542
2.8.3 Network Management System  No. 502 0 0 0 26 0 476
Remote Terminal Units (RTU)
2.8.4 Load Control Equipment No. 6 0 0 0 0 6 0
2.8.5 Meters No. 68,009 0 0 0 0 0 68,009

Table 2.1.1: Asset Population and Condition Summary
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2.1.1 Asset Health Index (AHI)

Our asset renewal strategy discussed in Chapter 8 utilises the Condition Based Risk Management (CBRM) methodology. In
implementing the CBRM approach we have established an Asset Health Index (AHI) for some of the asset categories.

AHls combine age, condition, environment and location criticality to generate a more comprehensive measure of asset health
than a condition score. A Probability of Failure (PoF) is derived from the AHI and combined with consequential losses in order to
establish a risk level. An AHI of O means the asset is in ‘as new’ condition with a very low PoF, whereas an AHI of 10 means it is
near the end of its life with a high probability of failure. This is illustrated in Figure 2.1.1.1.

Condition Health Index Remnant Life Probability of Failure

Bad “ At EOL (<5 years) High
Poor _ 5-10 years Medium
Fair 10-20 years Low
Good >20 years Very Low

Figure 2.1.1.1: CBRM Health Indices
Where an AHI exists for an asset category it has been included along with the population, age profile and condition information
in the following sections.

As part of WELs continuous improvement initiatives through its Capability Projects (CPs), WEL is streamlining the processes
and systems for capturing condition data in the field to improve data quality. This will provide insightful information essential in
developing robust maintenance strategies.

The subtransmission system transports bulk electricity across the region. It connects Transpower’s GXPs to our zone
substations. It also provides a level of interconnection between zone substations.

The subtransmission network operates at 33kV and is 443km in length, of which 187km is overhead and 256km is underground.
The majority of the overhead lines are in the rural areas while the underground network is split between the urban and rural areas.
The following asset categories are included within the subtransmission category:

= Subtransmission poles

= Subtransmission crossarms

= Subtransmission lines

= Subtransmission cables

= Subtransmission circuit breakers
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2.2.1 Subtransmission Poles

Population

We have 2,687 subtransmission poles. This has decreased by 15, from 2018, as these were replaced by underground cables.
Figure 2.2.1.1 shows the distribution by construction material. The majority are concrete poles, with 29 softwood, 7 hardwood
and 102 steel poles in service.

Sub Transmission Poles by Type
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Figure 2.2.1.1: Subtransmission Pole Types

Age Profile

Subtransmission poles share the same age profile as subtransmission lines, shown in Figure 2.2.3.2, as they are installed

at the same time. The exception to this is wooden and steel poles that have a shorter life expectancy and therefore require
earlier replacement. Our current practice ensures that any new poles installed are concrete in order to provide an increased life
expectancy, unless site considerations dictate otherwise. The average age of all poles is 31 years.

Asset Life expectancy (Years)

Concrete poles 70
Wooden poles (both softwood and hardwood) 45
Steel Poles 45

Table 2.2.1.2: Life Expectancy of Subtransmission Poles
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Condition

The condition profile of the subtransmission poles is shown in Figure 2.2.1.3 below. Field inspections indicate that in general the
condition of subtransmission poles is good.

Condition of Subtransmission Poles
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Figure 2.2.1.3: Condition of Subtransmission Poles

2.2.2 Subtransmission Crossarms

Population

We have 2,802 subtransmission crossarms, which decreased by 48 from 2018. This is driven by the undergrounding of sections
of the overhead line in conjunction with roading projects. The vast majority are hardwood and our current practice is to install
galvanised steel crossarms for new subtransmission poles due to their increased life expectancy and lower resultant whole of
life cost.

Sub Crossarms by Type
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Figure 2.2.2.1: Subtransmission Crossarm Types
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Age Profile

The age profile of the subtransmission crossarms is shown in Figure 2.2.2.2. The average age of subtransmission crossarms
is 27 years.
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Figure 2.2.2.2: Age Profile of Subtransmission Crossarm

Wooden crossarms have half the life expectancy of the line so must be replaced at least once during a line’s lifetime.

Asset Life expectancy (Years)
Steel crossarms 60
Hardwood crossarms 35

Table 2.2.2.3: Life Expectancy of Subtransmission Crossarms
Condition

The condition profile of the subtransmission crossarms is shown in Figure 2.2.2.4. Field inspections indicate that in general the
condition of subtransmission crossarms is good.
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Figure 2.2.2.4: Condition of Subtransmission Crossarms
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2.2.3 Subtransmission Lines

Subtransmission lines connect GXPs to the zone substations at 33kV, and are overhead conductors.

Population
We have 187km of subtransmission lines in total, 152.7km in rural areas, 29.7km within the Hamilton urban area and 4.5km in

Huntly. A decrease of 4km from 2018 is due to replacement of overhead lines with underground cables.
Subtransmission lines consist of conductors (wire). Four types of conductors are used on our network.
=  Copper

= Aluminium conductor steel reinforced (ACSR)

= All aluminium (AAC)

= All aluminium alloy (AAAC)

Copper was the original conductor installed on the network. Since the 1980s the relatively high cost of copper precluded its use
and the installation of various aluminium conductors commenced. ACSR was the first aluminium conductor utilised, but more
recently AAC and AAAC have been adopted as network standards.

Figure 2.2.3.1 shows the quantity of subtransmission conductor by type.

Subtransmission Conductor by Type
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Figure 2.2.3.1: Subtransmission Conductor Types
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Age Profile

Figure 2.2.3.2 shows the age profile of our subtransmission lines. The life expectancy of conductors is 58 years and the average
age is 27 years. The graph shows the length of line installed in each year. There have been periods of major investment in our
subtransmission lines. The spike at year 10 (2010) corresponds to the construction of a subtransmission line to the Te Uku

Wind Farm. In year 22 (1998), the link between Horotiu and Weavers substations was constructed. A number of areas of the
subtransmission network were strengthened in year 43 (1977). The oldest conductors are 60 years old and located at Horotiu
and Dey Street.
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Figure 2.2.3.2 Age Profile of Subtransmission Conductor
Condition

The condition profile of the subtransmission lines is shown in Figure 2.2.3.3. Field inspections indicate that in general, the
condition of subtransmission lines is good.
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Figure 2.2.3.3: Condition of Subtransmission Lines
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2.2.4 Subtransmission Cables

Subtransmission cables connect GXPs to the zone substations at 33kV and are placed underground.

Population

We have 256km of subtransmission cables, with 112km in Hamilton. Figure 2.2.4.1 shows the geographical location of our
subtransmission cables. There are two types of subtransmission cables in use. Cross-linked polyethene (XLPE) aluminium
cables comprise 90% of cables in use. The remainder are various types of paper insulated, lead covered (PILC) copper cables.
The move from copper PILC cables to aluminium XLPE insulated cables began in the mid-1970s. We have standardised on the
use of XLPE insulated single core aluminium conductor cables with copper wire screens.
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Figure 2.2.4.1: Location of Subtransmission Cables

WEL does not have any gas or oil-filled subtransmission cables in the network.

Age Profile

Figure 2.2.4.2 shows the age profile for subtransmission cables. The age of PILC cables ranges from 38 to 49 years and XLPE
cables range in age from new to 50 years old. The weighted average age of the XLPE cables is 13 years and the weighted
average age of the PILC is 43 years old. The peak in year 15 was due to the installation of the cables connecting Avalon,

Te Kowhai and Whatawhata. The peak in year 10 was due to the cables installed as part of the Te Uku Wind Farm project.
The average age of all cables is 24 years.
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Figure 2.2.4.2: Age Profile of Subtransmission Cables
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The life expectancy of the cables is shown in Table 2.2.4.3 below. The oldest cables on our network are 51 years old and are
located at Bryce St, Brooklyn Rd and Te Aroha St and their reliability to date is good.

Cable type Life expectancy (Years)

PILC Cables 70
XLPE Cables 45

Table 2.2.4.3: Life Expectancy of Subtransmission Cables

Condition
The condition of our subtransmission cables is considered to be generally good. The only issues experienced to date are joint

failures in a limited number of cables. These failures have been attributed to poor workmanship on that section of the cable
network during installation. A programme of partial discharge tests has been initiated to determine the extent of these problems.

2.2.5 Subtransmission Circuit Breakers

The majority of subtransmission circuit breakers (CBs) are located within substations on incoming circuits. Their main purpose
is to protect the circuits and equipment from overloads and ensure rapid isolation in fault conditions. A CB is also a switching
device that can be operated either manually or automatically. When operated automatically it interrupts the flow of electricity if
the current exceeds a predetermined level.

Population

We own 143 subtransmission (33kV) CBs. Three types of CB are in use on our network; oil, vacuum and gas insulated SF.
Typically the older oil circuit breakers were installed in outdoor switchyards, while the newer types (vacuum and gas insulated)
are more often installed indoors. Over recent years, the older outdoor switchgear has been upgraded to indoor switchgear.
Consequently, 30% of the fleet remains outdoors. Figure 2.2.5.1 shows the distribution by type.
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Figure 2.2.5.1: Subtransmission CBs by Type
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Age Profile

Figure 2.2.5.2 shows the age profile of the CBs installed on the network. Most 33kV CBs installed over the last 10 years were
indoor SF, type. The average age of subtransmission CBs is 17 years. This is well below the life expectancy of our CBs shown in
Table 2.2.5.3.
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Figure 2.2.5.2: Age Profile of Subtransmission CBs

_ - expeCtancy (YearS)

Outdoor Breakers 45
Indoor Breakers 60
Table 2.2.5.3: Life Expectancy of Subtransmission CBs
Condition

All 33kV CBs are regularly maintained in accordance with recognised maintenance practices and are in good condition. The
condition profile of the subtransmission CBs is shown in Figure 2.2.5.4.
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Figure 2.2.5.4: Condition of Subtransmission CBs
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Zone substations transform power from the 33kV subtransmission to the 11kV distribution voltage. Switching stations provide
the capability to switch load between different zone substation circuits, thereby providing security of supply during fault
conditions or planned maintenance.

We operate 25 zone substations sites with construction dates ranging from the 1950s to 2016. Six of the 25 zone substations
have outdoor switchyards which include 33kV CBs, outdoor instrument transformers, switches, insulators and busbars. Of the
zone substations 16 have N-1 security and 8 have N security in accordance with the WEL security standard, which is discussed
in further detail in Chapter 6.

Substations include buildings, outdoor structures, foundations, fences, oil interception equipment and auxiliary equipment such
as low voltage AC and DC power supplies. The major plant items located at substations include power transformers and the
associated switchgear.

Within the zone substation asset class there are three asset categories:

= Power transformers

= |ndoor switchboards

= Substation buildings

2.3.1 Power Transformers

Power transformers reduce the voltage from the subtransmission voltage (33kV) to distribution voltage (11kV).

Population

We own 49 power transformers including spares with installation dates ranging from 1960 to 2015. There are 46 “in-service”
transformers. There are also two 10MVA, two 15MVA and one 23MVA spare power transformers strategically located in our zone
substations that are readily available when needed.

Figure 2.3.1.1 shows the size distribution of our power transformers. The majority are rated at 15/23 MVA with forced air-cooling.
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Figure 2.3.1.1: Distribution of Power Transformer by Ratings
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Age Profile

The age profile of our power transformers is shown in Figure 2.3.1.2.
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Figure 2.3.1.2: Age Profile of Power Transformers

The average age of the power transformer fleet is currently 26 years old. The life expectancy of power transformers is 60 years.
Some transformers undergo a mid-life refurbishment to achieve this lifespan. Transformers often are upgraded, not because of
old age, but because the load has exceeded their capacity. In such situations we rotate the transformers from one substation to
another smaller one.

Condition

The internal condition of the transformers is monitored by utilising annual Dissolved Gas Analysis (DGA) and periodic furans
analysis to give an indication of remaining life. Test results are then correlated with the results from other diagnostic testing such
as Sweep Frequency Response Analysis (SFRA) and Dissipation Factor tests. The overall results of the testing shows that our
power transformers are in a good condition. This is illustrated in Figure 2.3.1.3.
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Figure 2.3.1.3: Condition of Power Transformers
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2.3.2 Switchboards

Switchboards contain switchgear that provides control and protection for the network. There are two main types of switchgear;
Air Insulated Switchgear (AIS) and Gas Insulated Switchgear (GIS). GIS is located indoors and installed in our newly constructed
substations. Rural zone substations with outdoor switchyards are progressively being converted to indoor.

Population

We own 55 (33kV) and 11kV switchboards, with 44 being AIS and 11 GIS within our subtransmission network. Generally, the
type of switchboards is a reflection of the age of the substations.

Age Profile

The age profile of the indoor switchboards is shown in Figure 2.3.2.1. The average age of switchboards is 20 years. The life
expectancy of switchboards is 60 years.

Age Profile of Switchboards
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Figure 2.3.2.1: Age Profile of Switchboards
Condition

The condition of the majority of our switchboards is good. Partial discharge appears to be a problem for some of the older ones.
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Figure 2.3.2.2: Condition of Switchboards
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2.3.3 Substation Buildings

Substation buildings provide protection against environmental factors and prevent unauthorised entry reducing safety risk to
members of the public.

Population

In total there are 31 zone substation buildings across the 25 zone substation sites that WEL operates. These were built to meet
specific site and regulatory requirements at the time of construction. As the construction of our substations occurred over
several decades they have differing designs.

Age Profile

The design working life of the substation buildings is 50 years. Figure 2.3.3.1 shows the age profile for substation buildings. The
average age for the buildings is 18 years.

Age Profile of Zone Substation Buildings
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Figure 2.3.3.1: Age Profile of Substation Buildings
Condition
Our substation buildings were assessed by registered quantity surveyors as part of a financial valuation process. The

assessment found that the majority of them are in good condition, as illustrated in Figure 2.3.3.2. When a substation is
substantially refurbished the buildings are usually reinforced or completely rebuilt.

Condition of Zone Substation Buildings

25
@ 20
£
o
S 15
m
k]
5 10
Qa
E
] 5 l

O []
0 1 2 3 4 5
Condition

Figure 2.3.3.2: Condition of Zone Substation Buildings
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All new WEL Zone Substation buildings will be designed and built to Building Importance Level 4 (IL4) standard. Seismic
strengthening of existing zone substation buildings where practical, and as per recommendation in the assessment undertaken,
shall be to IL4 and a minimum of 75% of New Building Standard (NBS). Where it is not practical to strengthen a building to the
required level then a cost-risk assessment will be carried out to determine the most practical level.

WEL commenced a programme of specialised seismic assessment in 2007. Four were recommended to have seismic upgrades
and planned as follows:

= Kent substation and Ruakura ripple plant are planned for FY22 and FY23 respectively.

= Weaver (11kV) and Glasgow substation are planned for strengthening starting from FY25 and FY28 respectively to coincide
with switchgear replacement

The overall results of the seismic assessment to date are shown in Figure 2.3.3.3.
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Figure 2.3.3.3: Distribution of Substation Building Seismic Conditions

The distribution network conveys electricity from zone substations to the LV network. The LV network supplies the majority of
our customers. The network includes overhead lines and underground cables. The total length is approximately 6,408km, of
which 51% is overhead line.

This section describes the following asset categories which are included within Distribution and LV Lines:

=  Poles;

= Crossarms; and

= Distribution and LV conductors
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2.41 Poles

Poles support the overhead lines. They play a key role in isolating conductors and preventing contact with people and property.

Population
We own approximately 36,520 poles. Figure 2.4.1.1 shows the distribution by construction material. The majority are concrete
poles, with a small number of softwood (1,665), hardwood (178) and steel poles (11) remaining.

Distribution of Pole Material in HV & LV Networks
35,000

30,000

25,000

20,000

15,000

10,000

Number of Poles

5,000

Concrete Hardwood Softwood Steel

0

Pole Material

Figure 2.4.1.1: Distribution of Pole Material in HV and LV Networks
Age Profile

Figure 2.4.1.2 shows the age profiles of our poles. Both concrete poles and wooden poles have an average age of 34 years.
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Figure 2.4.1.2: Age Profile of Poles

The life expectancy of concrete poles is 70 years and 45 years for wooden poles as illustrated in Table 2.4.1.3. The population of
wooden poles is older and therefore closer to end of life compared to the concrete ones.

Asset Life expectancy (Years)

Wooden Poles 45
Concrete Poles 70

Table 2.4.1.3 Life Expectancy of HV and LV Poles
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Condition
The distribution of pole condition is shown in Figure 2.4.1.4.
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Figure 2.4.1.4: Condition of Poles

The majority of concrete poles are in good condition as the average age is young compared to their life expectancy.

There are approximately 178 hardwood poles remaining on our network that range in condition from good (HI 0-4) to poor (HI
>7). WEL stopped installing hardwood poles on the network approximately 15 years ago and as such, it is expected that most
wooden (hardwood) poles will need to be replaced in the AMP period. All hardwood poles have been tested and monitored for
hidden rot at ground level and poles that were identified as needing replacement have been replaced with concrete ones. WEL
will continue to track the condition through pole scanning techniques and these results will drive the replacement strategy.

Figure 2.4.1.5 shows the AHI profile of our poles.
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Figure 2.4.1.5: Poles Health Index Profile

2.4.2 Crossarms

Crossarms are found at the top of our poles. The crossarm assembly includes the support structure and the insulators that
support and separate each of the three phase conductors. Until recently all of our crossarms were constructed from hardwood,
however we have changed our design standard for new crossarms on HV circuits to steel. WEL has also installed a small
number of virtual crossarms which are a type of insulator that attaches the line directly to the pole.

As the majority of the existing crossarms are wooden, which have half the life expectancy of the concrete poles, they generally
require replacement halfway through the life of the pole.
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Population
There are 70,670 crossarms installed on our network. The majority of crossarms are wooden as shown in Figure 2.4.2.1.
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Figure 2.4.2.1: Distribution of Crossarm Material

Age Profile

Figure 2.4.2.2 shows the age profile of wooden and metal crossarms. The average age of the fleet is 30 years.
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Figure 2.4.2.2: Age Profile of Crossarms

As shown in Table 2.4.2.3 the life expectancy of wooden crossarms is 35 years and metal crossarms is 70 years. Therefore,
many of the wooden crossarms already exceed their expected lives. Consequently there is a higher failure rate, especially of the
associated insulators. Chapter 8 details the maintenance strategies designed to address these issues.

Asset Life expectancy (Years)

Wooden Crossarms 35

Metal Crossarms 70

Table 2.4.2.3: Life Expectancy of Crossarms
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Condition
The condition distribution of our crossarms is shown in Figure 2.4.2.4.
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Figure 2.4.2.4: Condition of Distribution Crossarms

The AHI profile for our crossarms is shown in Figure 2.4.2.5. The graph indicates that a significant number are approaching the
stage where they will need to be replaced. The AHI and the factors used to assess an asset are explained in section 2.1.
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Figure 2.4.2.5: Crossarm Health Index Profile
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2.4.3 Distribution and Low Voltage Conductors

Distribution and Low Voltage (LV) lines transport electricity from zone substations to our customers on the LV network.
Population

We own 3,248km of overhead distribution and LV lines, of which 1,920km is 11kV distribution lines and 1,328km is LV. Figure
2.4.3.1 shows the distribution of overhead conductor types.
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Figure 2.4.3.1: Distribution and LV Conductor Types

Figure 2.4.3.2 shows the location of the distribution and LV lines is primarily in the rural areas. Urban areas are typically
reticulated with underground cables.
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Figure 2.4.3.2: Location of Distribution of LV Lines
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Age Profile

Figure 2.4.3.3 shows the age profile of all types of the distribution and LV conductors. The average age of our overhead
conductors is 34 years.
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Figure 2.4.3.3: Age Profile of HV and LV Conductor

The spike in installing new conductors corresponds to the rapid expansion of the network during the 1970s. The life expectancy
of conductors is 55 to 60 years depending on conductor type.

Condition
The condition distribution of overhead line conductors is shown in Figure 2.4.3.4.
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Figure 2.4.3.4: Condition of Distribution and LV Conductor

The condition is further supported by the AHI of our distribution conductors shown in Figure 2.4.3.5. Approximately 380km of
distribution overhead line conductors are becoming poor in condition. These are predominantly 16mm? copper conductors
which are being analysed for replacement through the CBRM model. Further conductor sampling and analysis is planned over
the next two years to gain a better understanding of the condition of these assets.
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Distribution & LV Crossarm Health Index Profile
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Figure 2.4.3.5: Distribution Conductor Health Index Profile

The majority of the conductors with an AHI of 7 or greater are the 16mm? copper type. This issue and remedial actions are
discussed further in Chapter 8.

This section describes our Distribution cables and LV cables. These account for 49% (3,160km) of our distribution network.

2.5.1 Distribution Cables

Distribution cables form part of the 11kV distribution network.

Population

We own 726km of 11kV underground cables. All of the 11kV cable installed prior to 1976 was PILC. Between 1976 and 1990 XLPE
cable was installed in the Hamilton CBD area with predominantly PILC installed in other areas. Since 1990 most cable installations
have been XLPE. Most of the 11kV underground network is now aluminium conductor (21%), the remainder is copper.

Age Profile

Figure 2.5.1.1 shows the age profile of the distribution cable. The average age of PILC cable is 39 years and the average age of
XLPE cable is 15 years.
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Figure 2.5.1.1: Age Profile of Distribution Cable
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The life expectancy of cables is shown in Table 2.5.1.2 below.

Asset Life expectancy (Years)
XLPE Cables 45
PILC Cables 70

Table 2.5.1.2: Life Expectancy of Distribution Cables

While some of the XLPE cables may be reaching the end of their design life expectancy, experience has shown that XLPE cables
can usually be safely operated for much longer than 45 years. The average of all cables is 34 years.

Condition

The condition of underground cable is difficult to assess. The main indication of underground cable health is the number of
faults that occur on it, however with new partial discharge (PD) technology available, WEL has started a program of cable
testing in order to better understand the condition of these assets. A key determining factor of cable health is the quality of its
installation. The cables are generally in good condition (Figure 2.5.1.3). The 11kV ring around the CBD was built around 1945
and still supplies customers with a high degree of serviceability. This is not shown in Figure 2.5.1.1 as the records regarding the
installation dates for the older cables are less reliable.
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Figure 2.5.1.3: Condition of Distribution Cables
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2.5.2 LV Cables

The LV cables convey electricity from distribution transformers to customers at a domestic voltage level.

Population

We have 2,434km of installed LV underground cable, of which 7km is PILC and the rest is XLPE. Figure 2.5.2.1 shows that the
majority of LV XLPE cable is in the Hamilton area. Figure 2.5.2.2 shows virtually all the LV PILC cable is in Hamilton, with a small
amount in Huntly.
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Figure 2.5.2.1: Location of LV XLPE Cable

This situation is similar for PILC Cable as shown in Figure 2.5.2.2.
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Figure 2.5.2.2: Location of LV PILC Cable
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Age Profile

Figure 2.5.2.3 shows the age profile of the underground LV cables in the network. The average age of PILC cable is 68 years,
because small amounts have been installed over the years, and the average age of XLPE cable is 21 years.
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Figure 2.5.2.3: Age Profile of LV Cable

PILC cables have a life expectancy of 70 years and XLPE cables have a design life expectancy of 45 years as shown in
Table 2.5.2.4. Some of the cables are reaching the end of their life expectancy. However, operational experience shows that
XLPE can be safely operated for much longer than 45 years.

_ e expeCtancy (YearS)

XLPE Cables 45
PILC Cables 70

Table 2.5.2.4: Life Expectancy of LV Cable

Condition

The condition of underground LV cables is difficult to access. However to date the number of failures experienced has been
small. The majority of faults have been caused by damage from external factors such as the works associated with the
installation of ultra-fast fibre around Hamilton.
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Figure 2.5.2.5: Condition of LV Cables
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There are two asset categories within the distribution substations and transformers asset class:
= Distribution switching stations; and

= Distribution transformers.

2.6.1 Distribution switching stations
Distribution switching stations provide the capability to switch between interconnected 11kV circuits providing security of supply
during fault conditions or planned maintenance.

Population
WEL operates 17 distribution (11kV) switching stations that were installed between 1967 and 2018.

Age profile

The age profile of switching stations is shown in Figure 2.6.1.1. The average age of switching stations is 21 years.
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Figure 2.6.1.1: Age Profile of Switching Stations
Condition

The condition profile of switching stations is shown in Figure 2.6.1.2.

Condition of Distribution Switching Stations
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Figure 2.6.1.2: Condition of Switching Stations
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The seismic ratings of most of the buildings have also been assessed. WEL commenced a programme of specialised seismic
assessment in 2007. The results of the seismic assessment to date are shown in Figure 2.6.1.3.
Seven sites were assessed to have seismic mitigation work planned.

= The Garden Place switching station will be bypassed and decommissioned in FY22. Anglesea switching station is located at
the ground floor of a multi-story complex, and WEL is coordinating with the building owner for any specific requirements as
part of the overall building strengthening work.

= Barton, Civic, Whitiora, Steele Park and MAF buildings are programmed to be strengthened between FY23-25.
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Figure 2.6.1.3: Seismic Condition of Switching Stations

All new WEL switching station buildings will be designed and built to IL4 standard. Seismic strengthening of existing switching
station buildings, where practical, shall be to IL3 and a minimum of 75% of NBS. Where it is not practical to strengthen a
building to the required level a cost-risk analysis will be carried out to determine the most practical outcome.

Distribution transformers

Distribution transformers step down electricity supply from the 11kV distribution voltage to LV. Transformers allow adjustments
so the supply voltage remains within statutory limits.

Distribution transformers are either mounted on poles or to the ground. As a result of the Christchurch earthquakes, industry
practice has changed and now requires large transformers to always be ground mounted.

Population
We own 4,190 pole mounted transformers and 2,045 ground mounted transformers.
Due to economies of scale we purchase transformers in a limited number of predefined sizes. The standard pole mounted

transformer sizes we utilise are 1, 30, 50 and 100kVA. Standard ground mounted transformer sizes are 100, 200, 300, 500, 750
and 1,000kVA.
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The population of transformers in each size is shown in Figure 2.6.2.1.
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Figure 2.6.2.1: Population of Distribution Transformers

Age Profile

Figure 2.6.2.2 shows the age profile of our distribution transformers. The average age is 20 years. The significant investment
made over the last 20 years was driven by an active replacement programme of older transformers in poor condition (often
pole mounted) and the growth in load necessitating capacity upgrades. Consequently, the overall population of distribution
transformers is young compared to other asset fleets. There are a small number of transformers that have exceeded their life
expectancy, but they are still operating effectively.
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Figure 2.6.2.2: Age Profile of Distribution Transformers
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Condition
Figure 2.6.2.3 shows the condition profile of our distribution transformers.
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Figure 2.6.2.3: Condition of Distribution Transformers

The AHI for distribution transformers is shown in Figure 2.6.2.4. The AHI and the factors used to assess an asset are explained
in Section 2.1.
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Figure 2.6.2.4: Distribution Transformers Health Index Profile

The condition profile and the health indices show that the fleet is in good health.

Four switch types exist within our network. These are

= Ring Main Units (RMUs);
= Circuit Breakers;
= Air Break Switches (includes the modern SF, and Vacuum types); and

= Reclosers and Sectionalisers.

Each switch type is discussed in the following sections.
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2.71 Ring Main Units (RMU)

RMUs are ground mounted switchgear that connects to 11kV cables. There are 1,125 RMUs in operation on the network ranging
from new to approximately 60 years old. Older RMUs are typically oil insulated with all new RMUs being SF, gas-insulated
switchgear. For sustainability reasons WEL has started using hybrid RMUs with vacuum bottles as the quenching medium. This
is expected to reduce the increasing amount of SF insulated equipment being installed in WELs network.

Population
The RMU are a mixture of oil-filled and gas filled types, as shown in Figure 2.7.1.1.
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Figure 2.7.1.1: RMU Types

Age Profile
The age profile of RMUs is shown in Figure 2.7.1.2. The average age is 17 years.
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Figure 2.7.1.2: Age Profile of RMUs

The life expectancy of RMUs is detailed in Table 2.7.1.3.

Asset Life expectancy (Years)
Qil-filled RMU 40
Gas Filled RMU 55

Table 2.7.1.3: Life Expectancy of RMUs
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Condition
The distribution of RMU conditions is shown in Figure 2.7.1.4.
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Figure 2.7.1.4: Condition of RMUs

A few oil-filled RMUs failed from an incorrect set up of the internal contacts. Consequently a targeted inspection programme
was carried out. Where appropriate the RMUs were replaced with consideration of the new vacuum type. As a result of this
programme the overall condition and health profile for RMUs is good. The AHI profile for RMUs is shown in Figure 2.7.1.5. The
AHI and the factors used to assess an asset are explained in Section 2.1.

RMU Health Index Profile
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Figure 2.7.1.5: RMU Health Index Profile

2.7.2 Distribution Circuit Breakers (CBs)

Distribution CBs are used to control and protect the distribution network. The CB is a switching device that can be either
operated manually or automatically. When operating automatically they interrupt the flow of electricity if the current exceeds
predetermined limits.
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Population

We have 440 distribution CBs on our network which range in age from new to over 45 years old. The CBs deployed are a mix of
technologies which include oil-filled, SF, and vacuum as shown in Figure 2.7.2.1. The oil-filled CBs are the oldest followed by SF,
and vacuum types.

Distribution CB Types
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Figure 2.7.2.1: Distribution CB Types

Age Profile
The age profile is shown in Figure 2.7.2.2. The average age of the fleet is 21 years.
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Figure 2.7.2.2: Age Profile of Distribution CBs

The life expectancy of CBs by type is shown in Table 2.7.2.3.

Asset Life expectancy (Years)

Oil 45
SF, 55
Vacuum 55

Table 2.7.2.3: Life Expectancy of Distribution CBs
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Condition
The condition of CBs is summarised in Figure 2.7.2.4.

Condition of Distribution Circuit Breakers
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Figure 2.7.2.4: Condition of CBs

Routine condition monitoring indicates there are no significant maintenance problems. Since the number of operations of the
circuit breakers is well below operational limits, life expectancy is likely to exceed the standard life for each type of CB. Vacuum
and SF, CBs are now used for all new installations, as they have low maintenance requirements.

2.7.3 Distribution Air Break Switches (ABS)

ABS are installed on the network and used for isolation and switching. ABS are categorised as load break or non-load break.
Operators are able to open a load break switch when current is flowing through it. A non-load break switch is designed to only
open when no current is flowing.

Population

We own 869 ABS. We can remotely operate 121 from our centralised control room. This has the dual advantage of reducing
customer outage impact (SAIDI) and improving safety. The location of our ABS is shown in Figure 2.7.3.1 below. Large
proportions are in the rural areas as remote control capability in rural areas provides greater benefit than in urban areas.
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Figure 2.7.3.1: Distribution of ABS
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Age Profile
The age profile of ABS is shown in Figure 2.7.3.2. The average age is 24 years.

Age Profile of ABS
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Figure 2.7.3.2: Age Profile of ABS
The life expectancy of ABS is 35 years. The replacement programme for our ABS is discussed further in Chapter 8.

Condition

The condition of ABS is generally good, as reflected in Figure 2.7.3.3. The AHI profile of ABS is shown in Figure 2.7.3.4 and
indicates a substantial number of ABS have a medium AHI value, which signifies an increasing rate of asset degradation over the
AMP period. The renewal strategy to address this is discussed in Chapter 8.

Condition of Distribution Air Break Switches
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Figure 2.7.3.3: Condition Profile of ABS
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Air Break Switch Health Index Profile
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Figure 2.7.3.4: ABS Health Index Profile
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The condition of the ABS fleet is good, but the health index shows about a third of the fleet is in fair condition. The reason for the
difference lies in the nature of the condition assessment and the extra factors included in the assessment of the health index.
The condition assessment is based on a visual inspection, so the information provided does not include weaknesses such as
impending insulator failure. The AHI accounts for the relatively old age of the fleet and environmental factors such as proximity to
waterways and the sea. The age in particular has a strong influence on the above AHI.

2.7.4 Distribution Reclosers and Sectionalisers

Sectionalisers are self-contained, circuit-opening devices used in conjunction with reclosers to automatically isolate faulted
sections of the network. Sectionalisers also allow operators to locate a fault more accurately and quickly, as well as minimising
the number of customers affected by any one fault.

A recloser is a circuit breaker equipped with a mechanism that can automatically close the breaker after it has been opened due
to a fault. Reclosers are used to detect and interrupt momentary faults and have the ability to automatically restore power to the
line subject to the fault.

Population

We own a total of 88 sectionalisers, which consists of 83 enclosed and 5 open. We also own 87 reclosers on our network as
shown in Figure 2.7.4.1.
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Figure 2.7.4.1: Distribution of Recloser and Sectionaliser Types
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Age Profile

Figure 2.7.4.2 shows age profile of the reclosers and sectionalisers. All sectionalisers have been replaced with a vacuum
enclosed type to address the reliability issues with dropout types that WEL had in the past. The age profile for enclosed
sectionaliser shows that these equipment were primarily installed in the last six years.
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Figure 2.7.4.2: Age Profile of Reclosers and Sectionalisers

The life expectancy of sectionalisers and reclosers is 40 years. The average age of the fleet is 6 years.

Condition

All reclosers and sectionalisers are generally in good condition. Ancillary devices such as communication systems, protection
and battery systems are maintained periodically. The condition profile is shown in Figure 2.7.4.3.

Condition of Reclosers & Sectionalisers
200

150

100

50

Number of Reclosers
and Sectionalisers

Condition

Figure 2.7.4.3: Condition of Reclosers and Sectionalisers
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Figure 2.7.4.4 shows the AHI of the sectionalisers and reclosers. The AHI is further explained in Section 2.1.

Reclosers & Sectionalisers Health Index Profile
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Figure 2.7.4.4: Reclosers and Sectionalisers Health Index Profile

Since a majority of the fleet is comparatively young the fleet is in good condition overall.

This section covers the electrical protection, load control equipment and other system fixed assets and is structured by asset class:

LV Pillars;

Protection Relays;

NMS;

Load Control Equipment; and

Meters

2.8.1 LV Pillars

The LV pillars provide termination points for LV cables, as well as fusing and isolation points.

Population

There are two types of LV pillars; distribution pillars and service pillars. Distribution pillars are the connection points for larger
LV supplies, and allow for easy backfeeding. They are usually located close to town centres. Service pillars are the point of
connection between the main LV feeder and a service main to the customer. There are 28,461 LV pillars on the network, which
is an increase of 1,044 in the last year due to network growth.
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Age Profile
The age profile of LV pillars is shown in Figure 2.8.1.1. The average age of LV pillars is 20 years.

Age Profile of LV Pillars
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Figure 2.8.1.1: Age Profile of LV Pillars

Condition

The condition of LV pillars is shown in Figure 2.8.1.2. They are in good condition and are patrolled regularly as if the lid is open
they can be a public health and safety risk. WEL has undertaken a targeted inspection on the entire LV pillars fleet in 2017 to
check that these pillars are adequately secured and remedial works are undertaken as required.
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Figure 2.8.1.2: Condition of LV Pillars
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2.8.2 Protection Relays

Electrical protection is the primary safety system within the electricity network. Protection relays are required to act quickly and
trip a CB within a few thousandths of a second.

Population

We own 678 relays in total, with a mixture of electromechanical and numeric protection relays, with electromechanical
representing the older relays. The distribution of relays is shown in Figure 2.8.2.1 below.
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Figure 2.8.2.1: Type of Protection Equipment

Age Profile
Figure 2.8.2.2 illustrates the age profile of the protection equipment.
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Figure 2.8.2.2: Age Profile of Protection Equipment

The average age of the protection relays on our network is 17 years. The life expectancy for all types of protection relays is 30 years.
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Condition

The condition of the newer relays is good, but the older relays need replacing. This is discussed further in Chapter 8. The
distribution of their condition is shown in Figure 2.8.2.3.
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Figure 2.8.2.3: Condition of Protection Relays

In managing numerical relays the configuration data is critical to the correct operation of the relays in the field. In order to ensure
the integrity of this data WEL uses a protection database.

2.8.3 SCADA and Communications

SCADA and communications are the foundation of the network automation and monitoring that is controlled by the Network
Management System (NMS). Section 7.2.1 provides details on our NMS. The primary component of this supporting infrastructure
are the RTUs.

Population

We own 502 RTUs, which is an increase of 36 over the last year. The older fleet are progressively being upgraded or replaced to
provide improved functionality and communications capability. Figure 2.8.3.1 shows the location of our RTUs.
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Figure 2.8.3.1: Location of Remote Terminal Units
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Age Profile

The life expectancy of the supporting infrastructure, including the RTUSs, is 15 years. The average age is 8 years. The age profile
of NMS related equipment (RTUs) is shown in Figure 2.8.3.2.

Age Profile of RTUs
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Figure 2.8.3.2: Age Profile of NMS Infrastructure
Condition

The condition of the control room NMS equipment is good with all computer hardware replaced in 2020. The software upgrade
was completed in the same year.

The condition of NMS RTUs is shown in Figure 2.8.3.3 below.
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Figure 2.8.3.3: Condition of NMS RTUs

2.8.4 Load Control Equipment

Load control is an important part of managing peak loads on the network. It is initiated from the NMS which provides control
signals to the ripple injection plants which in turn signal the ripple relays located at each customer’s site. Load control equipment
consists of the ripple injection plants and ripple relays.

The load management system within the NMS provides centralised intelligence to monitor network peak demand, forecast
expected demand and control interruptible load within service levels to ensure demand does not exceed targets. Furthermore
load management functionality is used to manage the total Regional Coincident Peak Demand (RCPD). Other controls provided
by the load management system include street lighting and meter tariff rate control.

Our smart meter system has the ability to send signals to meters via mesh radio to perform load control functions in a similar way
as ripple. This has been tested as a proof of concept and has been utilised in some instances as a backup for streetlight control.
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Population
We own four 33KV static ripple injection sets and two 11kV static sets which operate at 283Hz.

Load Control Equipment is generally located at GXPs and where other signal propagation issues exist. Specifically the 33kV
injection plants are located at the Hamilton GXP, Te Kowhai GXP and Weavers substation for the Northern area. The 11kV static
sets are located at Pukete and Hamilton 11kV zone substations.

Ripple receivers consist of a mixture of discrete ripple relays and smart meters with the same ripple functionality in built.

Age Profile

The life expectancy of a load control plant is 20 years. The age profile of our load control equipment is shown in Figure 2.8.4.1.
The average age of our load control equipment is 21 years.
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Figure 2.8.4.1: Age Profile of Load Controllers
Condition

The load control plants are within their life expectancy and are generally in good condition.
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Figure 2.8.4.2: Condition of Load Controllers
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2.8.5 Meters

WEL has a range of meters from 33kV meters down to LV smart meters. Further information about the Smart Meter System is
contained within Section 7.

Population

The subtransmission and distribution meters are used for revenue protection, load control, operation, fault management and
network protection. WEL has approximately 68,000 LV smart meters installed. The vast majority of these meters are installed
as check meters in series with revenue meters. WEL has also installed a small number of data loggers at locations of special
interest, which can be relocated as required for investigative work. All smart meters can also act as data loggers returning data
quality information.

Age Profile

The average age of the subtransmission and distribution meters is 7 years. The low voltage smart meters are installed as
compliant meters under the Electricity Industry Participation Code 2010 (Code), requiring strict auditing of procedures and a
controlled maintenance and inspection management over their total life span of 15 years. The number of smart meters installed
over recent years is shown in Figure 2.8.5.1.
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Figure 2.8.5.1: Smart Meter Age Profile

Condition

The condition of all these assets is good; all low voltage meters are maintained under the Electricity Industry Participation Code
and the subtransmission meters are housed indoors.
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Figure 2.8.5.2: Condition of Smart Meters
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This section describes the asset classes that are not directly part of the normal operation of the network.

2.9.1 Backup Generators

We have two emergency generators, one in the new Disaster Recovery Centre (DRC) and one for the corporate office and depot.
The new 150kVA generator at the depot is in excellent condition and is only a year old. The BESS also provides black start
capability and back-up power for short durations.

2.9.2 Emergency Critical Spares

We hold the following critical spares reserved for emergency conditions:

= 4km of overhead 33KV line;

= Substation battery bank;

= Protection relays;

= Substation communication equipment;

= Five zone transformers, 2x 10MVA,2x 15MVA and 1x 23MVA transformers;
= One 33kV circuit breaker;

= 33kVand 11kV sectionalisers and reclosers; and

= 33kV and 11kV air break switches.

RMUs are always in stock so not included in the critical spares list explicitly. The zone transformers will be distributed
geographically across the network and on opposite sides of the Waikato River should bridges be destroyed in a disaster.

2.9.3 Head Office and Depot Buildings

We own our Head Office building and the depot for our field staff. These buildings are 12 and 13 years old respectively. Our
Head Office has a four star energy efficiency rating. Both buildings are in very good condition.

2.9.4 Computer Hardware, Software and Data

The core software packages within WEL are Network Management System (NMS), Geographic Information System (GIS),
Enterprise Resource Planning (ERP), Network Billing System, Electronic Content Management and Mobility Systems. These are
further discussed in Chapter 7 — Non-network Solutions and Support Systems.

2.9.5 Other Operational Assets

We have a number of miscellaneous assets including safety equipment, test equipment and vehicles. The safety and test
equipment is replaced as needed.

68  WEL Networks | 2021 Asset Management Plan wel.co.nz


http://wel.co.nz

ASSET OVERVIEW

The WEL-owned assets located at GXPs are covered in the above sections. However, for clarity they are summarised below.
They generally include switchgear, metering and load control equipment.

Hamilton GXP

Hamilton GXP has the following assets:

= Communications equipment;

= Ripple Plant (load control equipment);
= Metering equipment;

= RTUs; and

= Protection relays.

Te Kowhai GXP

Te Kowhai GXP has the following assets:
=  Communications equipment;

= Ripple Plant (load control equipment);
= Metering equipment;

= RTUs; and

= Protection relays.

Huntly GXP
Huntly GXP has the following assets:

=  Communications equipment;
= Metering equipment;

= RTUs;

= Protection relays; and

= 33kV Switchgear.
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This chapter describes our approach to asset management. Asset management is
the core of what we do and as such our approach is fundamental to achieving the
service level outcomes sought by our customers and stakeholders.

In this section we describe our understanding of our stakeholders and our sustainability management requirements. Our primary
stakeholders are:

= Customers

= Community

= Regulators

= Transpower (including in their role as System Operator)
= Electricity retailers

= Service providers

= Staff

= Board of Directors

=  WEL Energy Trust

Stakeholder requirements are incorporated into our asset management practices through the metrics we use to measure our
performance and in our network design and security standards. The metrics used to measure our performance against these
requirements are described in Chapter 5 and our security standards are discussed in Chapter 6.

Our Customers

We identify our customers’ needs through surveys, feedback and direct interaction. While there is diversity in the level of service
sought by the different groups, all customers are concerned with four key service areas; public safety, quality of supply, price

of the service they receive, and the level of customer service we provide. Their interests are accommodated within our asset
management practices through delivering acceptable asset management, technical and performance standards.

As a part of our new connections process we conduct surveys (questionnaire by phone) on all Customer Initiated Works
completed each month through an external service provider which then generates a quarterly report for analysis and action.
The survey covers:

= Value

= Communication
= Efficiency

= Qutcome

= Performance

Through our Operational Excellence programme of work, WEL is targeting a lift in overall performance and efficiency satisfaction
ratings through addressing any shortcomings in delivery. The introduction of the Small Works Delivery (discussed further in
Section 4.2.1) is one initiative to drive this satisfaction lift and is continually monitored for delivery and customer satisfaction. The
delivery of the Works Management end-to-end process (see section 3.4.3) is another example of how Operational Excellence
will enhance performance, delivery and ultimately customer satisfaction.

72  WEL Networks | 2021 Asset Management Plan wel.co.nz


http://wel.co.nz

APPROACH TO ASSET MANAGEMENT

Retailers

There are 22 retailer brands under 17 parent companies which sell electricity and ancillary services to our customers. In most
situations, retailers are responsible for collecting revenue on our behalf and maintaining the direct contractual relationship
with customers.

We maintain frequent communication with retailers through our operational, billing and payment interactions and consultations.
We understand retailers’ requirements of us as an electricity distributor. These requirements include: the delivery of effective
business to business services; use of transparent, simple and appropriate network price structures and fair contractual
arrangements. Retailers are viewed as customers in their own right in addition to their role as representatives of our customers.

Community

We have a responsibility to the wider community in which we operate. Our owner is a community trust and as such the wider
community needs are an important focus for us. We have developed our understanding of the community’s needs through a
number of channels including the Trust. These needs include the delivery of an essential service, public safety and the impact
our assets have on the environment. These needs are paramount to us and are accommodated in our asset management
practices. Our objectives and approach to public safety and environmental issues are described in Chapter 6.

Our assets form part of the landscape in which our communities live and work. Accordingly public safety is a key concern and
consideration in our asset management planning, equipment design and network operations. These requirements are reflected

in our safety objectives and performance measures and implementation of a certified Public Safety Management System (PSMS).
WEL contributes to the community’s prosperity on many levels but primarily through the safe and efficient delivery of our services.

Regulators’ Requirements

As an electricity distribution business our operations are subject to regulations established under various Acts including the
Commerce Act and the Electricity Industry Act. The regulations are primarily administered by the Commerce Commission and
the Electricity Authority. The Commerce Commission is our economic regulator. It regulates price-quality requirements and
public disclosure of important information (Information Disclosure) that applies to WEL. The Electricity Authority is responsible for
establishing and regulating an efficient electricity market and other related aspects of an electricity distribution business, such as
pricing structure, interactions with the System Operator and commercial agreements with retailers that also apply to WEL.

Compliance with regulation is a key requirement of the regulatory bodies and is consequently a key focus for us. The publication
of this AMP is an example of a regulatory requirement being met. Our regulators require our compliance, constructive input and
collaboration to assist them in fulfilling their duties.

Transpower (including in their role as System Operator)

We receive our electricity supply via transmission lines owned and operated by Transpower, the New Zealand transmission
company. Transpower also holds the role of System Operator (SO) that is primarily responsible for maintaining the integrity of the
electricity system including the coordination of electricity generation. Transpower and WEL consult extensively with each other
regarding our respective asset management plans, commercial relationship and other industry issues. We have established
systems and protocols with the SO for immediate communications regarding operational matters should circumstances require it.

In their role as SO they require that we maintain instantaneous communications and are able to respond to their instructions.
They, in turn, must take into account our requirements.

We maintain communications through our regular planning discussions and through our Network Operation Control Centre.
Electricity Industry Participation Code requirements are met through our established procedures and practices, and monitored
through our risk and compliance framework.

Service Providers

We rely on service providers to carry out a number of functions. These include providing critical components of equipment
and services. The requirements of service providers vary depending on the nature of the services they are required to deliver.
However, to be effective they require appropriate payment for services and good working relationships. Accordingly we put
significant effort into ensuring sustainable working relationships are fostered with all service providers.
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People

Our people are the driving force behind our business. We have a workforce from diverse backgrounds who contribute to the
success of the business by bringing diversity of thought and experience. Our people value job satisfaction, a safe, enjoyable and
inclusive working environment and to be fairly remunerated for the work they perform. We strive to be a good employer and have
incorporated health, safety and wellbeing, and diversity and inclusivity policies and initiatives, performance reviews and forward
work planning so staff can maintain a positive work/life balance. These interests are identified though staff forums, surveys,
performance reviews and other direct engagement.

They enable us to deliver on customer and stakeholder expectations. As such, staff safety and wellbeing is critical to our success.

WEL's Board of Directors

The Board of Directors are the shareholder’s representatives in setting direction for the business. They are concerned, amongst
other things, with:

= Providing a safe environment for staff, service providers and the public
= Enterprise value and the long-term sustainability of the business

= Ensuring a good reputation with the community

= Customer engagement

= The long-term management of our assets

= Managing business risk

= Seeking opportunities for growth

= Efficient operation

= Developing organisational capability

= Ensuring we are positioned to embrace and benefit from the evolving energy environment
= Sustainable community

= Diversity and inclusion

Their interests are identified and incorporated into asset management practices through our governance processes.

The WEL Energy Trust

The WEL Energy Trust manage the shareholding of WEL Networks on behalf of the local community. The core purpose of
the trust is to maximise the benefit to the community by the long term growth and sustainability of WEL Networks. The trust
distribute the dividends from WEL Networks to the community through initiative support and grants.

3.1.1 Sustainability

The management and Board of WEL Networks are committed to running the business in a way that is sustainable and
embraces the principles of corporate social responsibility. We have chosen to align our activity to four of the United Nations’
(UN) Sustainability Development Goals (SDGs) where we can make the most impact and generate the most synergy with our
strategic direction. In this way we believe we will add the most value and have the largest impact on business performance.

The following sustainable activity areas support our Company values and are directly related to the activities encompassed in
our strategic plan.
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Area UN Sustainable Development Goal - SDG

Employee Relations, Welfare, Diversity and Inclusion Aligned to Good Health and Wellbeing
(SDG 3)

To promote a positive workplace for WEL staff through a commitment to best practice employment processes
= Implementation of a diverse workforce and inclusive work environment

= Monitor and deliver gender equality across the business

= Deliver ongoing wellbeing initiatives for staff and implement an overarching wellbeing framework

Sustainable Community Aligned to Affordable and Clean Energy
(SDG 7)

Invest in the future of the local community and address energy hardship through the provision of an affordable, reliable and
safe supply of electricity
= Operate a retail platform to provide cheaper retail electricity to the wider Waikato community

= Reduce the risk of harm in the community through the ongoing effective implementation of a public safety management
system across the network assets

= Support the expansion of EV charging infrastructure throughout the network to encourage the uptake of electric vehicles

Resilient Infrastructure Aligned to Industry Innovation and Infrastructure gwm

(SDG 9) AND INFRASTRUCTURE
Build resilient infrastructure and promote sustainable and innovative development of network assets

= Monitor and reduce SAIDI (customer outage times) through a resilient network

= Develop nano-grid technical infrastructure to better understand how to optimise sources of generation attached to the network
= Install solar panels and a grid battery at the WEL depot in support of the nano-grid

= Investigate options for grid scale renewable energy generation

Greenhouse Gas Emissions Aligned to Climate Action

CLIMATE
(SDG 13) 13 &enox

)

WEL will undertake an assessment of its greenhouse gas (GHG) emissions with a view to reducing the relative impact of its
emissions over time. All measurements will be validated by Toitd Envirocare.

= Measure GHG emissions and verify using Toitd carbon reduce certification

= Convert the WEL pool vehicle fleet to electric vehicles (EV) or hybrid

= Operate and evaluate the fully electric powered EV elevated work platform truck and the hybrid technology battery powered
hydraulics/diesel truck
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3.1.2 Diversity and Inclusivity

Diversity and inclusivity are essential components of being a successful business. We value the diversity of thought and
experience that comes from people of different backgrounds. Our Diversity and Inclusivity Policy speaks of our commitment to
fostering a workplace in which everyone is treated fairly and is provided the opportunity to reach their full potential. In achieving
this we believe will be a stronger, more creative and more resilient organisation.

3.1.3 Balancing Stakeholder Requirements

With a wide range of stakeholders, striking the appropriate balance between their requirements is necessary where the
outcomes sought are mutually exclusive. In a majority of cases our stakeholder requirements align and can therefore be met
without conflicting outcomes. However, when they don’t align we always prioritise safety requirements ahead of all other needs,
followed by other legal and regulatory requirements. Any remaining unserved stakeholder requirements are prioritised on a case
by case basis depending on the particular circumstances.

Effective asset management is critical to achieving our objectives. We have developed an asset management framework that
links our corporate objectives and day-to-day activities (Figure 3.2.1). It comprises the following:

Asset Management Policy: aligns our asset management approach with our corporate objectives (Vision, Values and Strategic
Plan). Our asset management objectives reflect these by focusing on risk management and the skills and competencies of our
workforce;

Asset Management Strategy: translates the Asset Management Policy into drivers and high level objectives. The strategies
employed currently sit within our network development, renewal and maintenance and non-network development plans;

AMP: (this document) reflects our asset lifecycle model, aligns our high level objectives to relevant processes and activities,
and details our 10 year investment plans; and

Annual Work Plan: applies our strategies to individual assets and sets out intervention plans. Our work plans consider each
element of the asset lifecycle.

Together these components align with the performance objectives established for the network.

In April 2019 WEL Networks commenced a two year programme of work called Operational Excellence. This will support

an asset management system which is aligned with the recognised ISO Standard, ISO 55001:2014 Asset Management —
Management Systems - Requirements. This includes the development of a Strategic Asset Management Plan (SAMP) to the
guidance specified in ISO 55002:2018 Annex C — Strategic Asset Management Plan.

The SAMP sits beneath the Asset Management Policy and translates the goals of the WEL Networks Strategic Plan into asset
management objectives. It also sets out the top-level strategic plans for how these objectives will be achieved, covering both
plans for the assets and how asset management is delivered. Following the implementation of the Operational Excellence
programme of work, the Asset Management Framework will change to include the SAMP as discussed above.

Further information on our journey to Operational Excellence and ISO 55001 alignment is described in section 3.4.3 and 4.1
of this document.
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The current asset management framework is depicted below.

Purpose, Vision and Values

Line of
Strategic Plan: sight

Ll Corporate objectives,
initiatives and targets

Stakeholder

Expectations
Network Non-network RENEEL

Development Investment Maintenance

Continuous
Improvement

Enablers

Health and Information
Safety Systems

Capability Corporate

Figure 3.3.1: Asset Management Framework

3.2.1 Asset Management Policy

The WEL Asset Management Policy is central to the operations and management of WEL's distribution network and its business.
The key policy principles are:

= Provide an enduring and reliable distribution network, targeting best practice levels of resiliency and safety and the efficient
long-term utilisation of assets

= Development of the network structure to meet current and future customer performance

= Create an annual Asset Management Plan outlining the nature and characteristics of our assets and investment requirements
and to provide an overview of our asset management planning, systems, procedures, and practices

= Make asset management decisions based on complete, accurate and timely information through the delivery and capture of
quality asset data

= The network model will allow for the generation of sufficient asset based revenue to support the long-term operation of
the business
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The overall objective is that WEL network assets should be planned, designed, constructed, operated, maintained, renewed,
and disposed of in an efficient manner including the following parameters:

= Minimise hazards and risks for people, plant and environment, striving to be “Best in Safety” through embedded safety
culture and application of safety in design principles

= Comply with industry, regulatory and statutory requirements

= Adopt methodologies to achieve the optimal balance of longevity, utilisation and cost across the asset base. Support
regional economic growth while still maintaining WEL security standards

= Base asset management decisions on the full evaluation of all alternatives taking into safety, reliability, environmental,
sustainability, social whole of life cycle costs and economic benefits and risks.

3.2.2 Asset Management Strategy

The Asset Management Strategy links our policy objectives to three distinct components:

1. Network Development

We invest to meet the capacity required to supply localised areas of growth in consideration of network security against the
established security criteria. To achieve our customers’ requirements in a cost effective manner, we will seek projects with
high cost benefit ratios.

2. Non-network Investments

We invest in non-network assets to increase operational flexibility and to improve the information that supports our asset
management decision making. We are investigating new non-network solutions such as solar generation and battery
installation. We have already gained substantial expertise on tools and data analytics using smart meter data. We continue
to develop new systems from smart meter data to improve services to our customers.

3. Maintenance and Renewal

Our strategic approach to maintenance and asset renewal is to maintain a consistent and sustainable level of risk over the
long-term. The principal methodology employed for this is CBRM. Outcomes from asset and network reliability analysis are
utilised and overlay onto CBRM to assist in the prioritisation of the renewal plan. This strategic approach and the resultant
renewal and maintenance expenditure over the AMP period are discussed further in Chapter 8.

Document Control and Review

WEL uses Promapp for the control and review of its asset management process. Promapp is process management software
that allows us to clearly define our processes and set review periods. Each process describes the actions that are required and
links to all controlled documents. Each process is assigned an owner and it is the owner’s responsibility to ensure that a review
of the process and supporting documentation is undertaken within the interval set. We also undertake internal and external
audits (including certification to ISO 9001:2015 Quality Management Systems - Requirements) of our asset management
strategies and policy which ensures their alignment and accuracy.

Annual Works Plan

WEL Networks is currently 12 months into an improvement initiative to enhance our ability to deliver safe, effective and efficient
maintenance and capital works across our network. As part of this ongoing improvement we have set a benchmark of aligning
ourselves with selected leading practice asset management guidelines set out in ISO 55000:2014. We recently undertook a
maturity assessment of our asset management function utilising the ISO 55000 framework as a benchmark and found several
improvement areas to enhance the forward planning and delivery of our work. The improvement program is focused on the
enabling functions of managing assets that not only deliver a safe and reliable service but also use key metrics to improve.
The key areas of improvement include:

= SAP functional location reporting
=  Work Management

= Performance Reporting

= Maintenance Strategy

= Asset Planning
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The integration of outcomes across these improvement components are implemented through our annual works planning
process. Annual works planning is integral to meeting the needs of our stakeholders. The focus of annual works planning is to
safely and efficiently deliver both planned and unplanned works. It also includes operational services required to meet customer
requirements. It involves three key steps:

1. Integration and optimisation of network development, renewal, and maintenance works.
2. Works and resource scheduling and programme management.

3. Management of delivery through WEL Services and external contractors.

The governance arrangements for works planning are discussed further in Chapter 4, and the associated performance metrics
and targets are described in Chapter 5.

The Annual Works Plan is the delivery of approved work extracted from the Asset Management Plan and intended to be
completed within the regulatory period. There are three drivers of work: network development to meet both localised and overall
load growth, renewal of assets deteriorated to the point they will soon become not fit for purpose, and support of customer
works such as new connections.

Works Plan
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Development

; Projects
Projects

Designed,
Planned, WEL Services
Costed &

Scheduled Resource
Allocation

Asset Asset
Management RENENEL
Plan Projects
Third Party
Contractors

Projects
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Initiated Work basis

|

|

|

1

|

|

|
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|

1
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Figure 3.2.2.1: Works Plan

As set out in the AMP, WEL has a reasonable understanding of the volumes of anticipated future work in each category and
makes provision for the resources and infrastructure necessary to deliver this work in accordance with agreed schedules. Short
term fluctuations in the rate of work are managed with the use of external contractors. WEL utilises its history of project costs
and performance to inform its capacity planning for future workloads.

The specification of each job complies with WEL engineering standards so that the network is developed and renewed to be
safe, reliable and resilient in the future. Meeting these standards relies on consistent processes for defining projects, developing
their scope of works and committing to detailed plans. These ensure that the works delivery in the field is safe, minimises the
negative impact on network customers, and is delivered on time and on budget.

The Annual Works Plan allows WEL to balance resources and investment to meet the demand for work in the different job
categories on a risk-prioritised basis, utilising the technical labour available both internally and through external labour contracts.
Allowing sufficient lead time before each job commences enables planning and resource scheduling to ensure quality work is
coordinated and undertaken safely. WEL recently updated our work planning processes and augmented our SAP capabilities to
improve coordination of network projects.

As part of its asset management approach, WEL practices continual improvement whereby jobs are reviewed both when
in progress and on completion. Assets delivered by the projects are registered in information systems so that they can be
maintained in the future.
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This section describes our approach to risk management. Risk management is a fundamental asset management discipline
that supports the management of our assets. It requires that robust processes are in place for assessing and managing asset-
related risk. It is a key principle in support of our ultimate aim of keeping people safe.

3.3.1 Risk Management Policy

Our Risk Management Policy identifies risk management as a key requirement when managing both day-to-day operations and
longer-term network planning and design. It ensures that risk management is an integral part of our management and operating
processes. It seeks to improve decision making, so that the business can maximise improvement opportunities while effectively
managing risk.

We have developed and maintain a ‘risk aware’ culture across the business, where staff are empowered and enabled to identify
and evaluate relevant risks. We have in place processes to evaluate, prioritise and mitigate these identified risks. Other than
safety related decisions, we seek to balance the costs of mitigation and treatment with the residual risk.

Risk Accountabilities

Ultimate responsibility for risk management resides with the Board of Directors. The Board of Directors have issued a Risk
Appetite statement and Risk Tolerance statement. The Board of Directors have delegated management of this responsibility to
the Audit and Risk sub-committee. The sub-committee meets at least four times per year to review risk, audit and assurance
activity. The full Board is updated about critical risks on a monthly basis by the Chief Executive as part of the regular
management reporting functions.

The Risk and Internal Audit Manager provides management oversight of our risk management and audit processes. This
includes reviewing all new risks entered in the risk database to validate the data, determine the classification of the risks and
approve the treatments.

Each staff member is supported by the Risk and Internal Audit Manager to ensure they understand the risk management
process and how it applies to them. This includes being actively engaged in the identification of new risks and ensuring these
are captured and appropriately escalated for evaluation.

3.3.2 Risk Management Framework

Our Risk Management Framework is aligned to the AS/NZS ISO 31000:2018 Risk Management Standard. It consists of five
process steps for systematically managing risk, as illustrated in Figure 3.3.2.1 below.

Risk Assessment

Consultation & Review

|
|
1
1
|
|
Communication & I Monitoring
1
1
|
|
|
1
1

Figure 3.3.2.1: Risk Management Framework
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The following describes our approach to each process step in the framework.

Establish the Context

The risk context is established from many factors including; accessibility by the public, location in the community e.g. rural or
urban, asset age and condition, inspection programmes and data quality.

Risk Identification

Our asset management risks are identified through several mechanisms including the hazard identification process and asset
inspection and condition monitoring programs, regular risk meetings, audit results or event analysis. Any new risk will then be
assessed and ratified by the Asset Management team.

Managers from our Asset Management team meet on a regular basis to review a selection of risks. This provides a formal
mechanism for risk assessment, risk monitoring and the identification of new or emerging risks.

Risk Analysis

When a potential new risk is raised a process of analysis is completed to understand the nature and extent of the risk. This
includes discussion with relevant staff.

Risk Evaluation

Each risk is evaluated against established criteria to determine the degree of acceptability. At times risks may be accepted by
the business. Where this occurs, decisions and reasoning will be documented.

Risk Treatments

Options to mitigate risks are identified. The costs (both initial and on-going) of the proposed treatment options are estimated.
WEL notes that under the Health and Safety at Work Act 2015 cost is not considered to be a reason to not proceed with any

particular treatment, but practicability is. The treated risk is then evaluated against the ‘inherent’ risk to provide a residual risk
classification. The ‘gap’ indicates the effectiveness of the treatment option.

Once agreed, treatment actions are included in business plans and budgets where necessary, priorities are set and timeframes
for actions are agreed with the risk owner and relevant managers.

Monitoring and Review

An active programme of risk monitoring and review is in place. Our internal audit programme also assesses key risks and the
effectiveness of controls. The results of these audits are reported to the Audit and Risk Committee (ARC) with improvement
opportunities discussed and additional actions approved. The internal audit programme utilises both our internal auditors and
independent third party auditors to conduct a range of internal audits to verify performance.

Risk Management Database

To support our risk management framework, we use the Quantate Risk Management application. This software-based process
supports AS/NZS ISO 31000:2018. It helps to ensure we have a structured approach to the risk management processes, and
has assisted with the efficient administration of risk management reporting.

Risk Classification

Figure 3.3.2.2 below illustrates our risk management classifications. Risk classification bands (indicated by different colours)
have been set to reflect our tolerance for risk. These settings were determined by establishing the potential impact and degree
of acceptability.
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Figure 3.3.2.2: Risk Classification
There are two aspects to the classification of risk: likelihood and consequence.

Likelihood is determined from:
= Historical data — from our company and other similar companies

= Empirical data — externally sourced data e.g. equipment manufacturer information

Consequences are considered and rolled up into three broad categories of:

= Health and safety - the risk of a health and safety impact e.g. is there a risk of single or multiple fatalities, serious harm or
minor injury.

= Financial impact - includes the service, environment and reliability factors estimated as cost impacts
from $0 to > $100,000,000.

= Reputation - this looks at the impacts on various groups of internal and external stakeholders including our customer and
community and is categorised in five bands from 1 (very serious impact) to 5 (very minor impact).

Each combination of consequence and likelihood has been given a value according to the potential impact on the business.

The classification of risks, shown by the colour bands in Figure 3.3.2 above, and description are:

= Class 4 (Extreme) risks are considered intolerable. Risk reduction actions must be applied to reduce the likelihood or
consequences of the risk.

= Class 3 (High) risks are unacceptable without further controls unless the cost or practicability of such controls outweighs
the benefits.

= Class 2 (Medium) risks are tolerable but undesirable. Higher consequences (those further over to the right hand side of the chart)
are less desirable. Low cost mitigation may be justified unless the cost or practicability of such controls outweighs the benefits.

= Class 1 (Low) risks are acceptable.
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3.3.3 Identified Top 10 Risks

We have identified the following asset risks as being the top 10 inherent.

Major storm or natural disaster

Sub-optimal investment in assets due to
changing patterns in consumer energy
efficiency practices and the impacts of
emerging technologies

Asset class failure prior to scheduled
replacement e.g. S&C link failure

Staff or contractors injured while working
on the network

Harm to member of the public through
equipment failure

Harm to member of the public through
deliberate contact with the network

Harm to staff or member of the public
through defective work

Inherent
Classification

Residual
Classification

Key Mitigations

Contingency planning Network design

Strategic Asset Management approach
Project Prioritisation Tool

Asset Management
condition-based assessment

Training and Competency
Processes and Standards

Asset Management
Maintenance Works

Asset Security
Maintenance Works

Public Safety Management System

Training and Competency

Processes and Standards

Harm to staff or member of the public due
to inadequate earthing

Maintenance Design and Construction
Standards

Harm through failure of safety equipment Test and Inspection

Purchasing Standards
Harm and/or reliability impact from

inaccuracy or failure of critical production
network systems

Commissioning Process
As built Process

Routine equipment testing and
calibrations

Table 3.3.3.1: Top 10 Inherent Risks

3.3.4 Managing Asset-related Safety Risk

Safety management is a critical component of the overall risk management framework and due to the inherent nature of our
electricity network, many network risks have a significant safety consequence weighting. Minimising both the likelihood of
safety events occurring, and the ability to minimise the consequences when events do occur are therefore of paramount
importance to us.

Our Public Safety Management System reflects our approach to managing asset based safety risk. The key principle in
managing asset and infrastructure risk is to reduce the residual risk to being as low as reasonably practicable as outlined in
NZS 7901:2014 Safety Management Systems for Public Safety.
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Asset Failure Risk Management

Safety risk due to asset failure is a key concern for WEL. The Asset Management team is responsible for managing risk
associated with our assets, the delivery of our works programmes and the operation of the assets. WEL Services and our
contractors also have a responsibility for managing any operational or delivery risks.

WEL has employed the technique of exposure rate analysis to assess the likelihood (frequency) of asset failure and related
impacts. Risk assessments have been conducted for the various classes of network assets. This approach is inherently built into
our Condition Based Risk Management (CBRM) asset management tool, discussed further in Chapter 8.

3.3.5 Resilience and High Impact Low Probability (HILP) Events

Although natural disasters and emergency situations are unlikely, they would have a significant impact on our assets and
operations. Reflecting this, our planning in this area is extensive and includes the following aspects: while natural events can
have a significant impact on the network, we actively identify areas and sections of the network that may be subject to HILP
events and have response plans in place. In line with good industry practice WEL operates an N-1 design philosophy on its
major plant and in particular its sub transmission network. All substations and major network building have been assessed for
seismic strength and those that failed to reach required standards have been strengthened to Importance Level (IL) 4 or IL3
depending on risk and importance. All new buildings are designed to meet IL4.

Lifeline Utility

As a critical infrastructure provider within New Zealand, WEL is a Lifelines Utility and has a significant Civil Defence Emergency
Management (CDEM) role to play. Section 60 of the CDEM Act 2002 requires WEL to:

= Function at the fullest possible extent during and after an emergency;
= Have plans for such functioning;
= Participate in CDEM planning at national and regional levels; and

= Provide technical advice on CDEM issues where required.

We are a participating member of Waikato Lifelines Utility Group (WLUG) which has overall goals to:

= Assist members to meet their obligations under the CDEM Act;

= Coordinate and work to progress the completion of projects which benefit lifeline organisations in their region;
= Strive to ensure that member organisations get value for money through their participation; and

= Endeavour to meet ever increasing customer expectations that Lifeline Ultilities will deliver secure services.

Lifeline utilities are responsible for strengthening relationships within and across sectors, and individually committing to actions
that ensure continuity of operation and delivery of service. Through our membership in WLUG, we have access to regional and
national studies carried out on natural, technological and biological hazards. From these we have identified the top hazards and
developed a comprehensive vulnerability assessment which identifies the risks in terms of importance, vulnerability, resilience,
and impact of each major asset on the network. WEL Networks recently sponsored a study on effects of a possible Tsunami on
the West Coast of the North Island and participated in the National Civil Defence Exercise Tangaroa.

Major Event Procedures

A major event procedure has been established and is applied when events e.g. weather, flood or earthquake have a major impact
on our ability to supply electricity across our network, or when a Civil Defence Emergency is declared. The procedure is designed
to prepare resource levels beyond those normally available or on call. The procedure requires the following actions to be taken:

= Prepare for impending weather that has been forecast. Teams are required to make preparations and resources are put on
stand-by;

= Manage increased or increasing numbers of faults due to weather conditions. Resources are increased accordingly;
= Liaise with Civil Defence in the event of a Civil Defence Emergency being declared; and

= Respond to Civil Defence requirements to prioritise the restoration of supply to critical sites.
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WEL Networks has adopted the CIMs (Coordinated Incident Management Structure) for dealing with major incidents. There are
specific procedures and designated people to deal with and support each of the following areas:

= Incident Controller

= QOperations

= Public Information and Communications
= Logistics

= Wellbeing

= Technology

= Administration Support Services

= Lifelines Liaison

There is also a dedicated Disaster Recovery Facility which allows for all of the above functions to continue if the main Maui
Street office is not available for any reason.

Contingency Planning

We have developed contingency plans for loss of significant assets or groups of assets, including total loss of supply from the
grid. Further development of specific plans for zone substations and critical subtransmission (33kV) circuits is ongoing. Our
contingency plans include switching processes to ensure essential services, as much as is practicable, are able to continue

to receive power supply in the event of a major outage. We have also entered into arrangements to gain priority access to
emergency generation should the need arise. WEL also stores all of the components required to build a 4 km 33KkV line to enable
an emergency river crossing to be built as part of a disaster recovery effort.

Emergency Exercises

We undertake regular emergency response exercises. These alternate between desktop and full scale emergency scenario
simulations. Typically these have involved full scale alarms being initiated without prior warning. A range of scenarios have
been staged including major rolling storms, significant failure of both the electricity and the communications network (affecting
SCADA), major accidents affecting staff and customers and failure of a Transpower point of supply. Following every exercise we
debrief and discuss any potential improvements to be made and record lessons learnt.

Disaster Recovery Site

We operate our system control centre under normal circumstances from our Maui Street premises. When this is not available
for any reason, our Disaster Recovery (DR) site provides for business continuity facilities or the resources required to manage a
major event including full hot back-up of the Network Management, SCADA and major corporate systems. The DR site allows
full monitoring and control of the network to continue. In addition to the main DR site WEL has a further site (Substation offices
as a third relief SCADA operations hub for social distancing during Government enforced restrictions) and operators are able to
conduct some SCADA functions from home.

COVID-19

COVID-19 presented a real life test of our resilience and contingency planning. As word began to spread of a new strain of
Coronavirus taking hold around the world, WEL moved quickly to review and then implement its Business Continuity Plan.
A number of measures were put in place to prioritise the health and safety of staff and communities, and to ensure essential
electricity services were maintained across the Waikato region.

As part of our early activation of our response to the global pandemic, a taskforce team was set up to monitor developments
and coordinate WEL activities, including:

= The system control centre being isolated to reduce unnecessary interactions, along with essential network operators and
faults staff being dispersed across the network — working from substations and the Disaster Recovery site.

= Field crews adhering to strict COVID-19 safety procedures including social distancing, heightened hygiene protocols and
working in dedicated bubbles.

= Office staff working remotely.
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WEL was able to successfully pivot to remote operation as the country rose through the alert levels in 48 hours. A COVID-19
health and safety protocol framework was produced, providing essential guidelines for keeping staff, contractors, customers and
communities safe. In addition, an approach to work scheduling was developed for each alert level of COVID-19 based on ENA
guidelines.

Following nationwide lockdown, additional measures were also implemented to ensure the safe re-engagement of crews after
several weeks away from field work, while contact tracing procedures were strengthened across the organisation.

3.3.6 Asset Related Climate Change Risk

Climate change has been identified one of the most significant business risks that we face today. As a community owned
organisation, we are committed to take the necessary actions to manage and mitigate our business risks over the long term,

in order to continue to provide a sustainable, resilient, safe, reliable and secure supply of electricity across our network area. In
alignment with the framework proposed by the Task Force on Climate Related Financial Disclosures (TCFD), WEL is currently
assessing climate related risk in two phases.

1. Transition impacts, which are risks and opportunities resulting from policy, legal, technology and market changes occurring
in the transition to a low carbon economy; and

2. Physical climate impacts arising from extreme weather events or from longer term shifts in climate patterns caused by
climate change. This includes sea level rise, storms, flood, drought, changing temperatures and any consequence of these.

In this section we describe the assessment tool we and all other electricity distributors are required to use to assess our
respective asset management capability.

3.4.1 AMMAT

AMMAT is a prescribed set of questions identified by the Commerce Commission for the self-assessment of electricity
distribution businesses (EDBs) asset management performance and maturity. The Commerce Commission developed the tool
to help all EDBs and stakeholders to assess and understand their performance and to encourage continuous improvement.

The tool uses a selection of 31 questions, which are grouped into six key areas. The questions relate to the key components of
the internationally recognised ISO 55000 framework for asset management.

3.4.2 The Purpose of AMMAT

The purpose of the assessment is to gauge our performance against the selected components of the ISO 55001 Standard. The
self-assessment informs us and stakeholders about the level of competency we have reached at the time of assessment. This
also highlights areas for improvement so we can continue our journey towards full ISO 55001 alignment.

3.4.3 Improvements

In April 2019 WEL Networks commenced a two year programme of work called Operational Excellence. The purpose of the
Programme is to unlock greater capability within the business to manage down cost and improve risk management through
better alignment of WEL teams to core business requirements and utilisation of WEL systems. The programme aims to:

= Reduce waste in team processes
= Improve the use of technologies and data to optimise decision making
= Lift capability and focus of WEL teams

= Improve WEL's reputation

This approach will support an asset management system which is aligned with the ISO 55001 standard. This includes the
alignment of our current AMP to the guidance specified in ISO 55002:2018 Annex C — Strategic Asset Management Plan.
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The Operational Excellence programme identified seven capability projects of which most are now complete. The projects are
summarised below:

1. Measurement

This project delivered performance reporting on the effectiveness and efficiency of all aspects of asset management and
supports a broad range of stakeholders from executive leadership to personnel working directly on our assets. Power Bl
Dashboards were created to track all stages of the Asset Lifecycle and improve decision making.

2. Asset Management Planning
This project, which is still underway, will enable WEL to improve the asset replacement planning processes in relation to
cost, reliability and risk for WELs investment. The following outputs have been delivered to-date:

= |dentified opportunities for an end-to-end process and data flow of the Asset Renewal process including CBRM.
= Creating an electronic work scoping tool accessed through tablets.

= Grouping replacements into outage envelopes.

= Prioritising projects by risk mitigated per dollar spent.

=  Providing data to enable better planning such as procurement needs, craft requirements, landowner details and site
specific risks.

=  Adjustments to the data format that feeds into the FY22 Annual Works Plan.

3. Works Management

This project, through the design and implementation of an end-to-end works management process, assigned competent
people to the right job at the right time with all the information and resources needed to complete the job safely and
efficiently. The following have been implemented to facilitate this:

= An end-to-end works management work flow with appropriate controls, clear roles and responsibilities and reporting to
assure work progress.

= Improved planning quality.

= Optimised scheduling including appropriate handover between Works Programme and WEL Services to clarify scope
of works and ensures inspections and construction of assets are properly resourced.

= |mproved materials management to ensure parts and materials are available and issued on time.

= New and improved tools and systems to aid staff throughout the works management process.

4. Customer Initiated Works

This project improved processes associated with servicing major network customers, delivering small projects and
residential customers. It focused specifically on improving network design, large and small works delivery, and the customer
initiated works schedule. This has resulted in improved planning, alignment and delivery of work and customer satisfaction.

5. Maintenance Inspections and Data Configuration

This project, currently nearing completion, has updated WELs asset inspection and maintenance strategies, asset health
tracking and maintenance interventions. This includes the creation of Maintenance Engineering Standards, Standard
Maintenance Procedures, measurement points, guiding documentation and training material. In essence the project updated
‘how our assets degrade and/or fail’, how we will inspect and address this degradation and how often we will need to
inspect our assets. The result is an Asset Maintenance Strategy for each of our 14 major asset classes. Chapter 8 provides
further details on our asset maintenance strategies.
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6. SAP Data Quality Management

This project implemented a SAP governance framework to manage SAP data and established a governance group who
will control areas such as data principles and policies, data stewardship and data management. Ultimately the project will
improve the quality and governance of our data held in SAP. Specific deliverables included:

= |dentification of Asset Management SAP data owners and maintainers.
= A SAP data quality framework to improve the monitoring and maintenance of data quality.

= The recruitment of a Data Quality Specialist to address asset related data issues.

7. 1SO 55001 Certification and SAMP

This project aimed to align our asset management systems to the ISO 55001:2014 standard with the end goal of certification.
The following steps were completed:

= Provision of a framework SAMP.
= A gap analysis carried out by an external party to inform the cost/benefit analysis for becoming certified.
= Provision of a roadmap to certification depending on compliance model selected, with specific actions to achieve
compliance with examples.
3.4.4 2021 AMMAT Assessment

Our 2021 assessment is summarised below.

The results shown below indicate an improvement in the scores over our last full assessment undertaken in 2018. This indicates
we are obtaining a better alignment to the ISO 55001:2014 Standard.

mmm 2021 Assessment

2018 Assessment

Figure 3.4.4.1: AMMAT Result

This assessment shows we have improved in three of these areas. In particular a significant uplift in the assessment area of
communication and participation as a result of the business wide involvement in the Operational Excellence programme as we
continue our journey to ISO 55001 certification.
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This chapter sets out WEL's asset management governance framework, in which established processes support investment
planning decisions with clear accountability and expenditure approvals. The later sections of the chapter describe our approach
to works delivery.

41 1SO 55001 CERTIFICATION

WEL has been on an ongoing journey of alignment to the international standard for asset management, ISO 55001:2014. We
have recently decided to accelerate our journey and gain certification. In November 2020 a gap analysis was carried out by an
external consultant to inform the cost/benefit analysis for becoming certified. The decision on certification timeframes will be
made after this AMP is finalised for publishing.

As part of our journey to ISO 55001 certification we have created a framework for our Strategic Asset Management Plan (SAMP).
This document translates the wants/needs of our stakeholders into the Asset Strategies that are captured in this AMP. The
updated Asset Management System is shown in the infographic below (Figure 4.1.1).

Realising our Network of the Future VPEL
Our Asset Management System Networks

A Line of Sight
From our business drivers A
to our asset management =

decision making

WEL Strategic Plan
and 6 Strategic Goals

Asset Management Policy
Our vision, values, intentions and
direction about asset management
Strategic Business Drivers Strategic Asset Management
 Energy availability and reliability Plan (SAMP) and Asset
* Fair and equitable pricing Management Objectives

* Sustainability

Plans for Asset Management
Capability Improvement

Organisational Vision
Creating an innovative energy future

Organisational Purpose |
Enabling our communities to thrive [ ] | [ ! |

Asset Management Plan (AMP)

Asset Portfolio | Asset Management
System and Support

I f * Engaged and
- i competent people

* Well defined and

4 y il = '-'I efficient processes
J_._,Tu__,_-. l | * Quality, timely asset
’ information
/ » < 3 5 o Fit-for-purpose
q TIES: Plan L] DO technology solutions
| x e
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Figure 4.1.1: WEL Networks Asset Management System
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The success of our Asset Management Planning relies on our ability to capture and align our business objectives with our
stakeholder needs and requirements. Our approach begins with the stakeholder internal and external needs and requirements
analysis. This forms the backbone to develop and align the strategic direction of the business with the stakeholder needs.

Our Strategic Asset Management Plan (SAMP) defines clear and measurable objectives for delivery to meet our stakeholders’
requirements, as discussed in the following sections. Our AMP details how we deliver on the objectives, achieve the required
standards and outputs, such as regulatory disclosures, and ensure communications are maintained. Network Expenditure
requirements are understood, assessed, and optimised to form Project Definition Documents (PDD) for each Project before
being approved to form the Annual Works Plan.

The six strategic goals of WEL that flow to Asset Management are:

1.
2.

Optimise WEL's financial position and improve community benefits through a period of decreased regulatory returns

Establish our people strategy to attract and retain capable and innovative people engaged in our culture of growth,
inclusion and flexibility

Adopt an operational excellence model and ISO 55001 principles to optimise the core business

Become a data driven organisation through technology, advanced analytical models, people, culture and processes
enabling greater agility and enhanced efficiency

Operate a sustainable business that supports our vision and values to do the “right thing”

Explore commercial opportunities that align with WELs core capabilities and improve outcomes for our community

The overall flow from our stakeholders through the SAMP and AMP to the Annual Works Plan is illustrated in Figure 4.1.2.

Stakeholder = |dentify and understand External Stakeholder requirements
Requirements = |dentify and understand Internal Stakeholder requirements

= Assess the Strategic Direction of WEL Networks,
= Clear and measurable objectives to deliver stakeholder requirements in the following areas:
o Health and Safety. Environment and Substainability, Legislative and Regulatory
o System Growth
o System Reliability
= Quality of Supply

= How we deliver on the objectives set in the SAMP for regulatory assets

= How we achieve the standards and outputs

= Regulatory Disclosures

= Key communication to stakeholders, our staff, contractors and other interested parties

= Customer initiated Works
Network = Asset Renewal / Replacement
Expenditure = Network Development
Process = Networks and Non-network Operational Expenditure

= Verification against strategic objectives, stakeholder needs and requirements
= Defines project scope budget, timing and specific health and safety requirements
= Forms part of the organisational governance requirements

= Operational and Capital Maintenance works
= Reactive Maintenance provision

Annual »
Works Plan = Customer Initiated Works

= Networks Developments
= Resourcing schedule

Figure 4.1.2: WEL Strategic Asset Planning Objective Alignment
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4.2 ASSET ANNUAL INVESTMENT PLANNING AND DELIVERY

Investment planning is fundamental to many of our activities. Our planning capability is also central to efficiently delivering on
customer price and quality requirements.

The process for identifying and prioritising network expenditure is provided below in Figure 4.2.1. Customer Initiated Works
requirements, Asset Renewal requirements and Network Development inputs all lead into the Capital Plan Optimisation, prior
to the formation of the Annual Works Plan. A detailed description of the key elements of these processes are given in the
following sections.

: Customer Initiated Works
1
: Stakeholder Customer Customer
. e Budget
! Information Activity oo 4444 - ___
I Provisions r 1
| Sources Forecast Capital Plan
, p

Optimisation

Challenge

Network Development .
Session

Investment

Network Criteria

Development
Priorities

Load Forecast
Scenarios

Consolidated

Selection of Capital Plan

Development Optimal Option
of Solution and Timing
Options

Identification Assessment
of Gaps of Gaps

Management
sign off
and DFA

Asset Renewal

Defect
Notifications

Engineering

Studies Annual Works

Plan

Formation of Prioritised Selection of

eERE el Project Scope Project List Project Timing

Issues

Develop
10-year Budget
by Asset Fleet

Recommended Budget
Settings by Year

1
1
1
1
1
1
1
1
1
1
: Optioneering
1
1
1
1
1
1
1
1
1
1

Figure 4.2.1: Network Capital Expenditure Process
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Customer Initiated Works is defined as all work in response to a customer request such as developing a new subdivision,
relocation to allow a customer to develop their land or large industrial development. Larger projects are designed and planned
across several years and therefore the scope and spend for each project can be clearly defined. Every year we deliver hundreds
of smaller projects within the current planning year. These projects are not known during the AMP planning cycle but can be
estimated in aggregate by combining a number of external information sources such as:

= Hamilton City Council Annual Plans and growth forecasts

= Waikato District Council Residential and Agricultural growth forecasts

= Discussions with large industrials

= Customer Working Groups

= Other EDB experiences and technical working groups focused on developing technologies
=  Waikato University NIDEA Low data

* Annual developer/surveyor meetings

Network Development responds to the aggregate of load growth to provide a resilient Network backbone. This section

is responsible for the resilience of the Network topology i.e. providing backfeeds and sectioning the Network. Network
Development also drives projects designed to meet our regulatory requirements and continuously improve our Environmental
and Health and Safety performance.

The maintenance capital budget is allocated to help maintain or improve the reliability of Network assets. This is primarily driven
from the Asset Replacement budget which addresses assets beyond their economic life that display a high probability of failure.
The Notification budget addresses assets in distress that must be replaced within the current financial year and the Faults
budget is a provision for the replacement of assets that have failed and must be replaced as soon as safely practicable.

4.2.1 Customer Initiated Works

Customer Initiated Works

Customer
Budget

Stakeholder Customer

Information Activity
Sources Forecast

Provisions

Figure 4.2.1.1: Customer Initiated Works Process

Forecasting of Customer Initiated Works is achieved through analysis of external information provided along with historical
WEL data from previous years. It must be noted that this is highly assumptive and is based on perceived future growth within
the Waikato region. Connections, both residential and commercial are determined from council and historical WEL data.
Subdivisions are also determined from the same information along with forward works plans provided by developers and
surveyors. Relocation forecasting is based on historical data and includes council and roading forward works plans.

All forecasted numbers for Customer Initiated Works are outlined in a Project Definition Document (PDD) and circulated to the
appropriate stakeholders for approval.

Customer Activity Forecast

Customers often seek new connections or an upgrade to their existing connection. Network changes are also frequently
required to meet the electrical needs of new connections or can be requested due to road layout changes e.g. widening or
safety improvements, or new roads being built e.g. the Waikato Expressway.

Customers are directed in the first instance to the WEL Networks website where they can complete their application for the
required scope of work. Our Customer Initiated Works team will process the request in a timely manner and keep the customer
informed of the status of the request.
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Customer Budget Provisions

The Customer Initiated Works team is part of the Works Programme team and will assess the works required, advise of any
costs to be paid by the customer and initiate the works required to fulfil the customer request.

Any capital contribution required from the customer is calculated in accordance with our Capital Contribution Policy. The main
purpose of the Capital Contribution Policy is to further ensure that the best option selected is also financially viable. A copy of
the policy can be found on our website www.wel.co.nz.

Customer Initiated Works budget provisions are formed into the PDD and approved via the capital plan optimisation and
governance process. The budget provisioned flows through into the Annual Works Plan where it is resourced and scheduled in
conjunction with other capital works priorities.

4.2.2 Network Development

Network Development

PDD Formed

Figure 4.2.2.1: Network Development Process

WEL's asset management goal is to maintain a cost effective, resilient and reliable network that enables our community to thrive.
We achieve this through best practice network design which includes outage segregation, backfeeds and reliable equipment
that is both fit for purpose and optimally maintained. Where possible, technological advances are utilised to enhance our
resilience and restoration response.

Network Development Priorities

Our investment options are prioritised through criteria defined via consultation with our stakeholders. The areas and drivers that we
have collectively identified as being key focus areas are shown in Table 4.2.2.2 below and detailed in the following subsections.

Health and Safety Confined space

Substation egress

System Growth Network growth
Security of supply

Reliability Performance Communication network reinforcement
Network visibility improvements Distribution
Zone substation refurbishments System Operator

Drivers

Technology Change Obsolescence

Software and hardware enhancements

Legislative and Regulatory Seismic
Quality of Supply Voltage regulation
Environmental and Sustainability Zone substation oil management

Table 4.2.2.2: Network Development Priority Focus Areas and Drivers
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Health and Safety

Investment to address safety concerns and safety related asset issues is a high priority for us. The majority of safety related risks
can be addressed in the design and selection of equipment on the network, through our “Safety in Design” process. In addition,
there will be specific safety drivers within our expenditure on reliability, asset condition and health, and growth and security.
There are instances where specific safety related investments emerge from incident investigations and risk review meetings and
these instances are assessed on their individual merits.

System Growth

As peak demand grows, new capacity from additional investment is generally required to reconfigure the network. The process
starts with an assessment of expected future demand on the network followed by identification of areas where current network
capacity is insufficient to meet expected demand and current and future security requirements. The level of security required in
the network has been established as part of our network design security criteria. Assessing the need for growth and security
investment is the responsibility of the Asset Planning and Engineering team.

Reliability Performance

As assets age and/or demand grows, the reliability and performance of sections of the network can degrade. In these instances
investment to maintain reliability performance is required. Typically this will result in additional network automation, further
sectionalising of circuits, backfeed options or the addition of new feeders.

Asset reliability and performance issues are identified as part of our network planning process and are the responsibility of the
Asset Planning and Engineering team to propose and manage these as described in Chapter 6.

Technology Change

Obsolescence, technology changes, software and hardware enhancements can drive the need for investment expenditure. This
is particularly true where critical operational equipment is required for continued electricity supply. Critical operational equipment
includes network management software and communications, network monitoring, and corporate support technologies.

Responsibility for proposing technology investment lies with individual business units. For example, the Technology Group is
accountable for all corporate systems, hardware and software investments, while the Asset Planning and Engineering team is
accountable for SCADA and network automation investments.

Legislative and Regulatory

Our formal Regulatory Compliance Policy requires that we endeavour to comply with all relevant legal, regulatory, and
environmental obligations. Where non-compliances are found, we will take all reasonable steps to address and remediate them
in a timely manner. It is therefore a key consideration in our needs identification that we are either maintaining compliance or are
taking all reasonable steps to achieve compliance through the AMP period.

Quality of Supply

Under the Electricity Safety Regulations 2010 we are required to supply connected customers within 6% of standard low
voltage (230V). Where non-compliances are found, we will take all reasonable steps to address and remediate. Through the use
of smart meters we can proactively identify sites where there is non-compliance.

Sustainability

Sustainability is a broad area that is driven by the collective requirements of multiple stakeholders. WEL acknowledges that
sustainable asset management practices are fundamental to our future. We strive to minimise the environmental impact of our
operations and embrace initiatives to protect our consumers and reduce energy hardship within our community. WEL operates
a diverse and inclusive workplace and actively supports the wellbeing of its employees, using the following principles:

=  WEL recognises that protecting the environment today is essential to the creation of a sustainable business future

= We seek to reduce our impact on the environment over time through the investigation, and where appropriate, the delivery of
sustainability initiatives

= Greenhouse gas emissions will be measured, verified and managed through ‘Toitd carbon reduce’ certification by Toitd Envirocare
=  WEL is committed to reducing its relative greenhouse gas footprint

= We ensure our staff go home safely every day and that our network assets are operated and maintained with public safety as
the top priority

= We strive to be an employer of choice offering a great place to work where employees are valued and supported
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Environment

A key driver is to minimise the impact of our assets on the environment and community. Our view is that we should be exceeding
legislative requirements and leading the way for the community and wider industry. This is why we have taken steps to reduce
our greenhouse gas emissions by introducing a 100% electric EWP truck, a hybrid technology EWP truck and a fleet of 100%
electric survey vehicles fuelled by a solar array.

Load Forecast Scenarios
Our forecasting methodology is discussed in section 6.1.4.

Identification and Assessment of Gaps

Levels of service or performance and security criteria are agreed with our stakeholders. A gap analysis is performed between
the agreed criteria and our existing network with today’s conditions and the conditions we predict at the end of the AMP 10 year
spend plan period. For example, our GXPs require N-1 security levels (refer to Section 6, Network Development, Table 6.1.1.2),
and our Hamilton GXP currently does not meet this criteria for approximately four hours every year. However, we expect this
gap to widen to 120 hours by the end of the planning period due to strong load growth. This gap drives a number of network
development projects (see Section 6.3.1).

Development of Solutions

Optioneering with cost/benefit analysis is used to determine the optimal solution. Risk, funding and resource constraints

are considered when programming the delivery of our selected option. Our options review includes both traditional network
solutions as well as non-network and emerging technologies such as network scale batteries or customer load profiling
systems. The combination of all selected project options forms our spend profile. The spend profile and the individual projects
are approved through the PDD Process and then disclosed in our AMP.

Network Development budget provisions are formed into the PDD and approved via the capital plan optimisation and
governance process. The budget provisioned flows through into the annual work plan where it is resourced and scheduled in
conjunction with other capital works priorities.

4.2.3 Asset Renewal

Asset Renewal

Defect
Notifications

Engineering

Studies

Optioneering
Asset Health
Issues

Formation of Prioritised Selection of
Project Scope Project List Project Timing

Develop
10-year Budget

Recommended Budget 1
by Asset Fleet

Settings by Year

Figure 4.2.3.1: Asset Renewal Process

The goal of WEL Maintenance is to optimise the balance between planned and unplanned maintenance costs and the network
reliability experienced by our customers. For capital maintenance, we strive to plan asset replacements for the lowest cost across
all planned and unplanned work. This is to minimise both WEL and our customers’ expenditure and the impact on the environment.

Defect Notifications

Assets exhibiting defects are generally identified by our field staff during routine inspections as defined in our maintenance
strategy. Assets displaying defects that are urgent are dealt with immediately through Fault Notifications. Assets displaying
defects that are low urgency and can be remedied within a five year timeframe, are identified as Defect Notifications. Defect
Notifications form the backbone of the Asset Renewal Process.
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Engineering Studies

This considers assets that are not performing to design specification and abnormalities from condition monitoring information
captured during routine inspections. It includes localised areas of study such as line inspections by Unmanned Aerial Vehicle
(UAV) to identify and correct poor performance from sections of line and routine and non-routine inspections performed by field
staff. Issues arriving from trend analysis of asset information drawn from systems across the business are assessed to give a
picture of overall asset health.

Engineering Studies also assess the impact from changes in technology, asset or component obsolescence, the ability to
procure critical spares and make recommendations on the best solution moving forward for the assets life cycle.

Engineering studies, combined with defect notifications, identify issues with our assets. We assess the impact of these issues
using our CBRM process.

Condition Based Risk Model (CBRM)
The lowest cost is determined through Whole of Life Cost Analysis using our CBRM. The CBRM aggregates the following risk types:

= Network Outage
= Environmental

= Safety

= Financial

= Legal and Regulatory

Budget and scope of capital maintenance is defined via two processes. The first process uses CBRM to determine our long
term asset replacement strategy. This creates the overall spend plan for each asset class for the next 1-10 years and beyond.
This process also estimates the quantum of asset failures anticipated annually for the chosen replacement strategy and informs
the long term notifications and faults budget.

The second process prioritises the actual assets that should be targeted for replacement based on the mitigated risk per dollar
spent. The Network assets that are most likely to require replacement within the next five years are identified and put forward for
scoping. Notifications with low urgency form the backbone of this process as these assets have been identified by field staff as
definitely requiring remediation but with timeframes that allow a coordinated and planned response.

Our CBRM model also identifies assets with low health scores that have a high probability of requiring replacement. All overhead
line equipment is then put forward for scoping. For assets such as transformers and ring main units, replacements are identified
through engineering studies that focus on reviewing previous test results and inspection data.

Optioneering
The Optioneering phase in the process considers, in depth, all inputs from CBRM, engineering studies and Defects Notifications

and identifies the best solution for the asset. Optioneering is a balance between the optimal time for replacement, asset
condition and health, network needs, risk and return on investment.

Formation of Scope

If optioneering determines that an asset should be replaced then it is advanced through to field scoping. Scoping also includes
assessing other assets that will be isolated during any required outage. Scoping determines the assets within each outage
group that require replacement within the next five years. For each replacement, risks and constraints that may add cost,
complexity or long lead times for the project are identified. The database system updates the estimated cost for each project
using the scoped information and historical cost information from SAP. Outage times and SAIDI are also estimated so that they
can be considered during the Capital Plan Optimisation process.

Prioritised Project List

Once we have identified a list of assets that may potentially require replacement and their scope of works, they are grouped
into outage envelopes. These are ranked by how much risk would be mitigated by the replacement for each dollar spent

and the highest ranking projects are then field scoped to assess for delivery risks and special considerations such as traffic
management, rail corridor requirements, schools, access and landowners. The scoping improves our view of risk and cost.

Once the scoping is completed, the outage groups are reprioritised with the new risk and cost information. The projects that
provide the highest risk mitigation per dollar are selected to feed into the Capital Plan Optimisation process and will ultimately
form part of the Annual Works Plan.
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The overall responsibility for asset health and condition related investment sits with the Maintenance Strategy team. A detailed
explanation of our asset condition, asset health assessments and how we manage identified issues is set out in Chapter 8.

Asset Renewal budget provisions are formed into the PDD and approved via the capital plan optimisation and governance
process. The budget provisioned flows through into the annual work plan where it is resourced and scheduled in conjunction
with other capital works priorities.

4.2.4 Project Definition Document

The Asset Renewal, Network Development and Customer Initiated Works programs all require Project Definition Documents
(PDDs) to move through to the Annual Works List. The PDD provides the project description and outcomes, scope of work, cost
and resource estimations, outage and commissioning requirements. The PDD is signed off by all impacted parties throughout
the project planning lifecycle e.g. scoping and estimators, designers, planners and project managers. The PDD also gains the
required Delegated Financial Authority to secure budget for the project.

The PDD author and reviewers take a safety in design approach throughout the planning, engineering and design process to
any issues which may affect the safety of WEL personnel, contractors, the public and the assets over the project duration as well
as the full asset lifecycle.

Optimisation of individual projects is key during the development of the PDD. This is to ensure we are minimising network
outages, whilst maximising our resources with an overall goal of increasing the efficiency of project delivery.

Following expenditure approval of the PDD (see Section 4.2.5) and associated budgets, resource planning for detailed design
and project construction is used to produce a high level project delivery timeline.

4.2.5 Capital Plan Optimisation

Capital Plan Optimisation

Consolidated Management
Capital Plan sign off
PDD Formed and DFA

Annual Works

Plan

Session

1
1
1
: Challenge
1
1
1

Figure 4.2.5.1: Capital Plan Optimisation Process

The Capital Plan Optimisation phase focuses on consolidating the inputs (PDD) from the Network Development, Asset Renewal
and Customer Initiated Works phases and subjecting the PDD’s to an appropriate level of internal challenge. The Consolidated
Capital Plan undergoes management signoff, ensuring the correct level of financial accountability within the organisation, before
entry in to the Annual Works Plan (covered in Section 4.3).

Challenge Session

All PDDs go through a robust challenge session where all aspects of the project are scrutinised accordingly to ensure it is
delivering value to our stakeholders and aligns with our strategic direction. Key areas challenged are project risk, return on
investment, size of spend and type of spend.

Consolidated Capital Plan

The consolidated Capital Plan combines all workflows and programs delivery with design requirements and construction
resources. It is the integrated schedule that includes all network projects, maintenance, provision for notifications and faults as
well as non-network projects.

Management sign off and DFA (Governance)

Our Board has established a Delegated Financial Authority structure for the business. The structure sets the expenditure
approval level of the Chief Executive, the Executive Management team and Senior Managers.

Expenditure approval limits have been established to commensurate with our organisational structure, meaning higher limits are
set corresponding to a person’s position and role within the organisation.

The expenditure limits are further differentiated between budgeted and unforeseen expenditure. Unforeseen expenditure limits
are set significantly lower than budgeted expenditure given that budgeted expenditure has already undergone the preliminary
approval process incorporated in our strategic, business planning and asset management planning processes.
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The Chief Executive’s budgeted expenditure limit has been set at $2 million excluding any Board pre-authorised regular
payments above this amount e.g. Transpower’s monthly charges. The Chief Executive’s unbudgeted expenditure limit has been
set at $500,000. Board approval is required for greater amounts.

4.3 ANNUAL WORKS PLAN

This section describes how WEL manages planned projects, incorporating the capacity to respond to unplanned events. The focus of
works delivery is assuring safety as the top priority and then delivering quality work on time and to budget. This ensures that network
assets are commissioned and then maintained to be reliable and deliver their intended function over their expected service life.

The challenges which WEL manages in order to deliver an on-time and on-budget Works Plan include:

= |ocalised areas of higher than expected network growth

= External events (e.g. storms)

= Third party damage

The following five points detail our delivery optimisations and improvements:

1. Works Delivery Plan

The Works Delivery Plan is made up of Project, Capital and Operational Maintenance work which is delivered by both WEL
Services and external contractors. We have enhanced our ability to plan and schedule these work types and maximise the forward
planning to ensure minimal disruption to our customers, maximum resource availability and completion of our Annual Works Plan.
The Annual Works Plan can therefore be delivered without impacting our day-to-day maintenance program and fault response.

Our works management process in (Figure 4.3.1) aims to manage the safe and efficient delivery of the Annual Works Plan. It links
the asset management planning of WEL through to delivery of work and then to continual improvement, with prudent control of
scheduled work and financial outlay.

Scheduled
Network Outages

Quarterly
Annual Works Plan Scheduled Review
1

WEL Asset Management
Objectives

Asset Management Plan
1-10 years

Preventive
Maintenance Schedule

Consider updated
information in the AMP

Provisions for
Reactive Maintenance

Determined from

past history .
CIW can Delivery of Faults Response
request future Scheduled Work P
capital work,

changes in the

y

PM schedule or Scheduled work to P P

changes in the be undertaken within Technical Completlon . Mc_)nthly .

asset portfolio next 3 months of Work Financial Review
Ir _____________________________ Monthly forecast spend to
| . . . actual spend to be within +5%
. Risk Register Monthly Meeting .
|  Note uncompleted
e 4 work is arisk

Continual Improvement B e Asset Condition Register

Figure 4.3.1: Works Management Process
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At the commencement of the year, the Annual Works Plan is used to determine the resource capacity required in specific
competencies and craft types expected to deliver the program of work. The capacities are re-assessed on a quarterly basis to
ensure WEL can deliver the work throughout the year. This informs both resource planning for internal teams and establishment
of third party contracts.

The monthly work schedule then refines the capacity planning to confirm available resources are on hand and not tied up with
other work to deliver the schedule each month. This ensures resources are available for customer work as well as the longer
term scheduled work for network development and asset renewal.

2. SAP functional location reporting

Functional location reporting enhances our ability to package work in a geographic area by reporting on regions and localities
(suburbs). This visibility allows us to maximise the resource effort in a particular vicinity i.e. group jobs that are in the same
general location.

3. Work Management Governance
A consolidated and consistent approach to delivering maintenance and capital projects. This includes:

= Clear roles and responsibilities — We work as a team and know what to do

= |dentifying work — Skilled eyes in the field and analytics to predict asset health
= Planning work — Making the job efficient

= Scheduling work — Maximising our people’s time in the area and on the job

= Executing work — Doing the work safely and effectively with our skilled teams

= Follow-up work — Find and schedule asset issues during our inspections

4. Performance Reporting

We report on lagging and leading indicators to determine what can be improved to ensure our network remains safe and
reliable. We act on performance trends that fall below benchmarks which are set out by our regulators and business objectives.

At the commencement of each month, the anticipated budget to deliver the schedule of work is confirmed. This is based on
estimates of work from the Annual Works Plan as well as provisions for customer work and reactive maintenance. Estimation is
refined by detailed planning so that cost estimates are based on precise scope of works, current market labour rates and where
necessary, quotations from third parties.

The costs for the month are consolidated at the end of each period and compared to the original budget estimates. WEL targets
are estimated to within £5% each month for actual total expenditure. This can be further broken down into detailed types of
work to understand any issues with over or under expenditure.

Within the monthly schedules of work, customer driven works and reactive maintenance are combined with scheduled work
that is listed in the Annual Works Plan. Monthly schedule compliance is tracked to ensure that all intended work is completed on
time. Faults responses and other reactive work, which breaks into the monthly schedule, are assessed to ensure that resources
are not unnecessarily tied up, to the detriment of achieving the monthly schedule.

5. Continuous Improvement

Our continuous improvement process starts with registering improvement opportunities and prioritising them based on a range
of criteria. This criteria includes effects on health and safety, effort to implement and the impact it will have to the organisation or
customers. We identify improvement opportunities through:

= Consultation with our teams

= Asset performance measurement

= Asset health measurement

= Incidents reporting and feedback

= Public feedback

On the completion of each month a formal review of completed work is undertaken to ensure quality work has been delivered,

all requisite information has been handed over and projects may be closed out. Financial assessments review that the work has
been delivered to budget.
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Technical information consolidated at the end of each month compiles data regarding the health of the network assets. When
combined with fault Root Cause Analysis, our maintenance strategy may be adjusted to improve preventative maintenance
(through Standard Maintenance Procedures) or change the rate at which we are replacing assets at the end of their useful life.
This feedback and tracking is used to calibrate our CBRM system.

4.3.1 Works Delivery Model

This section describes our Works Delivery Model. The aim of the Works Delivery Model is to manage the safe and efficient
delivery of maintenance, renewals and development works. The delivery process involves the following stages:

= Resource and expenditure forecasting: The Annual Works Plan is a high level plan based on PDD information for growth
and security, renewal and scheduled maintenance activities. For customer driven and reactive maintenance work, historical
resource utilisation and expenditure are used for forecasting and to establish delivery timelines across design, planning and
scheduling then construction.

= Detailed Design: We utilise standard designs and construction techniques as documented in our design and construction
manual to drive quality, standardisation and cost efficiency. Asset categories, for which standardised designs have been
developed, include subtransmission lines, zone substation equipment and switchgear. All designs incorporate safety in
design concepts assisting assets to be safely accessed, operated and maintained. Opportunities to develop standardised
designs are typically identified as part of the asset renewal process and development of maintenance strategies. Specialist
independent design support is sought to help manage work flows and cover capability gaps.

= Scheduling Plan: A detailed monthly schedule for the delivery of all work types, monitoring delivery against the plan to
improve coordination of resources.

= Construction Handover: Applies to internal resources and external service providers. Capital projects have a handover
meeting between the design team and the project manager to effectively manage any safety, delivery risks or complexity.

* Project Closeout: All capital projects and any other project with a budget that exceeds a defined financial threshold require
a close out report to be completed, circulated and a meeting held to capture and discuss lessons learned.

Design and Construction Resourcing

The Annual Works Plan establishes our resourcing requirements across available design and construction resources. The
plan determines the projects for internal and external service partner delivery prior to the start of the financial year to ensure
appropriate resource availability for full delivery of the Annual Works Plan. WEL Networks has entered into a Partnership
Agreement with an external service partner for the mutual benefit of each company. This ensures performance criteria are
established early and secures both design and construction resources to meet the forecast workload through the year.
Additional sub-contractors supplement both the internal and external service partners.

4.3.2 Materials Procurement

This section describes our materials procurement activities. The objective of the materials procurement process is to efficiently
acquire the materials specified by asset management and WEL Services (WSL) following a core set of principles, being:

= Lawfulness — WEL will act within the law and meet its legal obligations.

= Fairness — WEL will act fairly and reasonably in its administration of procurement activities and will apply ethical principles
and equitable opportunities to its procurement.

= Value — WEL will consider the total cost of ownership and whole of life cost when sourcing goods and services to ensure
value for money.

= Transparency — WEL will act in an open and transparent manner, free from unmanaged conflicts of interest to ensure the
quality and integrity of the decision making process.

= Sustainability — WEL will consider environmental, social and economic factors when sourcing goods and services for
the network.

= Safety — Procurement for the network will be considerate of all aspects of the safety of our staff, contractors and community.
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The stages of the procurement process are:

= Requirements identification;

= Tender or Request for Proposal or Quotation (RFP, RFQ);
= Approval to proceed;

= Preferred Supplier Agreement established;

= Purchase order raised

= Evaluate and monitor ongoing supply, costs and quality.

This has proven to be a highly effective means of procuring items e.g. inventory, equipment and vehicles as the procurement
model for these items is centralised. The centralised model works well because the business processes are adhered to, the
benefits and results are measurable and responsibilities are clearly defined and are supported by senior management. The
processes and business rules for procurement activities have been recorded in our process management systems.

Tendering

We tender all major equipment requirements, generally over the value of $250,000. The tender process encompasses the
assessment of business requirements, establishing timeframes, compiling specifications, selecting suitable suppliers, tender or
RFP/RFQ preparation and evaluation, and then submitting a formal written recommendation.

For purchases or categories up to $2M, a written recommendation approval is sought from the WEL Tenders Committee.
Approvals for values over $2M are approved by the Board.

Preferred Suppliers

Through the process of category management and the use of RFP, we have established a number of preferred suppliers. The
benefits of a preferred supplier arrangement are consistency and certainty of supply, optimal and stable pricing structures which
reflect current market conditions, quality assurance and volume rebate options.

Monitoring Cost Performance

We use various techniques for monitoring suppliers to ensure required specifications, quality and cost requirements are being
achieved. These include market analysis and product cost benchmarking, monitoring raw material and foreign exchange trends
and new technology evaluation.
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‘5] ASSET MANAGEMENT

PERFORMANCE

This chapter describes our performance objectives, initiatives, measures, and targets
for the AMP safety, customer experience, cost efficiency and asset performance.

We have established performance objectives in four key areas: safety, customer experience, cost efficiency and asset
performance. The objectives reflect outcomes sought by our stakeholders as described in Chapter 3. They are also directly
linked to our business plan, strategic plan and ultimately support our corporate vision.

The Asset Management Objectives are set out below:

1.
2.

5.
6.

Optimise WEL's financial position and improve community benefits through a period of decreased regulatory returns

Establish our people strategy to attract and retain capable and innovative people engaged in our culture of growth,
inclusion and flexibility

Adopt an operational excellence model and ISO 55001 principles to optimise the core business

Become a data driven organisation through technology, advanced analytical models, people, culture and processes
enabling greater agility and enhanced efficiency

Operate a sustainable business that supports our vision and values to “do the right thing”

Explore commercial opportunities that align with WELs core capabilities and improve outcomes for our community

The areas of focus for our objectives can be summarised as follows:

Safety: Safety remains WELs highest priority. We continue to strive for a strong safety culture with a focus on continuous
improvement. We are looking at the next steps in our maturity journey and the evolution from having a mature safety culture
to having a resilient safety culture where strong safety practices are firmly embedded as part of what we do. We recognise
that having staff who are well trained and skilled in making good safety decisions is critical to ensuring their safety and that
of our service providers and the public. This focus will flow into the development of new safety objectives and will inform our
action plans for continuous improvement activities. Our Board and Executive Management Team are committed to ensuring
company-wide engagement in continuing to improve our safety performance.

Customer Experience: Our customer experience objectives cover both reliability (quality of supply) and the quality of
service we deliver through our interactions with customers e.g. the time taken to resolve a complaint.

Cost Efficiency: Cost efficiency is driven by making the right investment choices at the right time, and delivering our works
programme for the lowest total ownership cost possible while achieving our quality and safety targets.

Asset Performance: The performance of our assets directly determines the quality and cost of services provided to our
customers. This, in turn, is a direct consequence of the asset management decisions we make on a daily basis. We will
improve our asset performance by further developing our asset management capability and decisions.
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WEL aspires to being ‘Best in Safety’. This underpins our commitment to ensuring the health and safety of our staff, service
providers and the communities we operate in.

5.2.1 Safety Objectives

Our safety objectives are summarised as:

= Bring ‘Best in Safety’ to life - Our people will be fully engaged in health and safety and understand our health and safety
strategy, objectives and accountabilities.

= Build Capability — We will have strong and sustainable leadership in health and safety. We will have the competence to
identify hazards, ensure that risks are appropriately controlled and make sound safety-based decisions.

= Risk Management — We will focus on our Critical Risks, ensuring we have effective controls in place across the
organisation. We will measure and monitor our controls through our Risk Management Framework.

= Systems and Structure — We will raise the standard and continually improve our health and safety performance, systems
and structure. We will effectively communicate health and safety issues and performance.

= Contractor Management — We will ensure our strategic service partners are engaged, competent and capable in
supporting WEL Networks in achieving our desired objectives.

5.2.2 Safety Initiatives

Health and Safety Roadmap 2019 - 2021

In line with our commitment to ongoing health and safety improvement, WEL established a range of improvement projects and
actions which are agreed across the business and monitored to completion. The current two year Health and Safety Roadmap
was developed in early 2019 based on the results of a GSI Safety Culture Survey and an exercise within WEL Services to identify
improvements in the safety arena that was named ‘the Safety Reset’. The resulting 44 actions within the roadmap are targeted
for completion by March 2021. A new roadmap will then be developed with a focus on continuous improvement and continuing
to develop our safety maturity.

Injury Prevention Measures

We have a strong focus on the prevention of the types of injuries common to our industry. We continue to provide Move@Work
workshops to teach workers about correct body posture and movement in order to reduce manual handling injuries which have
always represented the biggest cause of injury to our people. We have also introduced targeted strengthening programmes
where we have experienced an increasing trend in injuries, this has included a shoulder strengthening programme for our
arborists. To date we have seen a small reduction in the numbers of injuries associated with manual handling and we have seen
a decline in the severity of musculoskeletal injuries.

Public Safety

To increase public understanding of the potential safety risks associated with our assets WEL has run a number of public
safety campaigns. The most recent public safety campaign highlighted the potentially deadly outcome of not treating all fallen
power lines as live. We continue to educate the public about the correct action to take when encountering fallen power lines —
particularly as a result of a car accident e.g. car vs pole.

Our latest public safety campaign is targeted at creating awareness about the risks of working near roadsides. This will be
approached from the aspects of looking out for the workers as well as reminding the public about working on roadsides themselves.

An education programme aimed at emergency services personnel has also been developed and is being rolled out to
increase people’s understanding of electrical safety risks when attending motor vehicle and other incidents where live lines or
assets are present.

Free Staff Mole-Mapping

Our people can be exposed to the sun for long periods of time. While front line protection measures are taken, regular mole-
map checks are now offered to staff free of charge. Staff uptake has been strong with many people having moles identified as
potentially problematic and being removed as a precaution.

wel.co.nz WEL Networks | 2021 Asset Management Plan 105


http://wel.co.nz

5.2.3 Safety Measures and Targets

Our primary measure for safety performance has changed from Total Recordable Injury Frequency Rate (TRIFR) to a broader
range of lead and lag indicators including; injury severity rate, the number of public safety incidents causing harm, the

average time to address safety issues raised by the public and the number of site safety visits completed by team leaders and
management. TRIFR focuses on the number of injuries and while this has driven many improvements and is still a useful internal
measure, the focus has shifted to lead indicators for health and safety performance to target even greater improvement.

The following tables show our safety performance against targets.

Lag indicators Actual Performance - FY 2020

Injury Severity Rate (Rolling monthly average of the average number of <7 4.7
recovery days following a workplace injury/iliness)

Public Safety Incidents Causing Harm 0 1

Table 5.2.3.1: Safety Lag Indicators and Targets

Lead indicators

Near Misses Reported Measure — Investigation type decided and launched within three working days of
receiving the report. Report complete and actions assigned within four weeks.

Leadership Site Visits All members of the Board, Executive Management, a selected group of
Supervisors and Business Managers are required to visit WEL sites to
observe works and engage in safety conversations. The frequency of these
visits is determined and recorded against individuals as KPlIs.

Health and Safety Meetings Staff Health and Safety Committee: monthly.

Service Partners (Contractors): bi-monthly.
Senior Leadership Health and Safety Committee: quarterly

Table 5.2.3.2: Safety Lead Indicator Measures
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Other Measures

Category Target Number - FY2020

Lag Indicators

Notifiable Incidents 0 0
Lost Time Injuries 0 7
Medical Treatment Injuries 0 6
Restricted Work Injuries 0 1
First Aid Injuries 0 11
Motor Vehicle Incidents 0 25
Environmental Release 0 1
Number of incidents of faulty neutral causing harm where WEL Smart 0 0
Meter was installed

Lead Indicators

Near Misses Reported - 193
Director Site Visits 1 per year 5
Executive Site Visits 1 per month 72
Management and other site visits Varies by role 593
Health and Safety Meetings (Three committees) N/A 17

Table 5.2.3.3: Other Safety Measures and Targets

WEL aspires to being ‘Best in Service’. This epitomises our objective to provide excellent customer service and network
performance. We also believe that relationships in our community, with businesses, councils and community groups are vital to
our future success.

5.3.1 Customer Experience Objectives

Customer experience is a measure of how customers feel about the service and the value they receive. For WEL, customer
experience includes the level of network reliability each customer receives, how we interact with them, the value derived from
the services we provide and the information we supply on what is happening on our network.

Our objectives for providing ‘Best in Service’ customer experience are:

= Delivery of electricity at the service level sought by our customers

= Customers know who we are and can contact us across multiple mediums

= Providing meaningful feedback that customers understand and know we will act on

= Customers value the services we offer and can rely on us to meet their needs

= WEL is considered to be a ‘partner of choice’ within the community and within the industry.

107


http://wel.co.nz

5.3.2 Customer Experience Initiatives

Our Customer Experience Initiatives have been categorised into two keys aspects: network performance and customer service.

Network Performance Initiatives
The following network reliability initiatives will be pursued during the AMP period:

» Using information gathered from Failure Modes, Effects Criticality Analysis (FMECA), Root Cause Analysis (RCA) outcomes
and notifications to initiate improvement strategies. This includes network reconfiguration and the installation of automated
devices that provide thorough fault information. This reduces both the number of customers affected by an outage and also
allows remote fault diagnosis and restoration of some customers within a shorter time frame.

= As aresult of this analysis initiatives to target our most common equipment failure modes have commenced. The first targets
early identification of cracked insulators though acoustic and corona based inspections. This allows the failing insulators to
be identified and replaced before failure. The second is the strengthening or replacement of twist sleeve joins on copper
overhead lines. The failure of these joints is the most common cause of lines down. The strengthening of these joints
facilitates the deferral of major reconductoring projects.

= Inclusion of predictive technology and enhanced diagnostic testing in maintenance plans and work processes for early
detection of incipient failures e.g. cable PD testing, UAV inspection of pole top equipment, thermal hotspot detection and
ultrasonic/acoustic detection on overhead line insulators.

= The inclusion of automation as appropriate when replacing distribution switches or ring main units.

= Investment in network capacity and security. The investment will address localised areas of forecast growth and is described
further in Chapter 6.

= Introduction of new Monitoring Technology. The Energy Services team will actively monitor, assess and trial new technology
to maximise the opportunities available from emerging technologies like PV, battery systems and EV.

= We continue to leverage the use of data from our Smart Meters in support of our investment decision making processes
and improve customer service by proactively identifying and correcting poor power quality and unsafe situations. The use of
smart meter data analytics is further discussed in Chapter 7.

= Light Detection and Ranging (LIiDAR) network surveys to accurately identify the position of all overhead line assets and
identify any issues like:

s Conductor clearance to the ground, structures and other circuits
s \egetation encroachment

s Sites where conductor clashing is probable

Customer Service Initiatives
Our Customer Service Initiatives include:

» Establishment of a Small Works Delivery team whereby work scope that requires less business involvement is ‘fast tracked’
and solely managed via the Small Works Delivery Team. These projects have no long lead materials, minimal network
upgrade requirements and targets a 35 working day delivery from enquiry to quote plus payment to construction completion.

= Introduction of Customer Initiated Works satisfaction surveys to enable customer feedback on works completed and utilising
this data to improve our service offerings.

= Continuous improvement in our internal processes, so that customer interactions and broader relationship management are
centrally supported and co-ordinated.

= Measure and benchmark delivery times for services and set key targets for improvement.

= Ensure that customer needs are understood and fully integrated into our asset management decision making processes.
This includes proactive stakeholder engagement in the development of the AMP.

= Develop and implement a customer relationship improvement plan. Ensure that key stakeholders, and their business needs
are central to this plan.

= Reinforce our vision and values with our staff, particularly the ‘Best in Service’ objective by providing additional training.

= Review our customer feedback process to ensure that the customers’ concerns and opinions are clearly identified.
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5.3.3 Customer Experience Measures and Targets

Similar to our initiatives above, our customer experience measures have been categorised into network performance and
customer service.

Network Performance Measures

Our Network Performance Measures reflect the average reliability a customer is expected to receive. These measures account
for outages on the high voltage (HV) network and do not include outages that are only on the low voltage (LV) network. System
measurement and control improvements that will enable accurate recording of all LV outages will be rolled out as a part of our
transition to a Distribution System Operator. The primary measures of reliability are:

= SAIDI - System Average Interruption Duration Index. SAIDI is the most frequently used reliability indicator. It signifies the
average interruption duration for a customer, over the course of a year. It is measured in units of time, usually minutes. For
example, a SAIDI of 60 minutes indicates that on average a consumer on the network experienced 60 minutes without
power in that year.

= SAIFI - System Average Interruption Frequency Index. SAIFI measures the number of times on average a customer will have
a power interruption per year. For example a SAIFI of two indicates that the average customer on the network experienced
two interruptions in a year.

Network Performance Targets

Our planned and unplanned reliability targets for the next 10 years are outlined in the following tables. These align with our 2020 AMP
targets. With the introduction of a new reliability engineer position these targets are planned to have a rigorous update in 2021. The
outcomes of this review are to closely align the targets with stakeholder expectations, regulatory guidelines and asset strategies.

Planned SAIDI 64.0 65.5 67.0 68.0 68.0 68.0 68.0 68.0 68.0 68.0

Unplanned SAIDI 59.4 58.4 57.5 56.6 56.5 56.5 56.5 56.4 56.4 56.4

Table 5.3.3.1: Planned and Unplanned SAIDI Targets

Planned SAIFI 0.41 0.42 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43

Unplanned SAIFI 0.99 0.97 0.96 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Table 5.3.3.2: Planned and Unplanned SAIFI Targets

These build into our overall reliability targets shown in Table 5.3.3.3 that are aligned with the Commerce Commission’s Electricity
Distribution Services Default Price-Quality Path Determination 2020. The primary impact of this alignment is a 50% weighting to
planned outages. This means only half of the duration of planned outages are included in the following targets.

Total Regulatory SAIDI 914 91.2 91.0 90.6 90.5 90.5 90.5 90.4 90.4 90.4

Total Regulatory SAIFI 1.19 1.18 117 1.16 1.16 1.16 1.16 1.16 1.16 1.16

Table 5.3.3.3: Overall Reliability Targets

Network Performance Results

Table 5.3.3.4 compares our SAIDI and SAIFI performance against our targets for FY2020 and forecast FY2021. FY2020 saw a
significant increase in our unplanned SAIDI and SAIFI over our forecasted target. This was primarily due to an abnormal 72%
increase in the number of car vs pole faults. Due to the nature of these faults they have a much higher repair time, are generally
in urban areas and affect a higher number of customers.
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FY2020 FY2021

Target Actual Variance Target Forecast Variance
Planned SAIDI 60.0 42.5 62.0 53.1
Unplanned SAIDI 61.2 80.1 -31% 60.2 49.6
Planned SAIFI 0.30 0.31 -3% 0.31 0.38 -23%
Unplanned SAIFI 1.00 1.34 -34% 0.99 0.82

Table 5.3.3.4: SAIDI and SAIFI Performance against Targets

Worst Performing Feeders

We use PowerBl dashboards showing our faults per feeder and faults per 100km of line length to monitor the performance
of our feeders. Our focus is the feeders with the highest rate of outages per 100km and the highest SAIDI. The five worst
performing feeders within each metric for the five years ending 31 March 2020 are:

Based on outages/ 100km /year Based on SAIDI

Feeder Total Total Outages Feeder Total Total Outages
Outages SAIDI /100km Outages SAIDI /100km
/year /year
WEACB4 103 4.69 35.88 WEACB6 176 17.38 14.90
TEKCB5 132 3.96 31.54 TEUCB1 143 12.34 4.64
HPTCB3 12 0.16 21.70 WEACB2 124 10.80 14.55
RAGCB3 17 0.63 21.70 CLACB16 22 9.71 4.92
GLACBH1 60 1.35 20.27 WEACB3 121 9.55 10.82

Table 5.3.3.5: Worst Performing Feeders

For those feeders the most common fault causes are shown in Figure 5.3.3.6 below. We also show how those failure modes
relate to our asset replacement strategies.
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Most Common Outage Causes
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Figure 5.3.3.6: Most Common Failure Causes and Aligning Strategy
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Note that feeders that have high SAIDI, but low failures per 100km, indicate that the line equipment is relatively reliable but
due to the line length we have a large number of outages. To reduce SAIDI on these lines our best approach is to reduce the
number of customers for each outage and/or the duration of each outage. This can be achieved through a range of network
configuration upgrades, backfeeds and ties to other networks. We are also investigating the use of new technologies such as
batteries and distributed generation.
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Customer Service Measures
Our customer service performance measures are:

= Customer Satisfaction — we regularly survey a sample of customers to gauge their performance expectations, the price
they’re prepared to pay, and their satisfaction with our service.

= Customer Satisfaction (Customer Initiated Works) — we survey all customers who have had a new connection or similar
customer work type completed in the previous month. The survey is carried out by an external research service provider
and measures customer satisfaction across Value, Efficiency, Communication, Performance and Outcome. A quarterly
report is provided to WEL for analysis and action generation to support a lift in customer satisfaction. Current targets are a
10% lift across Performance and Efficiency satisfaction ratings, the desired target is reviewed annually to ensure we retain a
customer focus.

= Standard New Connection Quote Time — measures the average number of working days it takes us to provide a quote for
upgrades and new connections to our network.

= Complaint Response Time - the average number of work days to provide a resolution to any complaint we receive.

Table 5.3.3.7 shows the targets for each measure over the AMP period.

Customer Satisfaction 87% 88% 88% 89% 90% 90% 90% 90% 90% 90%

CIW Satisfaction Performance 7.2 7.3 7.4 7.5 7.6 7.7 7.7 77 7.7 7.7
(Annual weighted average)

CIW Satisfaction Efficiency 6.2 6.3 6.4 6.5 6.5 6.5 6.5 6.5 6.5 6.5
(Annual weighted average)

Standard Connection 5 5 5 5 5 5 5 5 5 5
Quote Time (workdays)

Non-standard Connection 21 20 20 20 20 20 20 20 20 20
Quote Time (workdays)

Complaint Response Time <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
(workdays)

Table 5.3.3.7: Customer Experience Performance Targets 2022 — 2031

Customer Service

With the continuing high level of new connections one of the main areas where we directly interact with our customers is through
Customer Initiated Works. Our customer satisfaction when delivering these works is shown against our target in Table 5.3.3.8.

CIW Satisfaction Performance

(Annual weighted average)

CIW Satisfaction Efficiency 6.0 6.0 6.2

(Annual weighted average)

Table 5.3.3.8: CIW Customer Service Measures
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Our overarching cost efficiency objective is to implement our Works Plan (see Section 4.4), which has been optimised for risk
and impact, without compromise to safety, at the least feasible cost to customers. Our cost efficiency objectives are primarily
concerned with the efficiency of our works delivery function.

5.4.1 Cost Efficiency Objectives

Our objectives for cost efficiency are:

= Delivery of works in a safe manner, on time and to the required standard.
= Essential core skills and knowledge are developed and retained.

= The systems we use enable and support efficient delivery.

= Investment and repairs are prioritised and optimised using robust methodology to achieve our operational targets in a cost
effective way.

= We continuously measure and monitor our delivery performance (safety, quality, time, and cost) and always seek ways to improve.

Collectively our objectives reflect the cost position we wish to achieve and provide the right incentives for capability
development and the safe delivery of projects and maintenance services.

5.4.2 Cost Efficiency Initiatives

The Operational Excellence programme discussed in Section 3.4.3 sets out a number of initiatives that impact our cost
efficiency. This includes the automation of processes, data improvement and monitored performance measures.

5.4.3 Cost Efficiency Measures and Targets
The measures we have established for cost efficiency are:

= Cost Per Customer — operating costs that are allocated to electricity distribution service (in accordance with Information
Disclosure requirements), divided by the number of connections. These exclude Capex, depreciation, tax subvention
payments, revaluation, interest expenses, pass-through, and recoverable costs.

= Capital Expenditure Performance - project delivery performance for capital works (excluding customer initiated work,
which is variable and reactive in nature) will be measured by comparing the delivered cost of projects with the budget.
The performance is subject to the following conditions being met:

o Full scope of the project delivered

o Safety performance is maintained or improved

= Design and construction standards are met

s Timeframes are met

s As built information and drawings are captured accurately and in a timely manner

@ Project lessons learnt are captured for the establishment of future project scope inclusive of financials.

The targets are based on achieving the expenditure levels forecast. Table 5.4.3.1 shows the targets for each measure over the
AMP period.

Cost Efficiency 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Cost per customer ($) 274 273 272 271 270 269 268 267 266 265
Capital Expenditure +5% +5% + 5% + 5% + 5% +5% + 5% +5% +5% +5%

performance %

Table 5.4.3.1: Cost Efficiency Performance Targets
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5.4.4 Cost Efficiency Performance Evaluation

Our performance measures for cost efficiency performance are shown in Table 5.4.4.1 below.

Cost Efficiency Target Actual Variance %
Cost per Customer ($) 287! 272
Capital Work Delivery ($M) 22.0 21.4

Table 5.4.4.1: Cost Efficiency Performance

We met both cost efficiency targets for 2020.

Asset performance directly reflects our asset management decisions and processes over the past decade and beyond.
Changes to our strategy will take many years before we see measurable changes in the outcome. Therefore, we also look for
leading indicators to predict future fault performance and track the number of asset condition notifications.

5.5.1 Asset Performance Objectives

Our asset performance objectives are to ensure:

= Qur Asset Management investment decisions are optimised and are based on appropriate trade-offs between capital and
operational expenditure, risk and reliability.

= Preventive and corrective maintenance decisions are made using quantitative analytical techniques such as FMECA
and Whole of Life Cycle Cost (WLCC) analysis. These techniques support quantifiable trade-offs between operational
expenditure, asset condition and reliability.

= How, when and who we use to deliver our works plan, as these are key inputs in our investment decisions.

= We continue to develop new tools and systems for data analytics using smart meter data to improve our services to our
customers (discussed further in Chapter 7).

5.56.2 Asset Performance Initiatives
The initiatives we are undertaking in the next year to achieve our asset performance objectives include:

= Afull review of the asset renewal and works prioritisation programme to manage the work throughput that will support the
works planning and delivery, while maintaining acceptable level of risks.

= Arevamp of the maintenance planning ‘end-to-end’ process to achieve cost effective maintenance plans. This is achieved
by targeting the equipment with common modes of failure and improving the quality of condition data obtained from
maintenance activities.

= Assessing opportunities to integrate emerging technologies e.g. PV and battery to improve the performance of existing and
future network assets.

"inflation adjusted from 2018 AMP.
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5.5.3 Asset Performance Measures and Targets

We are currently reviewing our asset performance measures. The measures are the ISO 55001 feedback loop from our WLCC
Maintenance Planning. Failure rates, notification rates and preventative maintenance to corrective maintenance ratios will be
tracked for each asset class in PowerBIl dashboards. Changes in these parameters will drive changes in our asset replacement
and preventative maintenance strategies. These parameters will be reported in our 2022 AMP.

In the short term our asset performance measures focus on network utilisation. Transformer utilisation was measured in the past
but this has little value and improving this KPI would result in poor asset management decisions. We will continue to track and
improve our GXP load factor. Load Factor at GXPs measure the efficiency of assets we contract from Transpower at GXPs. Low
values indicate the provision of excess capacity and cost while higher values can also cause concern due to not having sufficient
capacity available.

The basis of the targets is maintaining our historical performance. Table 5.5.3.1 shows the targets for each measure over the
AMP period.

Load Factor at GXPs >60%  >60% >60%  >60% >60% >60% >60% >60% >60% >60%

Table 5.5.3.1: Asset Performance Targets 2022 — 2031

5.5.4 Asset Performance Evaluation

Our asset performance for 2020 is shown below.

Asset Performance Measures - FY2020

Target Actual Variance %

GXP Load Factor (%) 60% 56.2% -3.8%
Table 5.5.4.1: Asset Performance 2020

Since 2017 we have reduced our peak demand by 2MW to 271MW. Over the same period the energy consumed throughout
our network has increased by 4.7%. The result is a 2.8% improvement in GXP load factor. We will continue our stringent control
of peak loads and we’ll continue to connect customers to our network so that GXP Load Factor can increase. However, with a
greater proliferation of PV reducing energy consumption, and an upwards pressure on peak load due to EV charging, greater
measures will be required to continue our improvement.
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@ NETWORK DEVELOPMENT

This chapter sets out our approach to network development and describes the plans we have in place for the AMP period.

Our plans have been reviewed and aligned with the requirements of our customers and the overall performance objectives
described in Chapter 5. This approach leads to targeted investment based on needs in each area of the network.

The two fundamental performance needs addressed by our network development investments are:

1. Capacity constraints forecasted to arise due to peak demand growth in specific areas within the network; and

2.  Security issues arising from reduced back-up capacity due to growth in peak demand.

The projects identified in this chapter are our view of what is appropriate. It is possible that as the operating environment
changes the investments forecast for the mid to latter part of the AMP period may need to be refined.

6.1.1 Our Approach

Chapter 4 describes our process and approach to all investment projects, including network development and non-network
investment. In summary, our approach consists of two stages.

1. Need identification

An investment need or primary driver for an investment is identified. The needs considered fall under the categories: safety,
reliability performance, asset condition and health, growth and security, customer requests, technology change, or legal,
regulatory and environmental requirements. Network development projects can fall under all the need categories with the
exception of asset condition and health, which is covered by asset replacement and renewals as discussed in Chapter 8.

2. Options analysis

Following need identification, potential options that meet the need are formulated and considered. The number of options
will vary depending on the type and complexity of need(s). Non-network options and demand management solutions are
considered as a potential option and undertaken if practical and cost effective.

The investment option selected is the one that ensures safety, and best meets identified need(s) for the lowest whole of life cost.
There are occasions where a specific externality will result in a decision to adopt an alternative investment path e.g. regulation.
All investments are subject to the governance framework and processes described in Chapter 4.

Key Planning Assumptions and Inputs
The key assumptions informing our network development planning are:

= Future peak demand growth based on Customer Initiated Works and forecast in Section 6.2;

= The large embedded generation plants operated at Te Uku and Te Rapa will not be available to meet demand following a
major power outage.

There are many inputs utilised in the planning process, the key inputs are:

= The reliability performance sought by our customers and stakeholders as detailed in Chapter 3 and the corresponding
performance objectives discussed in Chapter 5;

= Specific individual customer and stakeholder requirements;
= The inputs required to forecast electricity consumption and demand, as set out in Section 6.1.4;
= Voltage requirements and other regulated limits; and

= Equipment ratings based on the manufacturer nameplate ratings.
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Overview
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Figure 6.1.1.1: Overview of WEL Network System
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Security of Supply

The security of supply standard sets the high level guidelines for facilitating a reliable and resilient network. The security level
determines the ability of the network to maintain supply following the failure of an asset. Our security standards are specified to
achieve our performance objectives and the reliability performance sought by our customers and stakeholders.

The security criteria used by us are set out in Table 6.1.1.2 below.

Range of Post Contingent Demand Customer | Security | Time to Restore after Time to Restore after 2nd
(PCD) MVA Impact Level 1st interruption interruption

30MVA+ >5,000 N-1 Maintain 100% of PCD' 100% restored within

Grid Exit Point one hour

10 to 25 MVA >2,000 N-1 Maintain 100% of PCD Majority restored within two
CBD zone and switching substations hours, 100% in repair time
10 to 25 MVA >5,000 N-1 Maintain 100% of PCD Within three hours Restore
Large urban zone substations 90%, repair time 100%

5to 10 MVA >2,000 N Within 15 minutes restore ~ Within three hours restore
Medium urban zone substations 75%, within three hours 90%, repair time 100%

90%, repair time 100%

2.5t0 5 MVA >1,000 N Within one hour restore Restore 100% in repair time
Rural zone subs and urban 75%, W“hih three hours
interconnected feeders 90%, repair time 100%
1t0 2.5 MVA >300 N Within one hour restore Restore 100% in repair time
Urban and rural interconnected feeders 50%, within three hours

75%, repair time 100%

Under 1 MVA <300 N Restore 100% in repair Restore 100% in repair time
Rural feeder, urban spur, time

distribution transformers

Table 6.1.1.2: WEL’s Security of Supply Standards

Twins Model

The Twins Model is an innovative network configuration that moves us towards the architecture of a Distribution System
Operator (DSO). This model is based on the concept of moving the N-1 security level closer to the customer’s point of
connection. This provides benefits such as optimal power quality, increased security and better reliability. For network
development, the model lessens project cost by reducing assets required compared to existing configuration. For asset
utilisation, existing and new assets are optimised.

The concept involves two or more substations acting as one so that as a unit they provide an N-1 supply. The substations and
its network will be linked from 33kV to 400V voltage levels with control (switching) and data collection capabilities.

As the substations are linked, this provides the same security level (N-1 or N-2 by switching) as a traditional configuration but
requires less assets. Security level of N-1 is achieved for two substations having one transformer each. Further security is
provided at the 33kV or 11kV level with strong ties between the Twins.

The model reduces the number of assets compared to the existing substation arrangement and optimises existing network
assets. As described above, a substation with N-1 security level does not need to have two transformers but only one. This
would lead to a reduction of substation assets including those associated with the transformer — incomer circuit breaker and
protection relays among others. These benefits are even more apparent when a third transformer is required to meet load
growth where a green field’s site avoids the complexity of integrating a third transformer into an established site.

For zone substations an additional advantage is that the length of each distribution feeder will be shorter providing improved
power quality, increased distribution security and better reliability. The adjacent Twins and adjoining substations of the Twins will
also benefit from an increase in transferrable load thereby increasing each security down to the 400V level.

" Post Contingent Demand (PCD) is the peak demand after demand reduction through contracted load control services.
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This concept will be introduced in Te Rapa North and Exelby Zone Substations. Te Rapa North Zone Substation will be the twin
of both Pukete and Horotiu Zone Substations. Exelby Zone Substation will be the twin of Tasman.

At a more macro level this concept is also being applied to manage the security constraint at the Hamilton 33kV GXP. This
involves reconfiguring and reinforcing the subtransmission network to allow zone substations to be easily transferred between
GXP’s to manage constraints. This is currently an extremely cost effective solution when compared to the traditional option of
upgrading the capacity of the GXP.

6.1.2 Planning Risk Mitigation and Network Energy Efficient Operation Strategies

Planning Risk Mitigation

All equipment, with the exception of power and distribution transformers, are factored into our planning based on the capacity
rating stated on the nameplate.

The ability to overload transformers for short durations helps to mitigate the residual planning risk, particularly when the

load increases faster than expected. The overloading of the transformers is in line with the international standards that the
transformers were designed to. If applied within the guidelines of the standards it will accelerate the aging of the transformer but
does not greatly increase the risk of failure.

WEL Networks puts considerable effort into ensuring our loading forecasts are accurate and up-to-date. The process used is
detailed in Section 6.2. It is rare for the load to increase at a rate which exceeds equipment normal operation conditions.

Many sections of WELs Network have the ability to be offloaded to neighbouring zone substations and feeders. While the prime
reason for this is to provide alternate supply in a fault scenario, it can also be used to mitigate planning risk by providing capacity
in the short to medium term planning periods. If the neighbouring zone substation or feeder is lightly loaded it will be used as a
solution to reduce capital investment.

Network Energy Efficient Operation

WEL applies a number of strategies around network energy efficient operation. This includes utilising the benefits of smart
meters for our planning purposes such as proactive power quality and abnormal condition detection, load profiling, identification
of distributed generation and revenue assurance. The benefits are described further in Chapter 7 for Non-network Solutions and
Support Systems.

6.1.3 Influence of Emerging Technology, Demand Management Initiatives and
Residential Load Patterns

Emerging Technology

Solar generation, electrification, electric vehicle (EV) and battery storage systems are the main examples of emerging
technologies with the potential to significantly impact the design and operation of our network. At this stage WEL is experiencing
a minor impact from solar and EVs which is accounted for in our planning. Ongoing analysis and review of industry trends will be
used to manage the risk of emerging technologies. Chapter 7 describes our initial plans for these technologies.

Demand Initiatives

We assume that the current level of load control will continue through the AMP period. We would expect that the impact of
demand initiatives is likely to increase over the AMP period, however this is difficult to quantify at this time.

Residential Load Patterns

The residential load patterns have significantly changed over the last three years because of appliance efficiency and number,
lighting technology (LED lights), adoption of heat pump technology, shift of hot water heating to gas and use of electrical
technology. With the use of smart meters we can achieve load profiling in the distribution transformers.

6.1.4 Peak Demand Forecast

Our network delivered 1,284 GWh of electricity for the 2020 financial year with coincident peak demand of 271MW. This peak
demand is the primary driver of our network development investment. Our forecast of peak demand is a key input and informs
the expected timing for growth driven investment during the AMP period.

Our approach to developing demand forecasts is discussed in this section, including our assumptions and the level of uncertainty
involved. All demand forecasts take into account any load transfers and network growth projects presented in this plan.

wel.co.nz WEL Networks | 2021 Asset Management Plan 121


http://wel.co.nz

Forecasting Methodology

Our forecasting methodology involves a number of components. Each component is assessed and combined to produce our
best estimate of peak demands during the AMP period.

Establishing Base Demand

The most recent peaks were measured at zone substations, GXPs and in total across our network. The peaks between zone
substations and their respective GXP are generally not coincident, due to diversification in customer energy use. One-off events
not likely to repeat are eliminated from these actual peaks. This establishes a baseline demand level for our forecasts.

The Compass tool allows for aggregation of smart meter data and the estimation of the load profile of monthly meter data.
This allows for accurate loading estimates for distribution transformers and then aggregated up to 11kV distribution network.
This enables loading estimates to be established for sections of the distribution network that are fitted with no telemetric
devices. The effect of planned network reconfigurations can then be accurately forecast.

Drivers of Peak Demand

The second component of the methodology assesses the drivers of peak demand growth during the AMP planning period.
The drivers are:

= Hamilton City residential — residential growth is expected based on the Hamilton City Council Structure Plans that outline
the proposed layout of a future development area. The Rototuna Structure Plan area is supplied from Borman substation.
The northern part of the Ruakura Structure Plan is supplied from Chartwell substation. Rotokauri Structure Plan area will be
supplied from Tasman, Avalon and the planned Exelby substation. The Peacockes Structure Plan area will be supplied from
Peacockes substation.

= Waikato District residential and agricultural — growth in these areas is expected to be modest and we have assumed a
continuation of the historical trend. Te Kauwhata substation demand is adjusted as a result of the Te Kauwhata Structure Plan.

= Industrial and commercial — our growth forecast is based on applications received and our discussions with developers.
Expected growth is also based on the Hamilton City Council Structure Plan which indicates Horotiu, Pukete, Rotokauri and
Ruakura as industrial areas. The CBD will also see growth in commercial establishments.

= Distributed generation — no adjustment has been made for small scale distributed generation due to its limited ability to
impact peak demand. The increasing availability of battery storage systems paired with PV generation has the potential to
have a material impact on peaks at the distribution level at the end of the planning period.

= Load control - is assumed at current levels throughout the planning period;

= Temperature — temperature can impact peak demand. Colder winters can increase demand by as much as 10% compared
to average winters. This variation is allowed for in our contingency planning;

Forecasting Uncertainty

All forecasts involve a degree of uncertainty particularly over longer periods. As a result our demand forecast is expected to be
less accurate in the later years of the AMP period. The uncertainty will be greater where there are changing circumstances or the
potential for new activities. In the medium term emerging technologies and drive for decarbonisation increases the uncertainty
of our demand forecasts. There is also uncertainty in the short term driven by the ongoing economic impact of the COVID-19
pandemic and the resulting change in the working environment with more individuals working remotely.

Our development plans and corresponding investments may be amended in subsequent revisions of our AMP reflecting the
emerging needs of our customers and stakeholders and changing circumstances on our network.
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In the last financial year, WEL produced over 1,000 quotes for potential new load on our network.

The following table summarises CIW projects across a number of different connection types.

Project / Programme Investment Need Estimated cost (in Nominal Price $000)
New Connections, Subdivisions Network existing capacity is compromised 153,316
and Upgrades with the additional demand

Table 6.2.1: CIW Total Expenditure (excluding relocations)

Customer Initiated Works Schedule

Non Std Connections 1,746 1,806 1,902 1,893 1,827 1,815 1,926 1,932 1,851 1,854
New Connections<110kVA 2,146 2,219 2,337 2,326 2,245 2,230 2,366 2,373 2,274 2,278

New Connections >110kVA 2,209 2,284 2,405 2,394 2,311 2,296 2,436 2,443 2,341 2,345

Upgrade Existing Sml 246 271 281 295 294 284 282 299 300 288
Upgrade Existing Lge 649 716 741 780 776 749 744 790 792 759
Subdivisions 6,750 7,450 7,704 8,111 8,073 7,793 7,742 8,213 8,238 7,895
Network Upgrade due to DG~ 20 20 20 20 20 20 20 20 20 20
Total 13,766 14,767 15,389 15,819 15,546 15,187 15,516 16,070 15,817 15,438

Table 6.2.2: Customer Initiated Works Projected Capital Expenditure (excluding relocations).

We expect system peak demand to modestly increase over the AMP period. Table 6.3.1 shows the individual GXP capacity,

forecast, and the demand forecast for the AMP period.
X Firm
Security . 2027
Capacity
44 29 30 33 34

Hamilton 11kV N-1 30 31 32 35 36 37
Hamilton 33kV N-1 132 133 127 129 132 134 136 122 124 126 113
Huntly 33kV N-1 82 23 25 30 31 31 32 36 37 53 54
Te Kowhai 33kV N-1 136 98 110 107 109 113 115 129 131 118 135
System Peak 274 283 288 293 301 306 311 317 322 328

Table 6.3.1: GXP Demand Forecast (MVA)

Our system peak demand forecast shows a need to augment the supply capacity at the Hamilton GXP. To manage this constraint
we plan to reinforce and reconfigure our subtransmission network to transfer load across to Te Kowhai and Huntly GXP’s.

The system growth is further detailed in the following sections by the network area that each GXP supplies.
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6.3.1 Hamilton Network Development Plan

Hamilton network is supplied by Hamilton 33kV and Hamilton 11kV. However, they are separated by a phase shift of 30° or 90°
depending on the adjacent Hamilton 33kV Zone Substations. This means that we cannot easily and automatically connect the
Hamilton 11kV network to the Hamilton 33kV network. This network supplies the Council’s Structured Plan areas in Rototuna,
Ruakura and Peacockes as well as CBD developments.

There are ongoing residential subdivision developments in the Rototuna and Borman areas, and in the northern part of the
Ruakura Structure Plan area.

Customer distribution as at end of Financial Year 2020:

Customer Number of Active ICP Electricity Delivered (GWh)
Domestic 52,049 337

Non-Domestic 5,368 106

Small Scale Distributed Generation 686 6

Streetlights and Unmetered 222 5

Large Commercial 405 269

Table 6.3.1.1: Hamilton Network Customer Breakdown

Legend
[ Hamilton GXP
Zone Substation
I Hamilton Network

e 33KV Subtransmission
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Cobham Dr

Te Kowhai
Network

Hamilton
Network

Figure 6.3.1.2: Hamilton Network
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Zone Substation | Security Zi;:acity HHHHHEHHH
Avalon Dr N-1 23.8 18.1 18.3 18.5 18.8 19.2 19.4 19.7 19.9  20.1
Borman N-1 20.6 18.2 19 19.2 19.4 19.6 19.8 20 17.7 17.8 17.8
Bryce St N-1 22.9 16.5 16.9 17.2 17.6 18 18.4 18.8 1941 19.5 19.9
Chartwell N-1 25.9 15.8 16 16.2 16.4 16.6 16.8 17 14.7 14.7 14.7
Claudelands N-1 22.9 19.8 20 20.2 204 205 207 209 21 21.2 214
Cobham N-1 25.9 12 12.4 12.7 13 13.4 13.7 141 14.4 14.7 151
Hoeka Rd N 25.9 7.6 7.8 8 8.1 8.3 8.4 8.6 8.8 8.9 9.1
Latham Court N-1 22.9 17.7 17.7 17.8 17.8 17.8 17.9 17.9 18 18 18
Peacockes Rd N-1 25.9 1741 18 19.1 20.2 213 221 229 237 245 193
Wallace Rd N-1 15.4 10.5 10.7 10.8 10.9 11 11.1 11.1 11.2 11.3 11.4
Airport’ N-1 23 - - - - - - - - - 6
Crosby? N-1 23 - - - - - - - 5 5.4 5.7

Table 6.3.1.3: Hamilton Network Zone Substation Demand Forecasts (MVA)

The following table summarises the Hamilton network system growth projected investment:

Project / Programme

Investment Need

Estimated cost

Options Considered / Selected (v) ($000’s)

Crosby Substation Twin  Load growth in the northern part of New Zone substation twin (v) 4,079
FIDELATE SIUEHILD [FER. Install 3 transformer at Borman or
Security of Supply. Chartwell
Do Nothing
Crosby Distribution Load growth in the northern part of Upgrade feeders (v) 765
Network the Ruakura Structure Plan.
Install new 11kV cables (v)
Install automated switchgear (v')
Network Reconfiguration (v)
Do Nothing
Distribution Network Feeders identified with loading Upgrade feeder (v) 11,138
Reinforcement and/or security issues. Driven
. Install new 11kV cables (v)
by ongoing urban growth and
densification. Install automated switchgear (v)
Network Reconfiguration (v)
Peacocke Bridge spare Industrial growth around Hamilton Include ducts in new bridge (v) 180

cable ducts

airport and development of the
Peacockes Structure Plan area.

Cost effective to allow for future
capacity during initial construction.

Do nothing

" Airport zone substation will be operated as a ‘twin’ of Peacockes Rd
2 Crosby zone substation will be operated as a ‘twin’ to Borman and Chartwell
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Estimated cost

Project / Programme Investment Need Options Considered / Selected (v) ($000s)

Peacockes Growth Industrial growth around Hamilton New Airport zone substation twin (v') 2,237
airport and development of the
Peacockes Structure Plan area.

Install 3" transformer at Peacockes

. Install new 11kV feeders
Load growth and security of supply.

GXP Transfer: Avalon Hamilton 33kV GXP security Reinforce and reconfigure sub 500
zone substation to of supply constraint. Driven by transmission network to transfer load (v)
Te Kowhai GXP ongoing network growth.

Upgrade Hamilton 33kV GXP
Install Grid Scale Battery

Do Nothing
GXP Transfer: Borman Hamilton 33kV GXP security Reinforce and reconfigure sub 500
zone substation to of supply constraint. Driven by transmission network to transfer load (v)
Te Kowhai GXP ongoing network growth. Upgrade Hamilton 33kV GXP

Install Grid Scale Battery

Do Nothing
GXP Transfer: Wallace Hamilton 33kV GXP security Reinforce and reconfigure sub 344
zone substation to of Supply constraint. Driven by transmission network to transfer load (/)
Te Kowhai GXP ongoing network growth.

Upgrade Hamilton 33kV GXP
Install Grid Scale Battery
Do Nothing

Table 6.3.1.4: Hamilton Network System Growth Projects

Hamilton Network Development Schedule

Hamilton Net k t
amilton Network System 2027
Growth ($000’s)

Crosby Substation Twin - - - - - 2,305 1,524 250
Crosby Distribution Network - - - - - 255 255 255 - -

Distribution Network Reinforcement 600 1,430 510 1,634 1,612 1,222 1,320 1,310 750 750

Peacocke Bridge spare cable ducts 180 - - - - - - - - -
Peacockes Growth - 337 - - - - - - 1,200 700
Smart Meters 1,087 377 377 377 377 377 510 765 800 800
GXP Transfer: Avalon to Te Kowhai - - - - - - 500 - - -
GXP Transfer: Borman to Te Kowhai - - - - - - - - - 500
GXP Transfer: Walace to Te Kowhai 344 = = ° = = = ° = =
Total 1,124 1,430 510 1,971 1,612 3,782 3,599 1,815 1,950 1,950

Table 6.3.1.5: Hamilton Network System Growth Projected Capital Expenditure
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6.3.2 Te Kowhai Network Development Plan

Te Kowhai network is supplied by Te Kowhai GXP. There are two large embedded generators in this network: the 50MW Te
Rapa cogeneration and 64MW Te Uku Wind Farm plus one small generation unit at Hamilton City Council’s Waste Water Plant
1MW cogeneration. With the exception of a spur line to Raglan, the Te Kowhai 33kV subtransmission is meshed where all the
33KV subtransmission network is interconnected and ringed back to the Te Kowhai GXP.

Customer Group Number of Active ICP Electricity Delivered (GWh)
Domestic 19,203 129

Non-Domestic 4,599 81

Small Scale Distributed Generation 374 4

Streetlights and Unmetered 64 0

Large Commercial 358 216

Table 6.3.2.1: Te Kowhai Network Customer Breakdown

Legend
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Figure 6.3.2.2: Te Kowhai Network
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. . Firm
Zone Substation Security )
Capacity

Gordonton N 7.2 7.2 7.3 7.3 7.4 7.5 7.5 7.6
Horotiu N-1 18 13.8 15.8 12.7 12.6 14.3 14.3 14.3 14.4 14.6 14.7
Kent St N-1 22.9 16.2 16.3 16.3 16.4 16.5 16.5 16.6 16.6 16.7 16.7
Ngaruawahia N-1 9 6.6 6.7 6.8 6.8 6.9 7 71 7.2 7.3 7.3
Pukete - Anchor N-1 30 18.9 18.9 18.9 18.9 18.9 18.9 18.9 18.9 18.9 18.9
Pukete - 11kV N-1 12.6 10.5 10.9 9.6 9.8 9.7 9.9 10.2 10.4 10.6 10.9
Raglan N 11.4 5.2 5.2 5.2 5.3 5.3 5.4 5.4 5.4 5.4 5.5
Sandwich Rd N-1 28.2 206 207 208 209 21 21.1 21.3 214 215 216
Tasman N-1 25.9 21.1 22 233 245 218 21 21.7 214 229 234
Te Uku N-1 10 2 21 21 2.2 2.3 2.3 2.4 2.5 2.5 2.6
Whatawhata N 22.9 4.4 4.4 4.5 4.6 4.6 4.7 4.7 4.8 4.9 4.9
Exelby’ N-1 23 - - - - 4 6 6.6 7.3 8 8.8
Te Rapa North? N-1 23 - - 5 51 5.9 6 6.1 6.3 6.5 6.6

Table 6.3.2.3: Te Kowhai Network Zone Substation Demand Forecasts (MVA)
The following table summarises the Te Kowhai network system growth projected investment:

Estimated cost
($000’s)

Project / Programme | Investment Need Options Considered / Selected (v)

Exelby Substation Twin  Demand growth of Rotokauri New Zone substation twin (v) 2,530

SUACIO RPN Install 3" transformer at Tasman

Security of Supply. Do Nothing

Exelby Distribution Demand growth of Rotokauri Upgrade feeders (v) 1,785

Network Structure Plan development.
Install new 11kV cables (v)

Install automated switchgear (v)

Network Reconfiguration (v)
Do Nothing

Te Kowhai to Tasman Security of supply. Install new subtransmission circuit (v) 55

subtransmission cabling  priven by ongoing network growth  po nothing.
at the northern end of Hamilton.

Te Rapa North Demand growth of Rotokauri New Zone substation twin (v) 4,315
Substation Twin and structure development.
Subtransmission

Cabling from Te Kowhai

Install 3 transformer at Tasman

Security of Supply. Do Nothing

1 Exelby zone substation will be operated as a ‘twin’ to Tasman.
2Te Rapa North zone substation will be operated as a ‘twin’ to Horotiu and Pukete — 11KV
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Project / Programme

Investment Need

Options Considered / Selected (v)

Estimated cost
($000’s)

Te Rapa North
Distribution Network

Te Rapa North,
Horotiu-Pukete
connection

GXP Transfer:
Gordonton to Huntly

GXP Transfer:
Horotiu to Huntly

GXP Transfer:
Ngaruawabhia to Huntly

RMZ900-SAN
circuit uprating

TWH-RMZ903
circuit uprating

Demand growth due to the Te Rapa
north industrial development.

Security of supply.

Demand growth due to the Te Rapa
north industrial development.

Te Kowhai 33kV GXP security

of supply constraint. Driven by
ongoing network growth and
transfers from Hamilton 33kV GXP.

Te Kowhai 33kV GXP security

of supply constraint. Driven by
ongoing network growth and
transfers from Hamilton 33kV GXP.

Te Kowhai 33kV GXP security

of supply constraint. Driven by
ongoing network growth and
transfers from Hamilton 33kV GXP.

Security of supply.

Driven by ongoing network growth
and transfers from Hamilton 33kV
GXP.

Security of supply.

Driven by ongoing network growth
and transfers from Hamilton 33kV
GXP.

Table 6.3.2.4: Te Kowhai Network System Growth Projects

Upgrade feeders (v)
Install new 11kV cables (v)
Install automated switchgear (v)

Network Reconfiguration (v)
Do Nothing

Tie into existing Horotiu-Pukete circuit (v)

Install new circuit to Horotiu
Do Nothing

Reinforce and reconfigure sub

transmission network to transfer load (v)

Upgrade Hamilton 33kV GXP
Install Grid Scale Battery
Do Nothing

Reinforce and reconfigure sub transmission

network to transfer load (v')
Upgrade Hamilton 33kV GXP
Install Grid Scale Battery

Do Nothing

Reinforce and reconfigure sub transmission

network to transfer load (v')
Upgrade Hamilton 33kV GXP
Install Grid Scale Battery

Do Nothing

Reconfigure to increase thermal rating (v))

Install new sub transmission circuit
Reconductor circuit
Do Nothing

Reconfigure to increase thermal rating (v)

Install new sub transmission circuit
Reconductor circuit
Do Nothing

2,040

778

408

4,488

153

215

160
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Te Kowhai Network Development Schedule

Te Kowhai Network System 2031
Growth ($000’s)
- 255 o - - -

Exelby Distribution Network 510 510 255 255

Exelby Substation Twin - - 1,530 900 100 - - - - -
RMZ900-SAN Circuit Uprating = 215 - - - - = = - -

GXP Transfer: - - - = s o 408 - - -
Gordonton to Huntly

GXP Transfer: Horotiu to Huntly - - - - - - - 1,632 1,436 1,420

GXP Transfer: - - 153 - - = = 5 - -
Ngaruawahia to Huntly

TRN Distribution Network - - 510 510 510 255 255 - - -
TRN Substation HOR-PUK cut in - - - - 778 - - - - -

TWH GXP to TAS 33kV cabling 55 - - - - a 5 - - -
and TWH GXP to TRN 33kV
cabling Stage 1

TWH GXP to TRN 33kV cabling 1,310 1,593 1,412 - - - - - - -
Stage 2 and Development of
TRN substation

TWH-RMZ903 Circuit Uprating = = 160 - - - - = = -
Total 1,365 2,063 4,275 1,920 1,643 510 663 1,632 1,436 1,420

Table 6.3.2.5: Hamilton Network System Growth Projected Capital Expenditure

6.3.3 Huntly Network Development Plan

Huntly network is supplied by Huntly GXP. The major load centre is Huntly township which is supplied from the Weavers and Glasgow
St Zone Substations. After Huntly, Te Kauwhata is a rapidly growing township supplied from the Te Kauwhata Zone Substation.

Customer distribution as at end of Financial Year 2020 is shown in the table below:

Number of Active ICP Electricity Delivered GWh

Domestic 6,535 48
Non-Domestic 2,267 33
Small Scale Distributed Generation 123 1
Streetlights and Unmetered 48 2
Large Commercial 83 32

Table 6.3.3.1: Huntly Network Customer Breakdown
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Figure 6.3.3.2: Huntly Network

. . Firm
Zone Substation Security

Capacity

Finlayson Rd N 7.5 3.2 3.6 3.6 3.6 3.7 3.7 37 3.7 3.7 3.7

Glasgow St N 10.0 7.6 7.7 7.7 7.7 7.8 7.8 7.8 7.9 7.9 7.9

Hampton Downs N 9.1 1.7 1.7 1.7 1.7 1.8 1.8 1.8 1.8 1.8 1.8

Te Kauwhata N-1 10.0 5.4 5.5 5.7 5.8 5.9 6.1 6.2 6.3 6.5 6.6

Weavers N-1 9.0 9 10.6 10.7 10.9 11 11.2 11.3 11.4 11.6 1.7
Switched

Table 6.3.3.3: Huntly Zone Substation Demand Forecast (MVA)
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6.3.4 Summary of System Growth Capital Expenditure

The 10 year System Growth Investment forecast is shown in Table 6.3.4.1. Work has been undertaken to spread the required
capital over the AMP period.

System Growth 2027
($000’s)

Hamilton Network System Growth 1,124 1,430 510 1,971 1,612 3,782 3,599 1,815 1,950 1,950

Te Kowhai Network System Growth 1,365 2,063 4,275 1,920 1,643 510 663 1,632 1,436 1,420
Huntly Network System Growth - - - - = = = . - -
Total 2,489 3,493 4,785 3,891 3,255 4,292 4,262 3,447 3,386 3,370

Table 6.3.4.1: System Growth Capex by Region

This section is composed of subsections covering quality of supply, legislative and regulatory, and other reliability, safety
and environment.

6.4.1 Quality of Supply

The following table summarises the quality of supply projected investment:

Estimated cost

Project / Programme Investment Need Options Considered / Selected (v) ($000°s)
Distribution Upgrade distribution transformer Upgrade distribution transformer and 7,200
Transformer and LV and LV feeders to improve power LV feeders identified by smart meters

Feeder Upgrade for quality. This is driven through to improve power quality (v)

power quality projects analysis of our smart meter data. Do nothing

Table 6.4.1.1: Quality of Supply Projects

Distribution Transformer and LV Feeder
Upgrade for power quality projects

Total 500 500 550 650 750 800 800 850 900 900

Table 6.4.1.2: Reliability, Safety and Environment Projected Capital Expenditure
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6.4.2 Legislative and Regulatory

The following table summarises the legislative and regulatory projected investment:

Estimated cost (in
Nominal Price $000)

Project / Programme Investment Need Options Considered / Selected (v)

AUFLS scheme change  Compliance to new Comply with regulatory requirement (v) 137
AUFLS regime Do nothing

Te Kowhai 33kV Voltage regulation Install Neutral earthing resistor and 584

Neutral Earthing Protection coordination upgrade protection (v)

Resistor and protection

enhancement

Seismic strengthening Safety and compliance Strengthen buildings to comply (v) 2,676

of substations and

o . Replace buildings
switching stations

Table 6.4.2.1: Legislative and Regulatory Projects

Legislative and Regulatory Project Schedule

LegISIatlve and ReQUIatory ($000 S) mmﬂﬂm-mmmm

AUFLS scheme changes

NER protection changes through TWH 130 454 = - - - S = = -
Network

Seismic upgrades of substations 616 = = 610 850 600 - - - -
Total 746 454 - 747 850 600 - - - -

Table 6.4.2.2: Legislative and Regulatory Projected Capital Expenditure

6.4.3 Other Reliability, Safety and Environment

The following table summarises the other reliability, safety and environment projected investment:

Project / . ) Estimated cost

Investment Need Options Considered / Selected (v)
Programme ($000’s)
Air-conditioning Substation humidity Install air conditioning and ventilation (v) 311
for Substations and condensation. Do nothing
CBD 10T Reliability. Improved fault response Install IOT fault indicators (v) 173
Fault Indication to critical customers in the Hamilton Install automated switchgear

CBD.

Do nothing

Confined spaces Substation confined spaces access Remove or mitigate confined space risks (v) 1,234

restrictions. . -
i Ongoing access restrictions

Opportunistic Fibre Opportunity to install new fibre cable Install new fibre cable or duct when there 558
Install or duct when there is Council and is Council and third party road or footpath
third party road or footpath works. works or new cable installations (v)
Do nothing
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Project /
Programme

Gordonton Zone
Substation Upgrade

Te Uku Substation
Upgrade

Distribution System
Operator enabling

Fibre Routes

Garden Place
Switching Station
Bypass

LV Visibility

Massey

Multi Circuit
Rationalisation

Substation Door
Upgrade

Zone Substation Qil
Containment

Network Reliability
Project

Table 6.4.3.1: Other Reliability, Safety and Environment Projects

134

Estimated cost

Investment Need
($000’s)

Options Considered / Selected (v)

Substation has only one 33kV circuit
breaker, with a bypass switch all on
one pole, for two transformers. No

Upgrade substation to modern standards (v) 2,183
Transfer demand

clearance for maintenance withouta ~ 2° nothing
complete site outage.
Protection and 11kV asset
replacement.
Improve security of 33kV Upgrade substation to modern standards (v) 2,090
supply, protection upgrade and Do nothing
asset replacement and safety
improvements.
SCADA, communications and control Enhance SCADA, communications and 2,475
enhancements to facilitate the control systems (v)
transition to a distribution system Do Nothing
operator.
Install new fibre to provide Install new fibre (v) 3,401
redundancy and high bandwidth to Install new radio links
key sites.
Do Nothing
Confined space, seismic Bypass and install distributed automated 864

strengthening and asset condition. switchgear (v)
Upgrade existing switching station

Establish a new switching station

Do Nothing
Provide measuring devices in LV Provide measuring devices in LV network (v) 1,875
METRES, Do nothing
Aged equipment with high arc Replace switchgear (v) 1,386
flash risk.
Reliability and maintainability of high Replace with cable circuits (v) 750
criticality overhead lines that carry Rebuild on diff v
multiple circuits. ebuild on different routes (v)
Network reconfiguration (v)
Do nothing
Safety improvement for Upgrade substation doors (v) 102
emergency egress. Do nothing
Environmental and fire risk. Improve transformer bunding (v) 500
Do nothing
Rellablllty Minimise fault duration Install new isolation equipment (/) 5,741

and the number of customers
impacted by outages.

Reconfigure circuit (v')

Install feeder ties (v)

Do nothing
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Other Reliability, Safety and Environment Project Schedule

Other reliability, safety and

environment ($000’s)

Air-conditioning for substations - - 101 110 100 - - - - =
CBD IOT Fault Indication 47 63 63 - - - - - - -
Confined spaces 68 126 210 = 210 = 220 200 - 200
Opportunistic Fibre Install 51 51 51 55) 55 55 60 60 60 60

Gordonton Zone Substation Upgrade 1,556 627 - - - - 5 o - -

Te Uku Zone Substation Upgrade - 1,420 620 50 - - - - - -
Distribution System Operator enabling - 175 250 250 300 300 300 300 300 300
Fibre routes 252 149 350 250 300 300 300 500 500 500

Garden Place Switching Station Bypass 864 - - - - = = 5 - -

LV Visibility - - 175 200 250 250 250 250 250 250
Massey 700 686 - - - - - - - -
Multi Circuit Rationalisation - - - - - - - 250 250 250
Substation Door Upgrade - - 51 51 - - - - - -
Zone Substation Oil Containment - - - - - - - - 250 250
Network Reliability Project 61 400 530 650 650 650 650 650 750 750
Total 3,599 3,697 2401 1616 1865 1,555 1,780 2,210 2,360 2,560

Table 6.4.3.2: Other Reliability, Safety, and Environment Projected Capital Expenditure

6.4.4 Summary Of Reliability, Safety And Environment (Rse) Capital
Expenditure Forecast

Reliability, safety and
. 2027
Environment ($000’s)
746 454 - 747 850 600 - -

Legislative and regulatory

Other reliability, safety and 3,599 3,697 2,401 1,616 1,865 1,555 1,780 2,210 2,360 2,560
environment

Quality of supply 500 500 550 650 750 800 800 850 900 900
Total 4,845 4651 2951 3,014 3,465 2,955 2,580 3,060 3,260 3,460

Table 6.4.4.1: Summary of Reliability, Safety, and Environment Projected Capital Expenditure
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Relocations

These are predominantly relocations of our assets associated with the continuing development of the Waikato Expressway,
other NZTA road works and for works associated with subdivision or land development.

Undergrounding

In some circumstances and upon request, WEL will convert overhead lines to underground cables and will fund up to 50% of the
total project cost where there is a community focus. A maximum annual spend inclusive of WEL contribution is $500k, beyond
which will be 100% cost to the customer.

The following table summarises the asset relocation projected investment:

Options Considered / Estimated cost (in

Project / Programme Investment Need ) )
Selected (v) Nominal Price $000)

Relocations Relocation of assets to supportthe  Relocate assets (v) 39,634
expressway development

Undergrounding Undergrounding of overhead lines Underground overhead lines (v) 5,000

Maintain overhead lines

Table 6.5.1: Asset Relocation Projects

6.5.1 Summary Of Asset Relocation And Expenditure Forecast

The 10 year capital expenditure forecast is shown in table 6.5.1.1.

Asset Relocation

($000’s)

Undergrounding 500 500 500 500 500 500 500 500 500 500
Other Relocations - 2401 3,901 3,901 3,901 3,901 3,901 3,901 3,901 3,901
Peacockes Development 2,000 1,500 - - - - = = = -
Hamilton City Council 1,023 = - - - - = - - -
Chedworth Properties (Spine Road) 1,500 - - - - o = . - R
Total 5,023 4,401 4,401 4,401 4,401 4,401 4,401 4,401 4,401 4,401

Table 6.5.1.1: Asset Relocation Capital Expenditure
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6.6 SUMMARY OF NETWORK DEVELOPMENT CAPITAL

EXPENDITURE

The 10 year Network Capital Investment forecast is shown in table 6.6.1.

Network Development Capital Expenditure

30,000
25,000
20,000
o
S 15,000
»
10,000
5,000 |1 l —
. o HE B B B = §E B B
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Financial Year
Bl | cgislative and regulatory B8 Other reliability, safety and environment System Growth
Bl Quality of supply B Consumer connection [T Asset relocations

Figure 6.6.1: Network Development 10 year Capital Expenditure
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NON-NETWORK SOLUTIONS AND SUPPORT SYSTEMS

7 | NON-NETWORK SOLUTIONS
AND SUPPORT SYSTEMS

This chapter sets out our approach to non-network solutions and support systems.
The chapter provides an overview of the plans we have in place for emerging
technologies such as solar generation and battery storage systems. The chapter
also outlines the benefits we have gained from installing our own smart meters.

WEL Networks is investigating and testing solar generation and battery storage to have a robust understanding of their
capabilities, impacts and influence to the network. Further, WEL have installed six standalone electric vehicle (EV) fast charging
stations to support the NZ government initiative in promoting the use of electric vehicles. In conjunction with this WEL have
partnered with local businesses to install EV charging stations at seven other sites across the region. WEL is continuing to
develop new systems for smart meter analytics as well as providing these services to other companies.

7.1.1 Solar Generation

As of 1 April 2020, WEL has over 1,200 customers who have mounted photovoltaic panels with panels totalling over 5SMW of
installed capacity. The graph below illustrates the historical growth of solar connection and capacity.

T otal Confirmed Connections - < 10kW Installation Cumulative Capacity - >10kW Installation Cumulative Capacity

1,500 6,000
[¢]
c
1,250 5,000 3
. g
3 1,000 4,000 =
<
(&) @
g 750 3,000
5 H]
g 500 2,000 o,
[ <
250 1,000 =
4{( g

0 0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Year

Figure 7.1.1.1: Total Distributed Generation Connections over the last 10 years

To study and understand the future impact and opportunity of solar generation, WEL Networks has undertaken a range of
Distributed Energy Resource (DER) trial projects with Solar Generation being one of the energy sources.

7.1.2 Distributed Energy Resource (DER) Investigations

WEL has taken a proactive approach to distributed energy resource management by carrying out a number of practical trials. A
grid-tied microgrid has been developed and built, including solar PV generation, battery energy storage, diesel generation and
integrated control system.

This project is providing WEL Networks with data and information on operating a number of DER’s together and the impact
they have on the network. These findings will provide insights for future capital investment into the traditional network to provide
customers sustainable and low cost options to meet their energy requirements.
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Figure 7.1.2.1: Distributed Energy Resource Micro Grid

7.1.3 Smart Meter

WEL has installed over 68,000 smart meters in its distribution area since 2011 and is continuing to install smart meters on new
connections. WEL has gained significant expertise in developing tools and analytics for meter data and continues to develop
new systems with the aim of becoming the centre of excellence for smart meter data analytics in New Zealand.

WEL has realised benefits of the tools and data analytics across the network and these can best be categorised as near real
time operational and planning benefits. These are discussed further below.

A system is currently under development for receiving and processing 5 minute interval measurement data (including voltage,
current and power) from meters and using this data to support a number of advanced use cases.

Smart Metering Systems

The smart metering systems consist of the core communications and meter management modules supplied by Itron and other
data systems built by WEL, to manage meter readings and meter device information in order to meet MEP (Metering Equipment
Provider) process and compliance requirements.

Mesh Communications Network and Advanced Meter Management

The Itron head end hosts a suite of applications that support the WEL smart meter implementation. The head end itself is hosted
in the United States and the contractual arrangement is a “Software as a Service” agreement. The application is accessed in the
WEL office via a web interface. Data traffic from devices and other application traffic flows from the WEL office to the head end
via an Internet Virtual Private Network.

The Advanced Meter Management module within the Itron head end is the main application used for managing devices (meters,
relays, access points) and for setting up schedules, reports and exports. The number of devices in various life cycle states

can be monitored along with events and alarms from devices. On demand interrogation and control of devices at selectable
frequencies can be performed using web services. Meter readings and events are obtained at scheduled intervals.

Smart Meter Database and Data Warehouse

WEL is a Metering Equipment Provider (MEP) currently providing metering services to eight retailers. To support this function
WEL maintains a Metering Equipment database containing all metering equipment details and associated compliance
information. Tablet devices are used to field capture meter installation activity and update the database automatically.
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All smart meter readings and event data are downloaded from SSN and stored in a Meter Data Warehouse. This provides meter
data feeds to traders for sites where WEL is the MEP, updates to the Registry, and also serves as a data source for reports and
analytic tools that use the data for distribution network purposes. This database is linked to the previously mentioned Metering

Equipment database and the Network Billing database.

Smart Meter Operational Benefits

Proactive Low Voltage Correction

WEL is able to poll and log (voltage, current, power and power factor) data from the meters remotely at a customer’s premises.
This allows Voltage Complaints and other issues which require investigations to be carried out from the office, without having
to install data loggers at the site. Five minute logging of voltage and current is being incorporated into Compass to allow for a
review of the general power quality at the time the customer is reporting the issues.

Control Room Operations
The control room has the ability to monitor meter voltages in real time. This results in:

= Improved fault detection and management: By using smart meter voltage data it is possible to confirm if and where a
single HV fuse is suspected of having blown. When power is restored by a fuse or switch being closed it is possible for the
operator to check voltages and confirm power is back and at normal levels on all phases. It is no longer necessary to direct
fault staff to climb a pole or open a transformer cabinet to measure voltages and confirm power has been restored.

= Improved Network Flexibility: Having the ability to obtain an instantaneous measurement of voltage has improved the
flexibility of our network. This can be used to increase the proportion of the network that is backfed during both planned and
unplanned outages.

= Reduction in Response Time: When power is lost to a smart meter it sends out a communication to inform WEL that
power has been lost, this is referred to as “last gasp”. This signal is fed into our NMS (Network Management System) and
simulated as a customer call creating a ‘no power’ incident. This provides the operator with immediate notification of an
outage. This can then be actioned and fault staff dispatched directly to the correct fault site, prior to any fault notifications
being received from the public.

Reduction in Fault Call Outs

As we are able to connect to a smart meter and obtain instantaneous measurement data; Customer Service Representatives
use this when we receive a call of part power or no power from a customer to determine if the fault is on the network side of the
meter or within the customer’s installation. This has reduced the number of faults that our staff need to attend.

Streetlight Control

The failure of a ripple injection plant on a GXP resulted in a loss of control of automatic streetlight control. Smart meters have
been installed on all streetlight control points and mesh commands used to switch the control contacts were sent through the
smart meter communications mesh. This successfully allowed centralised control of the streetlights while repairs to the ripple
plant were undertaken. Use of smart meters also provides the ability to remotely confirm the state of a device’s switch in real
time and also measure the ripple plant signal strength at that device.

Smart Meter Network Planning Benefits
The detailed information provided by the smart meters provide a range of network planning benefits including:

* Proactive Power Quality and Abnormal Condition Detection: The voltage excursion events generated by meters are
stored in a data warehouse. These events are analysed and reported on in various ways with the intention of identifying
various conditions such as overloaded transformers, overloaded or undersized conductors, incorrectly tapped transformers,
loose connections and deteriorating or broken neutrals. A significant number of unsafe conditions have been detected and
proactively repaired as a result of this ongoing analysis.

= Load profiling: The meter load profile information can be aggregated to distribution transformer level and by supplementing
this with feeder profiles to account for legacy meters, an accurate approximation can be derived of the distribution
transformer load profile. This can indicate overloaded transformers and an assessment can be made of the severity of that
overloading (in terms of quantity, timing and duration) and appropriate upgrades planned and prioritised.

= Identification of DG and Unauthorised Energy Export: The smart meters can detect energy export and sites reporting
this can be compared with known and approved DG sites to identify sites for investigation.
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= Revenue Assurance
s Load control not operating — confirming that load control is operational at a site and is being correctly measured.
= Tamper - altering of a meter generates tamper events.
= Confirming site capacity — identifying overloaded sites

s Meter bypass detection — with the meter in the disconnected state, potential on the load side can be detected.

* Reduction in Capital Expenditure: By using smart meter analytics WEL has been able to improve our asset management
decision making by using real world measurements instead of relying on often more conservative modelling that often results
in a reduction in network upgrades required.

7.1.4 Electric Vehicles

WEL Networks has established a network of public chargers throughout the Waikato to support the movement of EVs.
= Maui Street, Te Rapa

=  Wayside Road, Te Kauwhata

=  Bow Street, Raglan

= Innovation Park, Ruakura

= Caro Street, Hamilton CBD

= Hampton Downs Raceway

= Mystery Creek, Waitomo Fuelstop

= Six Countdown supermarkets

WEL has partnered with EECA through the Low Emissions Vehicle Contestable Fund (LEVCF) on two projects. The first to assist
in providing some of the chargers, mentioned above. The second project was to develop and build a fully electric elevated work
platform (EWP) truck, or ‘bucket truck’.

WEL Networks is using smart chargers to manage the time of charging the electric truck and electric pool vehicles at the depot.

In 2021 we plan to run a trial of a home charger engagement management program that involves interfacing customer chargers
to an automated device management platform. It allows us to understand customer needs on EV charging, and provides the
ability to accommodate more charging flexibility without triggering upstream asset replacement. This trial aims to establish the
benefits to both the customer and the network of managing how and when EV’s charge.

WEL Networks has a variety of non-network support systems that enable the business to conduct its day-to-day activities in an
efficient manner. The key systems are Network Management System (NMS), Geographical Information System (GIS), Enterprise
Resource Planning (ERP), Customer Relationship Management (CRM), Network Billing, Electronic Content Manager (ECM),
Vegetation Management System (VMS), mobility services, Compass, and the new Customer Self Service (CSS) web portal.

In the majority of cases, the non-network support systems are “off the shelf” products configured to accommodate internal
business processes. These are supported by internal staff and 3rd party vendors to ensure that the systems remain up-to-date,
secure, and fit for purpose. The legacy mobility solution has been developed specifically to WEL's needs by a third party vendor
who works closely with the business to maintain and enhance this system. This mobility solution is being supplemented with the
deployment of new mobility apps to collect inspection data from the field. A strategic mobility programme will be established

to consolidate the mobility solutions and build out more capability in future. The Network Billing System is a bespoke system
specifically for use within WEL Networks as third party products were either not available in the market place at the time of
implementation or were priced well beyond internal costs relating to system development. The smart meter data system, Data
Warehouse, and Device Database have been developed in-house. The Advanced Meter Management module is a third party
product and externally hosted. The current GIS system is being phased out and will be replaced with a new off the shelf solution
by the end of 2022.

These systems interface with one another to ensure a consistent dataset is available across the non-network support systems
landscape in a format that is meaningful to the users of each system.
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Figure 7.2.1: Non-network Support System

7.2.1 Network Management System (NMS)

The NMS enables the fast and efficient control of the electricity network for the operator. It consists of the General Electric
PowerOn Advantage software package and data storage systems connecting with our SCADA Devices through an IP based
wide area network. The Supervisory Control and Data Acquisition (SCADA) network includes Remote Terminal Units (RTUs) that
communicate back to the control room equipment in real time. The key business benefit of the system is to enhance the safe,
reliable and efficient management of the network, as well as providing effective customer service. The current system was first
implemented in 2011 and has been updated regularly since then.

The NMS consists of the following subsystems:

= Distribution Management System (DMS) and Switching Management

= Qutage Management System (OMS)

= Trouble Call Taker, with smart meter information integration

= Reporting

=  Webviewers

= Historian
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These subsystems are described as follows:
= Distribution Management System (DMS) and Switching Management

The DMS is the core of the NMS. It collects the real time information and disseminates it to users and other subsystems.

A key element of the DMS is the connectivity model that allows operators to easily see the effects of actual and planned
switching through animation of the diagram with the current energisation state. It also controls all switching management
steps (preparation, validation and execution) and can enforce built in safety logic throughout all stages. This is a particularly
powerful aspect of the system, especially from a safety perspective and enforcement of operational procedures.

= Qutage Management System (OMS)

The OMS is an application designed to aid in the management, prioritisation, administration and reporting of outages on the
network. The OMS automatically associates customer calls and clusters of calls to the one incident and to the respective
devices supplying them. To do this OMS relies on the Installation Control Point (ICP) to transformer relationship and the
connectivity of the DMS. ‘Last gasp’ data from the smart meters has been integrated with the OMS to improve fault location
by simulating customer calls.

= Trouble Call Taker, with smart meter information integration

The Trouble Call Taker records customer calls and provides vital information to the Dispatch Team. The information derived
from the calls is integrated with the OMS to predict the location of faults or likely future faults. It can also be used for post
event analysis. It is available to the internal WEL Dispatch Team as well as the external after-hours call centre.

= Reporting

The reporting system performs queries over the NMS database using MS SQL Reporting Services and there a large number
of system and in-house developed reports tailored for different parts of the business. All network reliability information
(SAIDI, SAIFI etc.) is captured by the NMS and is presented in reports. The annual reliability disclosure reports are also
automatically generated.

=  Webviewers

The PowerOn product provides a web based view of the operating single line diagram and a linked geographic view (based
on GIS). This provides visibility of the system to a wider audience in the business. An alternative viewer based on more
modern software is being trialled and is expected to be implemented in the 2020/21 year.

= Historian

All analogue points with the NMS are recorded and stored within a product called TrendSCADA. This makes the data
available as tables and trends to other users in the business.

The NMS system was upgraded to PowerOn Advantage V6.4.1 in 2019 and consists of multiple application servers distributed
over the WEL main office and the disaster recovery site. There are communication gateways to the WAN (Wide Area Network)
at each of these sites. Most of the core system is virtualised on recent high quality hardware. Such arrangements ensure high
availability and resilience of the system. There are separate pre-production and development environments. An upgrade to
V6.6.0 is currently underway. These system software upgrades are typically done on a two yearly basis. Third party software
such as Linux, Windows and Oracle are also upgraded to the latest supported versions when these upgrades take place.

Some mobility functionality have been developed to allow the dispatch of fault jobs to field devices and the completion of fault
reports from the field. A full mobile switching application is planned to be implemented in the 2020/21 year. This will replace
earlier dispatch and fault reporting functions and provide a real-time view of the network diagram in the field and full integration
with the control room for field switching operations.

Supporting IT infrastructure is continuously monitored for performance and typically refreshed on a four yearly basis. Improvements to
cyber security are made as part of a wider ongoing IT program of works or in response to recommendations from external reviews.

7.2.2 Geographic Information System (GIS)

The network assets managed by WEL are distributed over a large geographical area, so WEL needs to know, visualise and
analyse the geographical location of each asset. The WEL GIS enables this by storing the spatial data for each asset (that
describes its geographic coordinates) and any associated contextual information which can be presented to users in a variety of
targeted ways depending on their needs.

As well as the spatial data, the GIS contains a basic connectivity model enabling users to visualise connected assets spatially
and trace the connectivity of the network spatially upstream and downstream to identify connected assets.
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Each asset record in the GIS has a spatial attribution that describes the asset, its location, its relationship to other assets, the
lifecycle state (e.g. In Service or not), the length of linear assets (e.g. conductors), and the asset’s connectivity and electrical
state (Open/Closed and which circuit it is connected to).

The asset data is updated in the GIS by means of physical and electronic ‘As Builts’ and GPS survey data received from within WEL
and from external contractors. This data is uploaded or entered into the GIS to keep the asset data up-to-date. Structured and on-
going quality assurance routines are in place to monitor data entered and identify priority legacy data to target for remediation.

The following contextual data is contained in the GIS. Its purpose is to allow core asset data to be viewed and analysed in
relation to features that give context to the asset data;

= Landbase information from Land Information New Zealand (LINZ)

= Master Address data from CorelLogic

= Aerial Photography

= Political Boundaries from Statistics New Zealand

The GIS provides data by external interface to NMS (CAD files), SAP (aspatial data), Design (CAD files) and other systems so that
there is consistent and unified geographic data used throughout the organisation. WEL GIS data is also automatically extracted
for the beforeUdig organisation to provide detailed GIS plans of WEL's Network (alongside other utilities) to ensure the safety of
those working near WELs assets and to protect the assets from damage.

Currently WEL runs a hybrid GIS system with legacy components from Hexagon/Intergraph alongside an Esri Enterprise
deployment with full collaboration to ArcGIS Online cloud platform to support mobility and external access. The GIS road map is
to move all functionality to Esri solutions over the next few years (target October 2022) and that includes replacing the Hexagon
GTechnology solution with Esri Utility Network Management Extension for ArcGIS Pro. WEL GIS uses safe Software’s FME
product for ETL and reporting needs.

For on premise GIS components (Hexagon and Esri) systems are hosted within a virtualised server environment on modern, high
quality hardware. There are separate production, testing and development environments managed within structured system
development life cycles. For external/mobile systems WEL collaborates data from on premise to the ArcGIS Online Cloud
platform. Change management processes exist to protect the production systems and data and to ensure these key information
systems are always available to users.

WEL is in year two of a three year site product licence contract with Hexagon and year one of a three year Enterprise Agreement
with Esri. Esri Support is provided by Eagle Technology (NZ Distributor).

Recent system enhancements include; Deployment of Esri mobility solutions (online and offline) for Inspections, Scoping and
operational field data collection; Deployment of Clearion/Esri Vegetation Management System; Deployment of bespoke internal
Web Map Applications for Works Planning.

In early 2021 a full LiDAR assessment of the network is being carried out. This will enable a global update of our special
information and will highlight missing assets.

7.2.3 Enterprise Resource Planning (ERP)

SAP consists of the ERP, Customer Relationship Management (CRM) and Business Warehouse (BW) reporting. The core ERP
system supports the finance, works management and inventory management functionality for the business. The functionality
that is enabled with SAP includes:

= Finance and Controlling

= Project Systems

= Plant Maintenance

= Materials Management and Inventory Management

= Quality Management

The Finance and Controlling module is the central accounting function within SAP and incorporates accounts payable, accounts
receivable, asset accounting, banking, general ledger accounting and forecasting and budgeting. The reporting outputs form
the company’s financial statements from both a business and regulatory requirements perspective.
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The Project Systems module is used for managing expenditure against capital projects (both network and non-network).
The project managers forecast and monitor the expenditure against the work delivered via the work order process. The costs
accumulated from the delivery of the project are capitalised into a number of assets in the financial asset register.

The Plant Maintenance module forms the works delivery component of SAP. Network assets are represented as equipment
records where maintenance and repair work orders are raised against. Labour, materials and external service costs are recorded
against the work orders as the work is completed. There is also a preventative maintenance function that contains the planned
maintenance schedules. Work orders are automatically generated ready for the field teams to complete the planned maintenance.

The Materials Management and Inventory Management modules contain the spares inventory. The inventory is restocked based
on requirements planning (via work order reservations and other requirements) so there is enough stock on hand for project
work and fault breakdowns. Materials Management includes the procurement (purchase orders) functionality. Purchase orders
are used to procure inventory, external services, business consumables etc.

The Quality Management module is used to record the site safety auditing tasks against the work performed. Here an evaluation
of the performance of the internal field staff and external contractors are able to be measured and reported on.

The ERP solution is integrated with other systems to maintain consistency with the equipment data within the GIS system and to
create necessary work orders from the NMS Trouble Call system (for faults/breakdowns). The mobility solution feeds these fault
work orders to field staff to assist with information flow and data (repair/cause) collection.

The CRM system is used to manage customer feedback (complaints and compliments) relating to work completed in the field.
The CRM system captures the initial feedback and the activities for the resolution of the issue.

The SAP Business Warehouse collates the SAP and non-SAP data and provides for the transactional reporting needs for the
business. Using analysis tools (both SAP and Power Bl) the data can be analysed accordingly by the business users to locate
trends and manage any KPI measures to gauge how the business is performing.

Future enhancements to the SAP system include:

= Upgrade of SAP environments to the latest support packs so the system is kept secure and its components are kept in
vendor support.

= Deployment of Fiori apps for better user experience on all devices including PC’s, laptops, tablets, and phones irrespective
of the operating system installed.

= Upgrade of the existing SAP Business Warehouse solution

= Review of the current ERP solution to determine the upgrade path or replacement with an alternative ERP system.

7.2.4 Network Billing System

The billing system is an internally developed system to support the requirements of ICP management, and the retailer and direct
billed consumers invoicing calculations.

The system controls different data aspects to meet the billing requirements of the Company which includes:

= |CP Information: This data has a two way synchronisation with the data held by the Electricity Registry. This synchronisation
includes ICP details, network pricing category, status and retailer switches.

= Consumption Data: Receives retailer consumption data for processing the retailer invoices (invoices created in SAP). This
includes both Mass Market and TOU billing.

= Revenue Assurance: Provides revenue assurance of the retailer data supplied. This may be via billing history, ICP statistics,
retailer data interrogation or comparison with the metering data provided by the smart meters.

= Customer Data: Holds ICP customer data supplied by the retailers

= System Interfaces: Provides interfaces with the smart meter database, NMS Outage Management system, GIS and SAP.

This system centralises ICP related data obtained from the Registry, traders, GIS and smart meters. It is used to perform energy
billing to traders and is a source of data to other systems such as NMS.
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7.2.5 Electronic Content Management

Content Server using OpenText (known to WEL staff as Content Manager), is a repository for unstructured corporate data. It
provides a controlled location within a defined taxonomy for accessing and sharing information such as agreements, policies,
guides, emails, presentations, board books etc. It builds an understanding of the history of the business, its decisions and
relationships, including financial, asset/equipment, human resources, board and community.

The compiled history within Content Server dates back to 2004 with specific archive folders for historical documents.
Document management ensures that despite the large number of documents and emails in the system, important items are
still discoverable to support good decision making and understanding. Version control applies to all content, providing a single
controlled source of the truth and is leveraged by the intranet, SAP and any system that may reference business documents.

7.2.6 Mobility Systems

The mobility solution is a bespoke solution that provides functionality for electronic data collection from the field.

There are 4 main parts of mobility being used:

= Inspections: The preventative work orders are provided to facilitate the collection of maintenance condition data which is
stored in SAP as measurement documents. This facilitates the collation of condition history for the network equipment for
detailed planning and lifecycle analysis.

= Faults: The breakdown work is assigned to the respective field worker who is able to view important detail such as address,
contact details etc. This helps to speed up the response by ensuring accurate information is communicated to the faults
technician. At the completion of the repair, notes and repair information is sent back along with damage coding for long term
maintenance and fault analysis.

= Reporting of Defects: Capturing information about the defect, including observations and any necessary photos which
create a notification record in SAP. These notifications are submitted into a planning queue for rapid analysis and corrective
work creation as required.

= Smart Meters: The certification details are captured electronically along with any job information. The data is interfaced
directly into the metering database via a data validation portal.

A digital roadmap will be established to consolidate the various mobile platforms currently in use plus build out the mobile
capability of the business. These changes will include an electronic workflow function to move work through the business
without the need for paper. Digital job packs will be electronically dispatched to field crews and all paper currently being
completed in the field will be replaced with digital forms and mobile applications.

7.2.7 Customer Self Service Portal (CSS)

The Customer Self Service Portal is a bespoke web application developed in 2020 and caters primarily for Customer Initiated
Works, related billing tasks, and some customer service team functions. The system centralises all online requests and related
data obtained from customers. It is used to manage these requests through the approval process and is a source for work
processed internally prior to handover to Field Services via SAP.

Future enhancements to the CSS Portal include:

= Consolidate all online requests into the portal where appropriate:

o Distributed Generation Applications
o Cable Locate Requests

= (New) Physical Connection Bookings
s High Load Consents

o Tree Trimming Consents

o Temporary Disconnection Requests

o Permanent Disconnection Requests
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New Connections Works Delivery
s Schedule and dispatch
= View work request schedule on a mobile device

s Update and complete work requests on a mobile device

Retailer dashboard (accept new connection)
New Connections Team dashboard (mobile work request management/field delivery)
Online quote and invoice

Additional SAP integration (display WO number and status)

7.3.1 Non-network Capital Expenditure

The non-network capital expenditure addressed in this section covers:

Computer Software Capital Expenditure. This covers the periodic upgrades of existing software applications and the
development of new business tools. Examples include:

= Major version upgrades for our industry standard software applications including SAP, GTechnology Suite (GIS), Esri
ArcGIS, Microsoft Office, desktop and server platforms, our document management system (Content Manager) and
the NMS;

= |Implementation of the digital roadmap, which provides in-field connectivity to core systems, resulting in significant
productivity gains;

Computer Hardware Capital Expenditure. This covers the physical computing infrastructure including servers, storage,
switches, firewalls and desktops. Our server systems have an expected lifespan of three to four years and will need to be
updated in 2022. Desktop, laptop, and tablet computing devices are also on a three to four year replacement cycle. We will also
continue to monitor and review the use of “on-premises” infrastructure, versus moving hosting into the ‘cloud’. It is highly likely
that relatively non-critical systems (e.g. Office, Skype for Business, Exchange, and even SAP) could migrate to Microsoft Office
365 and Microsoft Azure over the timeframe of this plan, with transfer of associated costs into operating expenditure.

Motor Vehicles. The forecast reflects the revised policy for non-WEL Services vehicles, which is to replace vehicles at year
10 or 150,000 km, whichever is earliest. We have also moved to a wider pool car model, which has reduced the size of the
fleet and resulted in better vehicle utilisation. The revised strategy results in fewer planned vehicle replacements without
compromising safety, availability or vehicle suitability. The overall pool car fleet is now comprised of 8 vehicles, with 63%
being EV or Hybrid. As more AWD EV vehicles come into the market, the aim is to replace fossil fuel vehicles with EV. This
aligns with our sustainability strategy to change over 75% of the pool fleet to electric vehicles.

Sustainability Projects. WEL is continuing to develop a strong sustainability stance and has embarked on a programme of
activities in support of this. The programme will assist us in reducing our carbon footprint and promote activities that further
enhance sustainability within WEL and in our community.

The table below summarises the expected non-network capital expenditure required over the AMP period.

Routine Non-network
Capital Expenditure ($000’s)
350 300

HHM -
300 300 300 300

Computer Equipment 300 700 300 300

Computer Software 3,000 5,000 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500
Plant and Equipment 100 100 100 100 100 100 100 100 100 100
Motor Vehicles 120 45 = 100 270 107 107 107 107 107
Total 3,620 5,845 1,900 2,060 2,170 2,007 2,007 2,007 2,007 2,007

Table 7.3.1.1: Non-network Capital Expenditure
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The table below summarises the expected strategic non-network capital expenditure required over the AMP period. These
strategic projects target business improvements. Business improvement projects have been budgeted at $2M Capex per
annum, which will be used on projects such as process improvements (including LV works management), mobility enabled tools
and systems in the field, and a focus on data use.

Strategic Non-network 2027
Capital Expenditure ($000’s)
500 500

Computer Equipment 500 500 500 500 500 500 500 500
Computer Software 2,000 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500
Total 2,500 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000

Table 7.3.1.2: Strategic Non-network Capital Expenditure

7.3.2 Non-network Operational Expenditure
The non-network operational expenditure addressed in this section covers:
= Systems Operations and Network Support. This covers areas of the business functions including:

s Asset Management which includes Asset Information and Strategy, Network Planning, Maintenance Strategy,
Network Design, Customer Projects, Development and Automation, System Control and Engineering.

s Distribution Design, Capital Projects.

o Customer Support and Procurement

= Business support. This covers areas of the business functions including:

= Finance, Commercial and Technology which includes, Information Services, GIS, Procurement, Regulatory and
Metering Services.

s People and Performance which includes Health and Safety, Business Assurance, Organisational Development and
Human Resources.

The table below summarises the expected non-network operational expenditure required over the AMP period.

Non-network
Operational Expenditure 2027
(in Nominal Price $000)

System operations and 8,371 8,371 8,371 8,371 8,371 8,371 8,371 8,371 8,371 8,371
network support

Business support 12,674 12,674 12,674 12,674 12,674 12,674 12,674 12,674 12,674 12,674

Total 21,045 21,045 21,045 21,045 21,045 21,045 21,045 21,045 21,045 21,045

Table 7.3.2.1: Non-network Operational Expenditure
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ASSET REPLACEMENT AND RENEWAL

B ASSET REPLACEMENT AND
RENEWAL

This chapter describes our renewal and maintenance approach for the AMP
period. It details our planned renewals and maintenance work and how we
have forecast the associated expenditure.

Delivering our performance objectives, as described in Chapter 5, requires the right balance between expenditure on
maintenance and investment in renewals. In striking this balance, we have considered the whole of life cost of our assets, and
required interventions during their lifecycle.

As part of our capability project initiatives, we have streamlined our end-to-end asset renewal process to improve the decision
making when prioritising replacements and enabling work packaging, by introducing work scoping at the early stage of the
planning process. An Annual Works List (AWL) is generated, and risk ranked, using the outcomes of Condition Based Risk
Management (CBRM).

8.1.1 Key Asset Classes Assessed with CBRM Model

With the establishment of our asset management framework, described in Chapter 3, we have taken a risk-based approach to
renewals with the implementation of CBRM. Key asset groups are now contained within the CBRM model, as shown in the list below:

1. Sectionalisers and Reclosers
Network Switches

Battery and Power Supply Systems
Circuit Breakers

Distribution Transformers

11kV Overhead Line Conductors
LV Pillars

Poles

© ® N O o » e P

Protection Relays

=Y
e

Ring Main Units

-y
jury

Crossarms and Insulators

12. Zone Transformers

For assets, such as HV fuses (DDOs), that don’t have a CBRM model, WEL uses information obtained from inspection and reliability
tools, such as Failure Mode Effects and Ciriticality Analysis (FMECA) to assess risk of failure and to prioritise the renewal programme.

There has been a steady reduction in the SAIDI impact attributed to equipment related failures as described in Chapter 5.

The most significant reduction is in 16mm? copper conductor failures. While the number of these failures is reducing we still
have a high rate of jumper and twist joint failures. We are initiating a long-term response to identify and address these areas of
weakness in a cost effective manner. Our reliability is also impacted by storm events and bird contact.

Although WEL is achieving positive results in SAIDI reductions in the equipment failure category, planned SAIDI has been
increased to enable the asset replacement program to be completed. We have also seen an increase in planned SAIDI due to
the introduction of the Electricity Engineers’ Association proposal for HV Live Line safe work practice. This has increased the
amount of work on HV lines to be undertaken whilst de-energised.
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Optimised asset management also seeks to lower the cost of replacement for each asset class. We lower these costs through
our Operational Excellence initiatives that scope, group and risk-rank replacements. The risk-ranking targets replacements to
the assets with the highest risk and allows us to extend asset life with lower overall risk. The grouping and scoping allows more
streamlined replacement planning and execution, while lowering the cost of each replacement. Our Computerised Maintenance
Management System (CMMS) has now been updated to include asset risk scores and upstream isolation switches to allow
grouping of notifications and planned work.

The resulting maintenance works and renewal plans are described in Section 8.2 below.

Our maintenance activity is first and foremost safety focused. After which, it is structured to minimise the whole of life costs
of our assets while managing optimum performance over time. This is achieved by selecting maintenance techniques and
processes that:

= Ensure safety risks are identified and mitigated;

= Optimise the costs of maintenance together with renewal expenditure;

= Meet all applicable regulatory requirements;

= Improve work delivery efficiency through the work management process and

=  Where possible improve network availability.

These techniques are described for each asset category in Section 8.4 below.

8.2.1 Assumptions and Inputs

A number of assumptions and inputs inform the level of maintenance undertaken on our assets. The key assumption and inputs
are described below.

Industry Standards and Analysis Tools

Maintenance tasks are determined by the use of industry maintenance standards, supporting tools and analysis that assist
maintenance engineers to optimise and rationalise the maintenance plan. From 2017, WEL began a programme of creating
Standard Maintenance Procedure documents (SMPs). This started with key assets such as circuit breakers and protection
relays. All asset classes will have SMPs developed by mid-2021.

SMPs will outline the maintenance requirements in the Maintenance Manual in a more detailed and procedural way. This is expected
to assist in standardising plant maintenance processes and the capture of key asset information, including asset condition.

Asset Inspections

We regularly inspect our assets, the surrounding area and vegetation. The frequency at which an asset is inspected or
monitored is determined by potential risk, manufacturer’s recommendations and legislative requirements. During an asset
inspection, the condition is assessed and recorded, along with any defects found, in the Computerised Maintenance
Management System (CMMS).
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Condition Assessment

Asset condition influences the extent of servicing, any necessary repairs required and provides vital data to inform our asset
renewal decisions. Our condition assessment is based on a 0 to 5 rating system, as set out in Table 8.2.1.1 below.

gondition Score Remaining - Description

5 Early Life As newly installed or equivalent

4 Mid Life Normal ageing and use

3 Near End of Life Likely to meet replacement criteria at the next inspection

2 End of Life Meets replacement criteria. Schedule for replacement within 18 months
1 Unserviceable Unserviceable but not hazardous. Replace within 14 days

0 Hazard Immediate action is required to eliminate hazard

Table 8.2.1.1: Asset Condition Assessment Ratings

Defect Notifications

Defects are identified during inspections. If an asset has a defect, the asset inspector will assess the severity of the defect and
assign a defect rating as specified in Table 8.2.1.2 below.

bereet Ratlng pefect Glassification Dellvery reried

2 days Faults / Urgent work required — immediate temporary repairs
may be required to ‘make safe’

2 Amber 4 weeks No customer outages or door knock for low volume of customers.

3 3 months Major customer consulted if outage required, typically Plant
Maintenance will be priority 3.

4 18 months Long lead material consideration

5 Green 3 years Typically asset replacement works or jobs which could be
undertaken as part of capital projects.

Table 8.2.1.2: Defect Classifications

8.2.2 Management of SF

Sulphur Hexafluoride (SF,) is a gas used in modern switchgear as an insulating and arc quenching medium, however it has an
adverse effect on the environment. As a prudent operator, WEL manages SF closely in terms of exploring options in minimising
the overall capacity of SF, in WEL's equipment i.e. using vacuum as an alternative arc quenching medium. We have initiated

a review of equipment that could be used as an alternative to SF-filled switchgear. In the meantime we are required by law

to disclose the quantity we have installed in our network. We record and monitor the volumes of SF, gas installed, disposed
and emitted into the environment. As at 31 December 2019 the volume of SF; utilised by our switchgear is 1.43 tonnes. During
the year, while we were able to reduce our stored spare SF,, our overall SF, increased by 38kg due to network expansion and
replacement of oil RMUs.

8.2.3 Vegetation Management

Vegetation Management is the process of managing vegetation in and around our assets that have the potential to interfere with
the safe and reliable supply of electricity to our customers and network. We have increased our inspection frequency and also
introduced a vegetation management system to record, predict and manage all vegetation works through mobility. This system
has a vegetation growth model to help predict future vegetation management requirement per vegetation species. On top of
efficiency improvements this is forecast to provide an improvement to our vegetation related SAIDI.

Vegetation operational expenditure is based on our vegetation management requirement to maintain safety compliance and
ensure network reliability targets are met. Table 8.2.3.1 shows expected expenditure for the AMP period.
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Vegetation Management

. . 2022 | 2023 | 2024 | 2025 | 2026 2028 | 2029 | 2030 | 2031
Operational Expenditure ($000’s)
Vegetation Management 1,632 1,616 1616 1,616 1,616 1,616 1,616 1,616 1,616 1,616
Total 1,632 1616 1,616 1,616 1616 1,616 1,616 1,616 1,616 1,616

Table 8.2.3.1: Vegetation Management Expenditure

8.2.4 Service Interruption and Emergency Management
Service interruption and emergency management relates to required faults work.

The projected faults spend profile slightly increases over the next 10 years, as shown in Table 8.2.4.1. This is based on the last
five years’ historical data and our CBRM models’ projections. The slight increase in faults is from our strategy to slow asset
replacements and to extend the lifespan of assets. Modelling shows that for a marginally higher fault cost, we can defer a
significantly higher value of asset replacements. Our history also shows that approximately 70% of faults are low voltage faults.

Service Interruption and

Emergency Management 2023 | 2024 2025 2026 | 2027 2028 | 2029 | 2030 | 2031
Operational Expenditure ($000’s)

Service Interruption and Emergency 3,231 3,248 3,264 3,280 3,313 3,346 3,379 3,413 3,447 3,482
Management

Total 3,231 3,248 3,264 3,280 3,313 3,346 3,379 3,413 3,447 3,482

Table 8.2.4.1: Service Interruption and Emergency Management Expenditure

8.2.5 Maintenance Forecasting

Our maintenance activities and associated expenditure have been forecast by asset category. The basis of the forecast includes
estimates of asset quantity, maintenance type (preventive, predictive and corrective) and relevant unit costs. Unit costs are
based on historical maintenance task costs, adjusted for known changes e.g. increases in labour costs. These are validated
annually with our maintenance team to ensure improvements are captured and updated in our plans.

The maintenance forecast for each asset category is shown at the end of each section below.

8.2.6 Innovations and Improvements in Maintenance Practices

Innovation and continuous improvements are necessary to meet our cost efficiency objectives. As part of WEL's Capability
Projects, through the Operational Excellence initiatives, the Maintenance Strategy team has been working on improving the end-
to-end Maintenance Process flow. This is intended to drive improved asset reliability, data quality, and works delivery efficiency.
The maintenance related improvements and innovations we have recently implemented include:

= Development of Maintenance Strategy’s maintenance planning end-to-end process, known as CP5. CP5 starts from failure
mode first principles, using Failure Mode, Effects and Criticality Analysis (FMECA) to identify the available maintenance
options for all possible failure modes. A gap analysis is then completed between the available maintenance options and
existing maintenance program for the specific faults or defects WEL's equipment is experiencing. Whole Life Cycle Cost
(WLCC) analysis is used to evaluate maintenance options to close any gaps identified. A Maintenance Engineering Strategy
(MES) is developed to implement and record the revised maintenance plan;

= The effectiveness of the revised maintenance plan will be monitored by review of ongoing failure or defect data, and used to
make further refinements in a continuous improvement cycle, refer figure 8.2.6.1;

= |[nitial trials of mobility solution tool to record asset information in the field;
= Improved inspection strategies that enhance risk identification, asset condition and population data;
= Implementation of ‘targeted’ inspection programmes for overhead line assets and PILC cable terminations;

= Updating of the master data specification to align with the asset condition monitoring requirements;
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= Improvement of asset data quality and accuracy through the field verification and systems cross-checking programme;
= Introduction of diagnostic testing on primary assets, including online and offline cable Partial Discharge (PD) testing;
= Specification of strategic spare requirements for emergency preparedness;

= Development of Standard Maintenance Procedures (SMP) for plant maintenance and corrective works which will improve
delivery of maintenance;

= Review of the maintenance work flow, including system architecture, processes and reporting; and

= Introduction of a dedicated network reliability function to review network performance and inform the asset management
strategy, with a medium to long term aim of reducing customer outage impacts.

L2 Process L2 Process L2 Process
Identify Statutory Complete Failure Complete Whole > L1 Process

Maintenance Mode Effect Life Cycle Cost AWL
Obligations Analysis GENETES

L1 Process

PM

L2 Process L2 Process
Define & Define &
Extract Data Extract Data

L2 Process L2 Process L2 Process
T B Create & Create & Update & Review L1 Process

AWL Planning Maintain MES Maintain SMP’s Malgair:ll(r;;:e Works Delivery

L2 Process L2 Process L2 Process
Maintain SAP Create & Create & Maintain

FLO Cs & Maintain SAP SAP Maintenance
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Figure 8.2.6.1: CP5 Process Overview

Engineering Analysis (FMECA)

Failure Mode, Effects and Criticality Analysis (FMECA) and asset Whole Life Cycle Cost analysis (WLCC) are two of the key
engineering analysis techniques that WEL utilises in driving the maintenance strategy. FMECA undertaken on each asset class
will highlight the common mode of failures. When combined with the actual historical data, the overall strategy will form a
targeted maintenance programme that is expected to address asset reliability issues such as premature failures or condition
related failures.
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Whole Life Cycle Cost (WLCC)

WLCC is used to analyse available maintenance options, verify the maintenance programme is ‘balanced’ in terms of costs, and
demonstrate the trade-offs between OPEX and Capex.

Maintenance Engineering Specification (MES)

The required maintenance program for an asset class is identified through one or more of the following:

= FMECA

= WLCC

= Regulatory Requirements

= | egacy maintenance task lists

= Original Equipment Manufacturer (OEM) requirements/recommendations

= Component-based plant maintenance database

= Local/industry knowledge

The Maintenance Engineering Standards (MES) in conjunction with the asset class’ common failure modes, translates the above

into the measurement points that are relevant to asset condition monitoring. MES also defines the engineering information required
for establishing the maintenance plans for an asset class in WEL's Computerised Maintenance Management System (CMMS).

Measurement Points

Measurement points (MPs) are specified for each of the sub-categories of an asset class. MPs are outlined based on “what”
needs to be measured and tracked on an item of equipment through inspections and testing regimes. MPs can be numerical,
text or character values, depending on their application.

L2 Process L2 Process
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Maintenance
Obligations

L2 Process
Complete Failure
Mode Analysis

Complete Whole
Life Cycle Cost
Analysis

4.0 6.0
5.0 |
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L2 Process

Define Master

Maintain SMPs for MES

Figure 8.2.6.2: MES Process Overview

Standard Maintenance Procedures

WEL is currently rolling out improved Standard Maintenance Plans (SMP) to ensure they meet the requirements of the current
asset technology and actual condition. The process covers all assets including poles, conductors, pillars, transformers,
substations etc. The purpose of rolling out the SMP program is to define the required level of maintenance which will ensure
equipment and systems deliver a safe and reliable service at their required duty, taking into account the environment in which
they operate. This approach is a key driver of WEL's asset management strategy which is based on a preventive and predictive
approach that takes into account the capacity of available resources, access to assets and the balance between safe operating
assets and life cycle cost effectiveness.
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Our Maintenance Strategy Team retains oversight and technical management of the standard maintenance plans and sets
the guideline for both internal and external (contract) maintenance service providers. These teams are obliged to perform
maintenance to the high standard set out in the SMPs and provide critical measurements and test results back to our
maintenance strategy team for them to perform reliability analytics and ensure our network remains safe and reliable.

Our continuous improvement framework is based on the principle of “data supporting decision making”. The data we use to
improve our services includes:

= Work order history

= Notification process and defect prioritisation
= Work visualisation and optimisation tools

= Performance KPlIs

= SCADA

= Fault register

= Incident register

= Call Centre logs

Ultimately, we seek to not only make improvements to our network, but also internally as a company by improving our processes
that will lead to better service for our customers.

The application of these innovations and improvements is discussed in Section 8.4 below.

We have used Condition Based Risk Management (CBRM) modelling to develop a risk based approach to planning our

asset renewals. This approach prioritises the renewal of assets that present the highest risk to safety, network performance,
environment and financial loss. The methodology is used by numerous electricity distribution companies internationally to deliver
effective risk related asset management.

CBRM is a process that combines asset information (e.g. age, asset type, working environment, condition, other factors

such as number of connected parties etc.), engineering knowledge and practical experience to estimate future condition and
performance of network assets. Specific risks for each asset category are identified and quantified. We have developed CBRM
models for all of our key assets.

Through the asset planning process, WEL manages scope and budget requirements of renewal work. This is outlined in the
Project Definition Document (PDD).

Overall WEL's asset renewal philosophy remains aligned to its previous AMP displaying a relatively flat five year expenditure,
with an increase to address ageing poles and crossarms through years 6 to 10. We have reduced the overall spend and the rate
at which we ramp to address our ageing assets. The major reduction has been through reviewing our overhead line reliability
strategy and the rate at which we replace conductors. Capitalised Faults and Notification work will increase slightly over the 10
year period in response to the significantly reduced asset replacement strategy.

8.3.1 Investment Scenarios

To determine the optimal level of renewal expenditure across our key asset categories, we considered four alternative investment
scenarios and compared to a baseline of the 2020 AMP approach. Figure 8.3.1.1 below shows indicative 10-year risk profiles for
each scenario. The scenarios are:

= Scenario 1 - The Do Nothing scenario models a hypothetical base case to understand the effects of not undertaking
renewals. Under this scenario, by year 10 the number of failures is expected to increase rapidly;

= Scenario 2 - $7M ASR [Proposed] scenario is WEL's preferred option which requires a starting annual budget of $7M
for asset renewals. Under this scenario the number of failures per year is expected to have a slight reduction of equipment
failures compared to the 2020 AMP. This outcome can be achieved through optimisation and prioritisation of critical assets
using CBRM overlaid with other engineering analysis. The overall cost of faults will increase slightly but the increase is much
less than the savings made from deferring asset replacements;
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= Scenario 3 - $8M ASR [+$1M] scenario indicates an additional $1M to WEL's proposed annual budget. There is a small
improvement in the number and cost of equipment failures in comparison with Scenario 2, however, the overall cost is much
greater. Compared to previous AMP strategies this strategy still represents a reduction in costs but with an improvement in
both SAIDI and outage cost outcomes; and

= Scenario 4 - $6M ASR [-$1M] scenario indicates a reduction of $1M from WEL's proposed annual budget. This increases
the number and the cost of equipment failures beyond the savings that are made from a lower asset replacement rate, i.e.
overall this strategy will result in higher total costs and inferior performance.

In summary, our analysis has shown that an asset replacement spend of $7M results in the lowest overall cost. If we increase
spend by $1M our SAIDI decreases slightly, but the overall cost increases. Conversely, if we decrease our asset replacement
spend to $6M, our SAIDI increases significantly and our overall cost increases. Over the 10 year planning period our average
asset age will increase and therefore the lowest cost asset replacement level will increase.

In the coming year we plan to move our CBRM models to the cloud where faster computing is possible. This will allow us to
run CBRM with higher definition cost curves for each asset type. This information will allow further optimisation of our asset
replacement strategies.

Asset Renewal Scenarios - AWL
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Figure 8.3.1.1: Estimated Asset Failures Based on Asset Renewal Scenarios

Our renewal programme is based on Scenario 2 as it maintains a stable level of risk over the AMP period. Our renewal
expenditure will be optimised by prioritising the highest risk assets.

8.3.2 Assumptions and Inputs

There are a range of assumptions and inputs necessary for establishing our renewal plan and CBRM models. These are
described below.

Asset Health and Condition Information

The accuracy of asset age and condition is critical to determining when an asset is due for renewal. For this reason improved
specifications have been implemented in our inspection programs for condition assessment, field data verification and the
mobility solution to improve data accuracy. This is in line with the Electrical Engineers Association (EEA) guidelines.

Asset Monitoring

Diagnostic measurement techniques such as ultrasonic and thermal surveys on overhead lines, PD acoustic surveys on
switchgear, and Sweep Frequency Response Analysis on zone transformers are providing better asset condition information
than simple visual inspections. Asset inspectors have started using unmanned aerial vehicles (UAV) for inspecting overhead line
assets particularly on locations with difficult terrain.

WEL has procured state of the art PD measurement test gear for ground mounted equipment and underground cables. This
equipment has lifted the quality of inspections and is being used to systematically test and record results on WEL assets.

Overhead conductor sampling to determine conductor condition has also been initiated.
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A complete Network LiDAR survey (Light Detection and Ranging) will gain a laser accurate position of all WEL overhead line
assets in relation to ground levels and GPS coordinates. This will be used to aid design, reduce site visit requirements and
enable network-wide risk analysis of design elements with fault data. This analysis becomes even more powerful with the
introduction of computer learning techniques and future LiDAR surveys.

These techniques help eliminate failures proactively through early intervention programmes and can be used to defer premature
asset renewal. It also provides WEL with early warning on potential failures that would result in catastrophic consequences.

Design Life Assumptions

The expected design lives of assets are based on manufacturers’ guidance and our own practical experience managing assets.
WEL seeks to extend the working life of its assets, past original design life estimates, based on risk assessments, benchmarking
asset reliability and the condition of older assets with similar configurations.

This section describes how we manage our assets over their full lifecycle. For each asset category we have:
= Developed FMECA, WLCC and MES analysis and documents;

= |dentified routine and corrective maintenance tasks;

= Described the inspection policy and programme employed;

= |dentified any systemic problems and described our approach to addressing these problems;

= |dentified the replacement programme and drivers;

= Described the innovations we have made to defer asset replacements; and

= Listed the projects underway or planned.

The remainder of this section is structured by the following asset categories, with details of included assets and
expenditure summaries:

= Subtransmission

= Zone Substations

= Distribution and LV Lines

= Distribution and LV Cables

= Distribution Substations and Transformers
= Distribution Switchgear

= Other Network Assets

8.4.1 Capitalised Faults and Notifications

Capitalised faults covers unplanned asset replacement due to network faults. The capital expenditure is detailed in Table 8.4.1.1
and shows a slight increase in line with our asset renewal strategy. Historical network data shows network faults occur regularly
due to storms (2-3 per year), vegetation, car versus pole, vandalism, equipment failures and other miscellaneous causes.
Capitalised Faults can impact the public and WEL personnel safety, customer supply and WEL's reputation. The annual quantity
of faults is forecasted based on historical trends. The exact timing, location and magnitude of a fault is probabilistic in nature and
therefore cannot be undertaken in a planned replacement.

Notifications are asset defects that are identified as requiring urgent replacement within the current financial year. Such
notifications give sufficient time to plan the repair within the year however, due to their urgency insufficient time to plan and
budget for the repair prior to the start of the next financial year. Historical network data shows defect notifications are raised
regularly due to a number of different causes. WEL's strategy is to safely repair all notifications prior to them becoming
capitalised faults, in the minimum outage time possible. The hierarchy of repair is; like for like, WEL standard design or specific
design. The capital expenditure for notifications is outlined in Table 8.4.1.2.
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Capitalised Faults ($000’s) 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031
Capitalised Faults 2,500 2,550 2,600 2,650 2,700 2,750 2,800 2,850 2,900 2,950
Total 2,500 2,550 2,600 2,650 2,700 2,750 2,800 2,850 2,900 2,950

Table 8.4.1.1: Capitalised Faults Expenditure

Notifications 2,000 2,025 2,060 2,075 27100 24125 2,150 2,475 2,200 2,225

Total 2,000 2,025 2,060 2,075 2,100 2425 2,450 2,475 2,200 2,225

Table 8.4.1.2: Notification Capital Expenditure

8.4.2 Subtransmission

Subtransmission Lines including Poles, Crossarms and Insulators

Risks and Issues
The principal risks and issues associated with subtransmission lines are:

= Cars colliding with poles resulting in outages and public safety risks from falling poles or uncontrolled live conductors;
= Insulator failures or tree debris blown onto the lines during high wind or storm events; and

= External influences such as possums or birds causing flashovers.

Maintenance Undertaken
Inspections on subtransmission lines include:

= Detailed inspections on all line assets every five years;
= Six-monthly thermal and corona surveys on critical lines; and

= A complete network LiDAR survey is being carried out that will take an accurate snapshot of all overhead assets.

During detailed inspections, tests are carried out on all earth banks. Recently, ultrasonic surveys using a multi-functional PD
instrument have also been undertaken. Thermographic surveys are carried out on selected critical subtransmission feeders.
Other diagnostic measurement techniques, such as Corona surveys and multispectral imaging, are currently being evaluated.

Maintenance tasks are undertaken to correct any defects identified.

Asset Renewal Programme

No major line lengths are due for replacement within the AMP period as they are well within their life expectancy. Targeted
replacements will be made based on condition.

Subtransmission Cables

Risks and Issues
The principal risks and issues associated with subtransmission cables arise from:

= Mechanical damage due to excavations or directional drilling by third party; and

= Cable joint failures.
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Maintenance Undertaken

Our previous cable testing did not adequately inform our asset health model. This is why we have invested in a specialised

cable testing device and have implemented a new strategy of regular cable testing, results tracking and end-of-life prediction.
With three years of test results, we will be able to produce a cable Health Index (HI) profile and a replacement strategy based on
quantitative data. Further refinements will be possible with five years of data, repetition of tests and tracking of results across the
length of cables (PD mapping).

In the next three years, WEL is planning to complete the first round of scanning of all sub transmission cables and develop both
health and risk profiles for this asset class. Corrective or remedial actions will be planned based on the test reports, asset health
and risk profiles.

For critical and high-risk cable defects, WEL will undertake corrective actions proactively and will determine the failure
mechanism of the suspected cable joints and terminations. Once the mechanism of failure is understood, this information is
used to continuously improve our preventative and predictive maintenance routines for cables.

Asset Renewal Program

Under the new maintenance strategy, WEL Networks has started the development of sub transmission cable insulation and
accessories condition and health profile. After completion of the first assessment cycle, the Maintenance Strategy Team will
analyse and recommend a long-term plan for HV cable renewal. To date, no provision has been made in the budget for cable
replacements.

Currently, most cable faults are caused through human activity or joint failures. These do not require large lengths of cable to be
replaced. However, we have significant lengths of cable approaching nominal design life. Our new cable testing regime will allow
us to understand its health, remaining life and expected replacement timeframe. This enables optimal replacement with lower
impact on network reliability.

Subtransmission Circuit Breakers (CBs)

Risks and Issues
There have been no significant issues identified with our subtransmission CBs.

Maintenance Undertaken

CBs are inspected and tested every three years. Tests undertaken include PD tests and dynamic tests, such as the ‘first-trip’
test, using a CB profile analyser.

The level of servicing is increased where multiple trips have occurred. Major servicing is also undertaken every six years.
Servicing includes changing the insulating oil (in oil-filled CBs), vacuum or SF, integrity checks, trip-timing tests, trip circuit
integrity checks, close circuit integrity checks, SCADA alarm and control checks and testing of all functional parts (both
electrical and mechanical). This is to ensure they meet the manufacturer’s minimum requirements and recommended industry
minimum acceptance criteria.

Asset Renewal Programme

CBs scheduled for renewal within the AMP period are due to their age and condition and include those at Massey St, Gordonton
and Te Uku. Renewing CBs involves considerable resource and outages on the network. Therefore, where possible, other co-
located asset renewals are co-ordinated at the same time. This includes protection, battery and SCADA systems.

A CBRM model has been implemented to assist in renewal prioritisation and forecasting the required level of investment for
subtransmission CBs.
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Summary of Subtransmission Renewal Expenditure

Table 8.4.2.1 summarises Subtransmission Capital expenditure for the AMP period. The planned subtransmission CB renewals
have been included under network development projects that address a wide range of network risks (see Section 6.4.3).

Subtransmission capex ($000 S) mmmmm =0 mmmﬂ

33kV Poles
33kV Crossarms and Insulators 122 119 119 119 119 119 124 133 143 155
Total 181 177 177 177 177 177 182 193 206 223

Table 8.4.2.1: Subtransmission Capital Expenditure

8.4.3 Zone Substations

Zone Substation Power Transformers

Risks and Issues
The principal risks and issues associated with power transformers are:

= Debris on external or exposed bushings increasing the flashover risk.

= Poor insulation or degradation of the paper windings resulting in operational failure of the transformer. The condition of the
insulation drives the Health Index (HI) and accordingly the life expectancy of the transformer.

= Unbunded transformers may result in uncontained oil spills and therefore soil contamination or other environmental damage.
Systematic upgrading of transformer bunding has been included in this AMP.

= Vibration from external factors such as trains. Vibration can cause mal-operation of the mercury switches within the
Buchholz relays causing tripping of the incomer CBs. The mercury switches are being progressively replaced with magnetic
reed as necessary.

Maintenance Undertaken
Testing and maintenance is specific to the subcomponent of the power transformer as detailed in Table 8.4.3.1

Frequency Maintenance OIL-OLTC! Vacuum-OLTC
2 Months Inspection X X

Yearly Annual DGA X X

3 Yearly Transformer Minor X X

6 Yearly Transformer Major X X

3 Yearly X

OLTC? Servicing
6 Yearly X

Table 8.4.3.1: Summary of Power Transformer Maintenance

Minor refurbishment is also carried out on transformers that require them to be repainted or rust treated. Gaskets are also
replaced as part of the minor refurbishment. The remaining life is assessed at this time. We expect that well maintained
transformers, with mid-life refurbishment, will have a life exceeding 60 years.

Asset Renewal Programme

Zone transformers at Gordonton are reaching the end of their nominal lives. Renewal of the two transformers is planned just
outside the AMP period. We will continue to track asset health indicators to refine our replacement date.

" On-Load Tap Changer
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Zone Substation Switchboards
We have Air Insulated Switchgear (AIS) and Gas Insulated Switchgear (GIS) on our network.

Risks and Issues
The principal risks and issues for zone substation switchboards are:

= Fault flashover causing injury to staff and equipment damage. Fixed-pattern switchgear has been considered as replacement
to traditional withdrawable CBs to mitigate this risk;

= Surface discharges on voltage transformer compartments and vacuum bottles on AIS switchboards. The cause is believed
to be high humidity within the substations during winter. Expenditure to install suitable air-conditioning units in substations
has been included in the AMP period;

= Mechanical misalignment of movable parts and damaged interlocks on AIS switchboards;

= Incompatible designs on newer switchboards. Although similar types of switchboards are used, legacy CB units can be
incompatible causing a lack of compatible spares. The design has subsequently been standardised; and

= Operational handling and testing of SF, gas in GIS switchboards. We are using external service providers for this critical task
as they are experts in this field.

Maintenance Undertaken
Visual inspections and partial discharge surveys on switchboards are undertaken every two months.

The following items are checked as part of the survey:
= CT/VT chambers;

= Cable terminations in the switchgear;

= Cable end boxes and cable sealing ends; and

= Qutdoor switchyard connections; e.g. insulators, busbars.

Major maintenance is carried out on AlS equipment every nine years, and every twelve years on GIS equipment. Main tasks include:
= Bus maintenance for AIS e.g. general cleaning;

= Insulation resistance tests on the main busbar and connected VTs;

= Contact resistance tests on the main busbar; and

= Gas pressure checks and HV withstand tests on GIS.

Asset Renewal Programme

Renewal of indoor switchboards is generally undertaken in conjunction with CB replacements or as part of network
development projects.

A CBRM model has been implemented to assist in replacement prioritisation and forecasting the required level of investment
in switchboards.

Zone Substation Buildings

The zone substation buildings category also includes subtransmission switching stations, indoor and outdoor transformer bays
and earthing systems.

Risks and Issues
The principal risks and issues associated with zone substation buildings include:

= Physical and environmental risks such as fires, oil spills and vermin. Substations with outdoor switchyards have higher
physical and environmental risk than indoor switch rooms;

= Vandalism and graffiti;
= Theft of copper earth wire is a significant safety and cost issue;

= Humidity and high temperatures causing damage to electronic devices and switchboards;

164 WEL Networks | 2021 Asset Management Plan wel.co.nz


http://wel.co.nz

ASSET REPLACEMENT AND RENEWAL

= Water causing damage to control cables at older sites. Our newer sites are installed with sump pumps which remove water
accumulated in trenches and basements; and

= Records of earth test results and earthing design are lacking on some older sites.

Maintenance Undertaken
Grass cutting, pest control and general cleaning of substation buildings is conducted monthly.

Substation buildings are inspected every two months. Tasks include inspection of soil erosion surrounding the building, visual
cracks, paintwork, general building condition and transformer bunding. Site specific safety risks and defects are recorded in the
hazard identification and defect notification systems.

Electrical compliance checks, testing and inspection of LV installations are carried out annually.
Earthing systems are tested every three years.

In 2016 all building sites were assessed for asbestos, followed by the installation of signage and registers at each site.
Immediate remedial works were undertaken to remove any identified Asbestos Containing Materials (ACM) from these sites.

Asset Renewal Programme

Older sites are upgraded to the current building and seismic standards. Upgrade projects are completed in conjunction with
other capital projects such as CB or switchgear replacements.

Summary of Zone Substation Renewal Expenditure
Table 8.4.3.2 summarises zone substation renewal capital expenditure for the AMP period.

Zone Substation Capex ($000’s) 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031
11kV Circuit Breaker (Upgrade) = 3 260 260 260 260 260 260 260 260
11kV Switching Station/Zone Sub 140 140 140 140 140 140 140 140 140 140

Zone Substation Transformer - - o o > - - - - .

Total 140 140 400 400 400 400 400 400 400 400

Table 8.4.3.2: Zone Substation Capital Expenditure

8.4.4 Distribution and LV Lines
Distribution and LV Poles

Risks and Issues
The principal risks and issues associated with poles are:

= Falling poles posing a staff and public safety risk or causing damage to property. The risk of failure is greatest with the
remaining hardwood poles; and

= Third party damage to poles e.g. car vs pole.

The most common failure modes for distribution and LV poles are:
= Rotten bases and splitting on the heads for wooden poles; and

= Spalding of concrete in concrete poles.

Maintenance Undertaken

The current WEL Networks maintenance strategy for the poles asset class is a combination of preventive and reactive. All poles
are inspected, and in selected cases tested, within a five year cycle. Frequency of inspection is based on feeder criticality.
Replacement is driven from CBRM and the defect notification process.
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WEL use a range of techniques to examine wooden poles. These include vibration analysis, pole scanning and gamma ray
imaging. These techniques measure wood density and remaining pole strength. Poles are classified and assigned a renewal
date based on imaging results. We are searching for similar techniques to use on concrete poles.

Maintenance of poles includes the repair of stay wire and possum guards.

Asset Renewal Programme

Pole replacement is driven from notifications raised during routine inspections and prioritised using CBRM model. Poles are also
replaced as part of other renewal programmes such as the re-conductoring projects which are intended to improve rural reliability.

Distribution and LV Crossarms and Insulators

Risks and Issues
The principal risks and issues associated with crossarms are insulator failure due to:

= Pin corrosion

= Wood rot around the insulator pin hole

Insulator failure can cause wooden crossarms to burn or break causing the conductor to fall to the ground resulting in a public
safety hazard and poor network performance.

The major failure mode is insulator failure (40%), followed by hardware failure (18%) and rotten wood (13%). All of the
predominant failure modes are deterioration based, with the likelihood increasing with age. These types of failure modes are
best managed by periodic inspection and preventative maintenance programs, coupled with a time based replacement.

Maintenance Undertaken

Visual inspections of crossarms are undertaken every five years coinciding with pole and conductor inspections. As faulty insulators
are difficult to detect by visual inspection, new corona and ultrasonic diagnostic testing has been introduced as part of the inspection
process. This technology has proved reliable in detecting early signs of insulator cracking or high levels of partial discharge.

Asset Renewal Programme

Crossarm failure rates are forecasted to accelerate in the next 10 years. To mitigate this risk, a gradual increase in crossarm
renewals is proposed towards the end of the AMP period.

Distribution and LV Conductors

Risks and Issues
The principal risks and issues associated with conductors are:

= Public safety and property damage from live lines falling to the ground;

= QOur 16mm? copper conductor fleet is failing earlier than expected due to damaged strands from conductors clashing
as a result of high wind, bird contact or tree debris predominately in rural areas. This has contributed to poor network
performance; and

= 16mm? copper conductors prone to breaking while being handled. Due to higher safety risks, we have ceased ‘live line’ work
on or under these conductors. This will result in a greater number of planned outages to renew this type of conductor over
the AMP period.

Maintenance Undertaken
Inspections for distribution and LV conductors are undertaken as follows:

= Thermal imaging and ultrasonic testing is completed annually on critical sections of distribution conductors;
= The remaining distribution and LV conductors are visually inspected every five years;
= More detailed inspections and condition data capture is conducted every five years; and

= Thermal imaging is also used after major faults to check conductor and joint integrity. Corona discharge inspection is used
to check feeders with incidences of insulator failure.

= Planned detailed metallurgical testing on a sampling program has commenced in order to better understand conductor condition.
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= A LiIDAR survey has been carried out on selected overhead line feeders which identified critical replacements. Non-critical
low lines are being scheduled for replacement in conjunction with other asset replacement works. This improves our
network over time while providing the best value for our customers.

= A second full network LiDAR survey is being carried out to provide a full picture of the network.

Asset Renewal Programme

WEL has gained substantial experience on re-conductoring projects in the last five years. The learnings coupled with additional
testing of different types of conductor sections will enable WEL to strategically replace the remaining aged conductors in the
network and calibrate our CBRM model. This will be part of WELs renewal strategy for this asset class.

Summary of Distribution and LV Line Renewal Expenditure
Table 8.4.4.1 summarises Distribution and LV Lines capital expenditure for the AMP period.

Distribution and LV Line Capex

2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031

($000’s)

Reconductoring 915 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
Distribution and LV Poles 1,128 1,104 1,104 1,104 1,104 1,104 1,104 1,140 1,188 1,283
Distribution and LV Crossarms 2,310 2,261 2,261 2,261 2,261 2,261 2,356 2,518 2,708 2,945
and Insulators

Non-critical low lines 250 - - - - - - = > -
Total 4,603 4,365 4,365 4,365 4,365 4,365 4,460 4,658 4,896 5,228

Table 8.4.4.1: Distribution and LV Lines Capital Expenditure

The capital renewal expenditure for each asset class in the above table is based on the results of the CBRM modelling, resulting
Health Index (HI), risk profiles and reported defects from the notification process as discussed in Chapter 2.

From 2025 the rate of crossarm and pole replacement is projected to rise to address the large population of assets installed in
the 60s and 70s, which will require an accelerated replacement strategy from 2025-2050.

Crossarms and insulators modelling shows an increasing rate of failures over the planning period and therefore to reduce this
risk, an increasing investment strategy has been adopted towards the end of the AMP period. Replacements are prioritised on
highest risk items combined into geographical areas for delivery efficiency.

We have reduced the overall spend and the rate at which we ramp to address our ageing assets. The major reduction has been
through reviewing our overhead line reliability strategy and the rate at which we replace conductors.

8.4.5 Distribution and LV Cables

Distribution Cables

Risks and Issues
The principal risks and issues associated with distribution are damage caused by excavations or directional drilling, suspected
insulation and termination failures due to aged dry paper in PILC cables.

Network outages can be extensive while cable jointing/termination repair work is undertaken.

Maintenance Undertaken

FMECA shows that our limited number of distribution and LV cables failures occur at terminations and cable joints. Routine
inspections help us address these termination failures. At the distribution level we’ve improved our fault detection PILC cable
termination inspections by inspecting and measuring PD during periods of high humidity. This has allowed earlier detection of
deteriorating terminations and lowered our fault rate. LV cable terminations are routinely inspected.
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WEL is implementing a comprehensive PD testing programme to assess overall cable health. PD levels will be mapped and tracked
across the length of cables. Testing will begin with our most critical cable routes and to allow more informed project planning.

Asset Renewal Programme

In line with previous years we have allowed limited cable sections to be replaced following faults. We expect that with two years
of cable test data we will have a snapshot of our cable network’s remaining life. This will allow programming of proactive cable
replacements. Given our cable age we expect these replacements to start at low levels beyond this AMPs timeframe.

LV Cables

Risks and Issues

The principal risks and issues for LV cables are cable failure caused by third party excavations or directional drilling and water
ingress causing cable joints to fail.

Maintenance Undertaken

Due to their inaccessibility there is no routine maintenance performed on LV cables. However LV connectivity is monitored in real-
time via our smart meter network. We are also complementing our current smart meter capabilities with impedance monitoring. It is
hoped that this will help to indicate deteriorating sections of cable and enable proactive replacements to be programmed.

Asset Renewal Programme

There is no renewal programme for LV cables. Where cables are replaced this occurs as part of other projects such as upgrades
or further LV reticulation development. However an allowance has been made to replace sections of cable following a fault, this
expenditure is included under Capitalised Faults (Section 8.4.1).

Table 8.4.5.1 summarises Distribution and LV Cables Capital Expenditure for the AMP period.

Distribution and LV Cables

Capex ($000’s)

Distribution 11kV UG cables - - - - = o = - - -
LV Underground cables - - - - - = = - - -
Service and Distribution Pillars 460 450 450 450 450 450 450 450 450 450

Total 460 450 450 450 450 450 450 450 450 450

Table 8.4.5.1: Distribution and LV Cables Capital Expenditure

8.4.6 Distribution Substations and Transformers

Risks and Issues

The principal risks and issues associated with distribution substations and transformers are:
= Insulator cracks;

= Qil leaks due to gasket failure;

= Internal insulation failures;

= Poor conductor connections; and

= External factors such as lightning strikes, birds, possums, vermin, and vegetation.

We have not identified any systemic problems with any particular manufacturer or model of transformer.

The majority of faults are associated with pole top transformers rated up to 100kVA. Pole top transformers have inherent design
limitations and it is not practical to assess their internal health condition through Dissolved Gas Analysis (DGA). A thorough
inspection routine will increase life cycle maintenance costs beyond the replacement cost.

Copper theft from earthing on our distribution substations and transformers is a serious public safety issue and is costly to
identify and replace. Incidences are identified from staff and public reporting and during the network inspection program.
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Maintenance Undertaken
Our pole mounted and pad mounted transformers are inspected every five years. Maintenance and testing includes:

= Testing of earth banks;

= Security checks;

= External panel deterioration or damage;
= Vegetation control;

= (Cleaning of HV and LV cubicles; and

= Thermal imaging of connections and busbars.

For larger ground based CBD and industrial distribution transformers the maintenance programme includes:
= Smart meter demand monitoring;

= Annual inspection;

= Thermal imaging and ultrasonic inspections of all links, busbars and connections;

= Maintenance checks on tank and cubicles;

= Cleaning equipment and building internal areas; and

= Qil tests conducted on a condition basis for transformers 500kVA and above.

Transformers may be refurbished following replacement by larger transformers (due to growth) and prior to being redeployed back
into the network. An economic model has been developed to determine if a transformer should be scrapped or refurbished.

Smart meters are being utilised as data loggers fitted to new ground mounted transformers 300kVA and over. Data loggers record
three phase voltage, transformer temperature, three phase transformer currents and one phase of the outgoing circuit current. This
data enables more accurate evaluation of transformer loading over time. Further to this, we have developed a tool to aggregate
smart meter data relating to their corresponding distribution transformers and will use data loggers where this is not possible.

Asset Renewal Programme

The overall condition of WEL transformers is good and a low replacement rate is currently required. Transformers showing signs
of deterioration are addressed through repairs or replacement.

A CBRM model has been implemented to assist in renewal prioritisation and level of investment for distribution substations and
transformers. Reliability impacts due to ‘daisy-chained’ distribution transformers are also considered in the renewal programme.

Summary of Distribution Substations and Transformers Renewal Expenditure
Table 8.4.6.1 summarises Distribution Substations and Transformers capital expenditure for the AMP period.

Distribution Substations and
2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031

Transformers Capex ($000’s)

Distribution Transformers(11kV/400V) 838 820 820 820 820 820 820 820 820 820
Total 838 820 820 820 820 820 820 820 820 820

Table 8.4.6.1: Distribution Substations and Transformers Capital Expenditure

The capital renewal expenditure for distribution transformers in the above table is based on the results of the CBRM modelling
and resulting HI and risk profiles as discussed in Chapter 2.
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8.4.7 Distribution Switchgear

Risks and Issues

Distribution switchgear includes Ring Main Units (RMU), Air Break Switches (ABS), Circuit Breakers (CB), reclosers, sectionalisers,
and distribution overhead line fuse units. The principal risks and issues associated with distribution switchgear are:

RMUs:
= The possibility of SF, gas leakage from GIS units.

= High levels of partial discharge and mechanical interlock failures have been observed on older oil-filled RMUs.

= A particular model of RMU has an ‘over-travel’ during operation which poses a significant safety risk. Until replacements can
be programmed, a rope and pulley system is used so that these RMUs can be switched at a safe distance.

= Severe failure of old oil-filled RMUs

ABS:
= QOlder, manually operated ABS are a safety risk to the operator during switching. The most common failure for an ABS is the
main contacts being stuck in either an opened or closed position.

= Analysis of the last five years of fault data indicates the major failure modes are faulty line connection, contact issues,
cracked or broken insulator, and flashover due to bird strike.

CBs:
= Partial discharge on vacuum bottles in a specific model of switchgear.

Reclosers and Sectionalisers:
= Problems had been experienced with electronic drop out of sectionalisers however, these have all been replaced by a
vacuum type, mitigating this risk.

Distribution Overhead Line Fuses:
= Failure due to the deterioration of the fuse element resulting from age and weather conditions.

Maintenance Undertaken
Maintenance and testing is undertaken on switchgear as outlined in the sections below.

RMUs:

RMUs are inspected and tested every five years. Inspection and testing consists of visual inspections, general condition
assessment, PD survey, earth testing, vegetation control, oil level, SF, gas pressure and through-fault indicator checks. During
inspections checks are also made on the operating handles, earth conductor, tank condition, pitch filled terminations, panel
steelwork, labels, and warning signs. This work is undertaken in association with distribution transformer inspections. RMUs
with busbar extension units also include partial discharge testing and visual inspection of busbar boxes. RMUs are also subject
to major maintenance every 10 years. Minor refurbishments such as painting, gasket replacement, lubrication of mechanism,
and corrosion treatment are also carried out.

ABS:

Inspections are undertaken every five years and include visual inspections of insulators, arc horns/chutes, contacts and handles.
Earth testing is undertaken at the same time. Operations and function checks are carried out on selected switches that are
critical to the network (e.g. Open Points). WEL regularly use drones for inspections to gain a bird’s eye view of ABS and other
line equipment.

Faulty line connection, contact problem and cracked or broken insulators are generally age based failure modes, resulting from
exposure to the elements over time. These types of failure modes are best managed by periodic inspection and preventative
maintenance programs coupled with a time based replacement.

Flashover by bird or animal is the only major failure mode that is instantaneous. This risk is best managed by engineering/design
controls, such as possum guards and taller insulators, rather than a maintenance program.

Appropriate spares holding are kept to ensure faults or defects can be rectified in a timely manner.

CB:

CBs are inspected and tested every three years. Tests undertaken include PD tests, and dynamic tests such as the ‘first-trip’
test using a CB profile analyser. Tests are also undertaken during servicing. The level of servicing is increased where multiple
trips have occurred based on the outcome of CBRM analysis.
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Major servicing is undertaken every six years. Servicing includes changing the insulating oil (oil-filled circuit breakers only),
trip-timing tests, trip circuit integrity checks, close circuit integrity checks, SCADA alarm and control checks and testing of all
functional parts (both electrical and mechanical). This is to ensure they meet the manufacturer’s minimum requirements and
recommended industry minimum acceptance criteria.

PD surveys on circuit breakers are undertaken during the bi-monthly inspections to track any PD development in the equipment.
Reclosers, Sectionalisers and HV Overhead Line Fuses:
Inspection and maintenance is undertaken every five years. This includes visual inspection, reporting on condition of insulators,

handles, earth conductor rating, steelwork, operational verification of line recloser, SCADA and communications signalling, earth
test, thermal vision, ultrasound tests and reporting of results.

Asset Renewal Programme
The renewal programme for distribution switchgear is as follows:

RMuUs:
= Targeted replacement of oil-filled RMUs, with vacuum and SF type RMUs, is planned within the AMP period;

ABS:
=  WEL plan to renew approximately 20 units each year. These are prioritised by risk.

= A programme has been implemented to replace manually operated ABS with vacuum switch units to manage environmental
risk posed by possible SF, leaks.

= Many ABS associated with two pole transformer structures are being removed completely and in other situations cable end
switches are being replaced with solid isolating links;

Reclosers and Sectionalisers:
= A small number of the older models of reclosers will be systematically renewed based on our CBRM assessment.

HV Overhead Line Fuses:
= Renewal of these assets is primarily driven by the need to renew other larger components, primarily crossarms.

462 462 462 462

Summary of Distribution Switchgear Renewal Expenditure
Table 8.4.7.1 summarises Distribution Switchgear Capital Expenditure for the AMP period.

Distribution and Switchgear Capex
(in Nominal Price $000)
462

11kV Air Break Switch 472 462 462 462 462

11kV Reclosers and Sectionalisers 315 308 308 308 308 308 308 308 308 308
11kV Ring Main Unit 337 330 330 330 330 330 330 330 330 330
S&C Link replacement 250 - - - - - - - - -
Total 1,374 1100 1,00 1,100 1,100 1,100 1,100 1,100 1,100 1,100

Table 8.4.7.1: Distribution Switchgear Capital Expenditure

The capital renewal expenditure for each asset class in the above table is based on the results of the CBRM modelling and
resulting Health Index (HI) and Risk profiles as discussed in Chapter 2 and detailed in section 8.3 above.

wel.co.nz WEL Networks | 2021 Asset Management Plan 171


http://wel.co.nz

ASSET REPLACEMENT AND RENEWAL

8.4.8 Other Network Assets

Service and Distribution Pillars

Risks and Issues

The principal risks and issues for Service and Distribution Pillars are:

= Damaged LV pillars may pose a risk to public safety; and

= Fibreglass type pillars are fragile and prone to damage.

LV pillars are part of the LV underground network and have been identified as having the highest public safety risk among our
asset classes. This is due to the higher accessibility to the public. Safety risks include the probability of electrocution following
damage to the unit and live parts being exposed to public contact. Analysis of the last five years of fault data show the major
failure modes are connection failures, external damage (i.e. vehicle hitting the pillar), blown fuse and enclosure damage. Minor

issues involve vegetation build up around the pillar, obsolete types of pillars, unauthorised use of steel screws used to secure
lids and location installed e.g. inside private property.

Maintenance Undertaken

LV pillars are inspected every five years. Inspections determine the physical condition, accessibility, vegetation and location.
Maintenance on LV pillars includes lid repairs or renewal.

Thermal scanning has recently been included as part of the routine inspections. With the introduction of thermal scanning to
identify developing connection failures and the component level sub categories driving them, it is forecast that the failure rate
will be reduced to a lower constant rate.

To mitigate the external damage failure mode (specifically car vs. pillar) a location assessment is included in the LV pillar periodic
condition assessment. This will assess if the LV pillar is at increased risk of vehicle impact, and whether barriers, relocation or
the change of LV pillar type (e.g. underground) will reduce this risk.

Asset Renewal Programme

LV Pillars will be renewed based on their type, age and condition with priority given to fibreglass type pillars. Remedial works
following the comprehensive inspection programme has been planned and will be carried out based on the priority.

WEL has approved the use of an underground pillar design to replace service pillars that have a high risk of being hit by a vehicle.

Service and Distribution Pillar CBRM models were developed and will be used to further analyse the risks and asset
renewal requirements.

Protection Relays

Risks and Issues
The principal risks and issues associated with protection relays are:

= Lack of spares;
= The significant cost of maintenance; and

= Lack of complex protection functionality in older electromechanical relays.

Maintenance Undertaken
Inspections and testing are undertaken every three years. Tests undertaken during inspections are dependent on the type of relay:

= For line differential relays using copper pilots, three yearly tests include primary injection testing, pilot resistance checks, and
insulation checks;

= Arc flash schemes, that require access to the light sensors in the switchgear, are maintained at nine yearly intervals to
coincide with bus maintenance; and

= For all other relays, maintenance is undertaken on a three year interval to coincide with CB maintenance.
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Modular Substation

We have set up a modular substation to expand our in-house knowledge and skills in protection and communications
technology. This includes two panels of feeder and transformer protection relays. This enables real-time simulation using similar
equipment and devices found in our substations with integration to our NMS. The installed devices can also be used as spares
in an emergency. The modular substation setup is kept and maintained in one of our zone substations.

Asset Renewal Programme
Our renewal programme for protection relays over the AMP period includes:

= Replacement of electromechanical relays with modern numerical relays; this work will typically be undertaken in conjunction
with other upgrade work at the zone substation or switching station. Priority will be on the CBD area where a substantial
number of electromechanical relays operate on critical zone substation feeders; and

= Replacement of Solkor pilot wire protection on 11kV trunk feeders with numerical line differential relays; fiore and patch
panels will be installed on these sites to cater for new differential communication requirements.

In consideration of the complex nature of the works, an integrated renewal programme has been developed that will ensure timely
integration of protection, SCADA/communications and switchgear renewals. This is reflected in the proposed 10 year spend profile.

A CBRM model for relays has been developed and will be used to further analyse the risks and asset renewal requirements.

SCADA and Communication Devices

Risks and Issues

The principal risks and issues associated with our SCADA and communication devices are primarily related to weak
communication signals. Weak signals can be caused by incorrect positioning of antenna, vegetation interference, failed RTUs
and batteries, degradation of pilot communication cables and the incompatibility of certain components.

Maintenance Undertaken

SCADA and communications devices are inspected every six months. The tests and maintenance conducted on all remote
station equipment include:

= Visual inspections, dusting, cleaning and minor repairs;

= Signal level monitoring;

= QOperational checks and measurements;

= Testing, calibration checks, and adjustments;

= Meter reading and downloading of data;

= Checking and reporting status indications and software error logs; and

= Maintenance of databases related to the location, maintenance history and status of equipment and completing test sheets
and reports.

Additional comprehensive SCADA ‘point-to-point’ indication testing is also undertaken in conjunction with CB and protection
testing to minimise outage windows.

Protection interface integrity is tested through insulation resistance testing on pilot cables and ‘loop-back’ checks on fibre cables.

Asset Renewal Programme
The Conitel Protocol RTUs are replaced progressively with DNP-IP RTUs.
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Smart Meters

Risks and Issues
The principal risks and issues associated with smart meters are:

= |Loss of communication

= Electronic failure

Maintenance Undertaken
Maintenance functions on smart meters include:

= Sample testing after 7 years and reported
= Recovered meters are refurbished and recertified
= Investigation and repairs on meter self-reported issues

= Repairs carried out on reported failures

Asset Renewal Programme

Smart meters are installed at new installations driven from new connections (e.g. new subdivisions) and where we are nominated
as the Meter Service Provider (MSP).

EV Chargers

Risks and Issues
The principal risks and issues associated with EV Chargers are:

= Vandalism
= Electronic failures

= Handle/cable/plug damage due to accidental run overs

Maintenance Undertaken
Maintenance on EV chargers include:

= Service provider scheduled yearly maintenance

= Service provider fault response

Maintenance repairs are undertaken to correct any defects identified.

Asset Renewal Programme

No renewal of these assets is planned during the AMP period as they are within their life expectancy and have an acceptable
risk profile, based on their condition.

Load Control Equipment

Risks and Issues

The principal risks and issues associated with our load control injection equipment are long lead-times on replacement parts
and compatibility issues with the SFU-G type ripple control converter.

Maintenance Undertaken

The load control injection equipment is inspected every six months. Inspections involve plant testing, visual checks and signal
strength tests. Additionally each year the static plants undergo a condition assessment and maintenance by the supplier. WELs
service provider keeps spare parts as part of the service level agreement with WEL.
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Asset Renewal Programme

Renewal of the SFU-G type control converters has been incorporated into the plan. The load control injection plant will not be
renewed as this technology has been superseded by smart metering technology.

Battery and Charger Systems

Risks and Issues
The principal risks and issues associated with our battery and charger systems are:

= Loss of control of primary equipment when battery or charger systems fail, and

= Environmental factors such as high humidity and high temperature that can reduce life expectancy.

Compared to battery systems installed in substations, battery systems installed in the distribution network (i.e. pole/ground
mount equipment) exhibit the highest number of failures due to these units being exposed to harsher environmental conditions
(e.g. higher humidity).

Maintenance Undertaken

Due to their criticality, battery and charging systems are inspected six monthly. Tests carried out during these inspections
include impedance tests, alarm tests, float voltage and condition. Remote monitoring and load tests are also carried out bi-
monthly. There is currently a project in process that will introduce on-line monitoring of our RTU connected battery installations.
This monitoring will significantly reduce battery test requirements.

Additionally, discharge tests are carried out every two years on all zone substation and switching station battery banks to ensure
that battery performance is up to standard.

Other than testing, no other maintenance is undertaken on batteries and charger systems. Faulty systems are replaced.

Asset Renewal Programme
Distribution equipment batteries are renewed when they fail discharge and impedance tests.

During the AMP period we will renew old or poor condition battery banks and power supplies. Where appropriate, some units
will be replaced with dual battery banks and power supplies with higher capacities to provide greater reliability. A standardised
design is now utilised for these systems.

CBRM models have been developed for battery and charger systems. It is expected that the outcomes of the risk analysis will
enable further mitigation of risks in this asset category.

Summary of Other Network Asset Renewal Expenditure
Table 8.4.8.1 summarises Other Network Assets capital expenditure for the AMP period.

Distribution and Switchgear Capex

2022 | 2023
($000’s)
Protection Relays 255 250 250 250 250 250 250 250 250 250
SCADA and Communications 50 150 150 150 150 150 150 150 150 150
Total 305 400 400 400 400 400 400 400 400 400

Table 8.4.8.1: Other Network Assets Capital Expenditure

The capital renewal expenditure for each asset class in the above table is based on the results of the CBRM modelling and
resulting HI and Risk profiles as discussed in Chapter 2 and as detailed in the previous sections.
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8.5.1 Maintenance Expenditure

Operational expenditure is in line with our 2020 AMP forecasts. There have been increases in traffic management costs and the
introduction of cable testing to determine the remaining life of our cable fleet. These are largely offset by savings created through
online monitoring of remote equipment batteries. WEL's network asset base is growing by an average 2% per annum. Through
operational efficiency improvements via the Operational Excellence project, the increase in operating costs is limited to 1% per
annum across the 10 year period as shown in Figure 8.5.1.1. The increase is primarily due to:

= New cable testing strategy;
= Increased substation building maintenance;
= Field data verification and accelerated inspections to improve the accuracy of asset condition data;

= Increased diagnostic testing such as Corona inspection and pole scan programme resulting in a slight increase in preventive
maintenance costs across the AMP period; and

= Proactive repairs on WELs LV network including service lines inspections.

Network Opex Forecast
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Figure 8.5.1.1: Network Operational Expenditure

8.5.2 Renewal Expenditure

Overall our asset renewal philosophy remains aligned to our previous AMP with a relatively flat five year expenditure followed

by an increase to address ageing poles and crossarms. We have reduced the overall spend and the rate at which we ramp to
address our ageing assets. The major reduction has been through reviewing our overhead line reliability strategy and the rate at
which we replace conductor. The overall spend across the 10 years has been reduced by $38M as shown in Figure 8.5.2.1.

The asset replacement budget is flat through FY22-27 then increases by $1.3M over the next five years to start addressing our
ageing crossarms and poles. Capitalised Faults and Notification work will increase slightly over the 10 year period in response
to the significantly reduced asset replacement strategy. The increase is limited to $700k through improved Asset Management
techniques that allow us to understand the condition of our assets and target our maintenance and asset replacements. There
are two assets where our condition data can be improved. These are our overhead conductors and underground cables. For
overhead conductor, our condition modelling currently shows significant lengths of conductor should be replaced however, this
does not match our experience and physical inspections. We are currently embarking on a three year project where conductor
samples will be sent to a material scientist so they can help us assess the remaining conductor life. Until the study findings are
known, conductor replacements have been reduced by $23M over the 10 year period. Overhead line reliability will be improved
through focusing on long span clashing, conductor joints and connections.

To date no budget has been provided for cable replacement. At the moment most cable faults are caused through human
activity or joint failures. These do not require large lengths of cable to be replaced. However we have significant lengths of cable
approaching nominal design life and there are increasing lengths of cable requiring replacement due to asset age.
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Prudent Asset Management also seeks to lower the cost of replacement for each asset class. We lower these costs through our
Operational Excellence initiatives that scope, group and risk-rank replacements. The risk-ranking targets replacements to the
highest risk assets and allows us to extend asset life with lower overall risk. The grouping and scoping allows more streamlined
replacement planning and execution while lowering the cost and customer outage impact of each replacement.

Renewal Capital Expenditure
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Figure 8.5.2.1: Renewal Capital Expenditure by Asset Type
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@ SUMMARY OF EXPENDITURE
FORECASTS

This chapter provides a summary of the expenditure forecasts presented and
discussed in previous chapters. It provides an overview of our expenditure in a
number of categories over the AMP period.

All figures in this chapter are presented in constant prices which means they exclude the allowance made for expected price inflation.

This section describes the inputs and assumptions used to forecast our capital and operational expenditure.

9.1.1 Interpreting the Forecasts

The forecasts presented in this chapter are a summary of the expenditure described in previous sections. They are presented
here to provide a consolidated view of our expenditure across our business. The expenditure profiles cover the 10 year period of
the AMP, 1 April 2021 to 31 March 2031.

As explained previously, the notation adopted in each table refers to financial year-end. For example, the 1 April 2021 to
31 March 2022 financial year is referred to as 2022.

9.1.2 Forecast Inputs and Assumptions

Our forecasts rely on a number of inputs and assumptions. These include:
= Capital contributions

= Cost of financing (FDC);

= Managing forecast uncertainty

Capital Contributions
The customer works expenditure shown is the gross amounts i.e. capital contributions have not been netted out from the forecast.

Cost of Financing (FDC)

The cost of financing has been included in accordance with 2.2 (11) of the Electricity Distribution Services Input Methodologies
Determination 2012.

Inflation

The forecasts within this chapter are shown in constant terms as per the Electricity Distribution Information Disclosure
Determination 2012. This means that adjustments for inflation have not been accounted for. Where inflation is included in
Schedules 11a and 11b in Chapter 10, it is calculated based on two main cost components. These are labour and materials. The
per annum inflation adjustments used for each are:

= Labour - 2% throughout the AMP period
= Materials — 2% throughout the AMP period

While the assumed inflation rates follow the general historic trend and provide an indicator for future labour rates and material
costs, there is always an inherent level of uncertainty. By way of example, market conditions and pricing can change with relative
supply and demand pressures or major economic shocks like the COVID-19 pandemic.

For the purposes of this AMP, we have assumed the change in labour and material is limited to the assumed inflationary
pressures rather than modelling specific trends in network components or specific trades in the labour market.
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This section provides an overall summary of the forecast capital expenditure on Assets by category.

Capital Expenditure
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Figure 9.2.1: 10 year Capital Expenditure

9.2.1 Consumer Connection

Forecast customer connection capital expenditure is summarised in the figure below.

Capital Expenditure
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Figure 9.2.1.1: 10 year Consumer Connection Capital Expenditure
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9.2.2 System Growth

System growth capital expenditure in Commerce Commission categories

System Growth Capital Expenditure
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Figure 9.2.2.1: 10 year System Growth Capital Expenditure
9.2.3 Asset Replacement and Renewal

The breakdown of asset replacement and renewal capital expenditure according to Commerce Commission categories is
shown below.

Asset Renewal Capital Expenditure
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Figure 9.2.3.1: 10 year Asset Replacement and Renewal Capital Expenditure
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9.2.4 Asset Relocation

Asset relocation capital expenditure by activity is summarised in the figure below.

Asset Relocation
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Figure 9.2.4.1: 10 year Asset Relocation Capital Expenditure

9.2.5 Quality of Supply

Quality of supply capital expenditure by activity is summarised in the graph below. We have predicted an increase in our quality
of supply expenditure in order to address the voltage impacts of photovoltaic cells (solar PV) and electric vehicles. Both of these
new technologies can result in rapid changes in voltage that drive LV network reinforcement.

Quality of Supply Capital Expenditure

1,000

800

600
400
200

0

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

$°000

Financial Year

I Distribution transformer and LV feeder upgrade projects identified via smart meters

Figure 9.2.5.1: 10 year Quality of Supply Capital Expenditure
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9.2.6 Legislative and Regulatory

Legislative and regulatory capital expenditure by activity is summarised in the graph below.

Legislative & Regulatory Capital Expenditure
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I AUFLS scheme changes B NER protection changes through TWH network B Seismic upgrades of substations

Figure 9.2.6.1: 10 year Legislative and Regulatory Capital Expenditure

9.2.7 Reliability, Safety and Environment

Reliability, Safety and Environmental capital expenditure by activity is summarised in the graph below.

Reliability, Safety & Environmental Capital Expenditure
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Figure 9.2.7.1: 10 year Reliability, Safety and Environmental Capital Expenditure
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9.2.8 Non-network Capital Expenditure

The breakdown of non-network capital expenditure by asset type is summarised in the graph below. The increase in forecast
non-network capital expenditure is driven by major SAP upgrades (2023) and the GIS transformation project (2022-2023). There
is also an ongoing increase of $2M per annum to accommodate strategic projects.

Routine Non-network Capital Expenditure

6,000
5,000
4,000
o
S 3,000
®»
2,000 -
0
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Financial Year
| Computer Equipment | Computer Software [ Plant and Equipment Motor Vehicles

Figure 9.2.8.1: 10 year Routine Non-network Capital Expenditure

Stategic Non-network Capital Expenditure
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Figure 9.2.8.2: 10 year Strategic (atypical) Non-network Capital Expenditure
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This Section provides an overall summary of the forecast operational expenditure by category.

Operational Expenditure
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Figure 9.3.1: 10 year Operational Expenditure

9.3.1 Network Operational Expenditure Summary

The expenditure is shown according to the regulatory categories specified by the Commerce Commission.

Network Operational Expenditure
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Figure 9.3.1.1: 10 year Network Operational Expenditure
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9.3.2 Non-network Operational Expenditure

The breakdown of non-network operational expenditure by Commerce Commission expenditure category is summarised below.

Non-network Operational Expenditure
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Figure 9.3.2.1: 10 year Non-network Operational Expenditure

wel.co.nz WEL Networks | 2021 Asset Management Plan 187


http://wel.co.nz




10
INFORMATION
DISCLOSURE

SCHEDULES
11A-13



http://wel.co.nz

oov‘oy gro'sy SLe‘cy esv'ey 862°Iy 920y 02.°6€ 6lLE'6E 1851y 968°'8€ €88'cy PaUOISSILWOD Ssjessy 6¢

8¢
6991 160°St 686'Ch LLS‘ey 2Se LY [4:14117 8v.'6€ G616€ S89°LY [4L:¥:13 882t 1sedaio} aunypuddxa [epded le
9¢
- - o S o S o = = = - sjosse pajsan Jo anjep snid Se
evLL SLL°7 665 681, 956, 665, 65, €2, 90v'L €289 1S6°'9 SUOINQLIU0D [EHAED JO dN[EA SSB| e
- - - - o © = ° 5 o = Buroueuyy Jo 1s09 snid o4
(44
Le'vs 2.8'2S 68S°LS 100°0S 6068t 1982t L02'Ly 891‘9p 160°61 Sev'sh 6€2°LS sjasse uo ainypuadxy e
G88'y 68L'Y S69'Y €09'y €18’y $09'y 8€'y 6EL'Y 291’8 ovL'9 (o] 4] S19SSE }I0M}Bu-uou uo ainypuedx3 0c
9ze'6Y v80°81 16891 86€'Sh 96€‘vY L52'ep [x4: 344 oee‘ey 62601 v62°6€ 0€0°SY S}asSE }I0M}aU uo dinypuadxy 6}
) 812y 968 §85°E ¥96‘C 82¢e‘c 928‘¢ 29z (4 X 6€8‘V V6 208‘c juawuoJiAud pue Aajes ‘A eljal |ejoL 8t
- LeL'e 028 685'C S¥0'e 162 6502 6vL°L 8¥5'2 9v8'e 129'€ 0S¥'L juswuoliAue pue Ajejes ‘Ayliqeljas ;eui0 L
m - - - - 9/9 8€6 608 - (A4 192 2e8 AKiorenbas pue anielsibe] 9l
< 160'L 920} 966 616 106 8c8 0L 89 0cs olg 0cs Alddns jo Ayjenp Sl
n Juswuolinug pue Ayajes ‘Ayjiqelay vl
7, S9€'s 092's LSL'S 950°S 1S6'Y 658y 9Ly 129'Y 6.5V €ck's 96€'Y SUOIBD0|a. 19SSy el
E 91891 8/6'Sh ¥82'Gl 09971 S/LYL yig‘cl 2or'el 6LL'EL €1set 0592t 2vo'slL [emauai pue Juswaoe|del oSSy 2k
2 80L'Y YA{74 6E0'Y 968y €8y ¥65°€ [ta4 120'S §e9'c 6€5'c 8€L'L umoib weysAs L
m 6188k €06'81 628'8l €28'LL €OLLL POLLL [r VAN LEE'9L 9€'GlL L0'vL LSY'vL uoiOdBUUOD JBWINSUOD (o]
w (s1ejjop feuiwou uy) 0008 1SB23104 S}9SSY uo ainypuadx3 :(1)egl 6
(%] lEJeN LE OEJIBNLE 6CJBNLE 8ZIBN LE LZcJeNLE 9CIBINLE SCcIeN LE PZIBIN LE  €CIBN LE ZZ4elN L€ L2 1N LE popue Jedh Jo4 8
“ 0HAD 6+tA0 8+AD L+AD 9+AD S+AD +AD €+A0 2+tAD IHAD  AD JedA jualiny A
w jo1 yoseas
m LE0Z UoJBIN LE - 1202 IdY | ‘uollew.ojul 8INsO[oSIp palpne Jo Jed Jou S uoljewlojul SIy |
x pouad Buluue|d dNV ‘(sejoN Asojeue|dxg Aiojepuel) ByL 9|NPAYOS Ul S}OSSE UO ainjipuadxe JO S}Se0aI0} Je||op [BUILIOU PuUe 901d JUBISUOD UBBM}SQ 90UBISYIP 8y} UO Juswwoo Alojeue|dxs apinoid 1snw sgql
a SYIOMISN [OM S}9SSE PAUOISSIWWOD JO SN|EA Sy} JO }SEDS10) B S| paJinbal 0S|y "Sws) Jej|op [BUlWOU pue 991id JueIsuod Yioq Ul passaidxa aq 0} S| }se2810} mc.ﬂ.m“_n_.\ﬂﬁwm_ﬂ%w_swoywm_”wzomr_h:“:_
W aweN Auedwo) Bunsoddns 8y} yum JuslsISUOD 89 PINOYS S}seda10) 8y “poliad Buluue|d Jeak gL B pue Jeak 8insojosIp JusLIND By} 10} S}9SSE UO aInipuadxe }Seda10) JO UMOP)ES.] B Salinbal 8|npayds siy |
_N a4njipuadx3 |eyde) }sesalo4 uQ 11o0day :eLL a|npayoss
=
(=4
(@]
L
Z

190


http://wel.co.nz

(3}
-
o
<
-
-
0
L
|
o]
[a]
w
I
O
w
L
o
o]
(%2}
(@]
|
(9]
@
(a]
Z
o
T
<
=
o
o
e
=

0S

o o o o ° o - - - - - juswdojaAap pue yoieasay (34

Lov'y Lov'y Lov'y Lov'y Lov'y Lov'y Lov'y Lov'y Lov'y €20'S 680'% UoISI9AUOD punoibiepun 0} peayIanQ 8y
- - - - - - - - - - 0.€ S9SSO| ABisus 1O uononpal JEmemmcmE dpIs puewap pue >0Cw. 11}9 >m‘_®Cm VA7
(umouy asaym) sjassy uo ainjipuadx3 jo sjusuodwooqgng or

Sy

LY vy Wwe'vy 0€0‘vY 82S‘EY 0Eb‘EY 6vE‘EY LL9‘EY 88L°€Y v8LLY 127047 6€2°LS s}asse uo ainypuadxy 144
00y 200'% 00y 200y 00y LKV 0S0'v 006°€ S¥8°L 020'9 (o] RA) S19SSE YI0M}BU-UOU UO SInjipusdx3 1514
Sov‘op vee‘or €200t 125°6€ €21'6€ 6.1'6€ 196°6€ 888°6€ 6EE6E ves‘ee 0€0°St S}asse }10Mm}au uo ainypuadxy (44
09v‘e 092 090‘€ 08s‘c §56°C S9p‘e €10°€ 1562 159y Sv8‘'v 208 juawuoiiaud pue Aajes ‘A eljal jejoL 84
09s'e 09€'e ole'e 08.L°} GSS'L G98°} 919t Lov'e 169 66S°E oS’ uswuoiiAuS pue Alejes ‘Alligelial Joui0 (014
- - c o 009 0S8 YAZA o 14 oL 2e8 Aiore|nbai pue aAje|sibe] 6¢
006 006 0S8 008 008 0S2 059 0SS 00S 00S 0cs Alddns jo Aneno 8¢
‘JUsWwuOlIAUB pue bmhmw .>~___nm__mI VA
Lov'y Lov'y Lov'y Lov'y Lov'y Lov'y Lov'y Lov'y Lov'y €20'S 96€'Y Suoleoojal 1assy 9€
S6LEl 0Lg'€h Svo'el 29.°2h 1852t cis'el LE¥°2L 29€ech 1202k 2ov'el 2v9'st [emauai pue Juswaoe|dal Jossy Ge
0Le'€ 98¢e'e LyY'e 292’y 262’y gse'e 168°€ S8.L'Y €61'E 681'c 8€L'L yimolB waishs e
8EY'SlL 18'Sl 009k 91G'GL 281Gl 9%G'SL 618Gl 68€'SL 19/'v1 99/'€l LSY'vL u01}08UU0D JBWINSU0D €€
(seoud juejsuoo ul) 000$ 2e
IEJBIN IE O0€JBNLE 6CIBINIE 8ZTIBNLE LI IE 9cIBINLE GCJIBNLE PvCcIBINLE €TJIBN LE 2T BN L€ L2 el LE popud Jeah 104 1€
0L+AD 6+A0 8+AD L+AD 9+AD S+AD V+AD €+A0 ¢tAD IHAD  AD JedA Juaiing 0e
Jo1 yoleas

LE0Z UoJBN LE - Lgog IudY | *UOIJBWIOUI INSOJOSIP PalIpNE JO 1ied jou SI UoleWIOUl SIY ]

pouad Buluueld dNV ‘(se1oN Alojeue|dx3 Aiojepuely) ey L 9|NPAYIS Ul S}I9SSE UO a.n}puadxa JO SISED8.0) JB[|OP [BUIWOU PUE 891id JUB}SUOD USSM]}S] 92UaIa}IP 8y} Uo Juswwod Alojeue|dxs apiroid }snw sgq3l

(suonippe gyvy Jo anjea ayj “o°1)

SHIOMIBN [BM S}9SSE PAUOISSIWWOD JO SN|BA 8} JO }SBID10} B S| paiinbal 0S|y "SwJa} Je||jop [eulwou pue 891id Juelsuod yjoq ul passaidxa aq 0} S| }Se2810} 8Y] "dINY @Y} Ul N0 }8S uoljew.ojul

aweN Auedwo) Bunioddns sy} yum Juslsisuod aqg pjnoys siseoslo} ay] "pouad Buluue|d Jeah o] e pue Jeak ainsojosIp JUSLIND 8Y} 10} S}I9SSE UO ain}ipuadxa 1Se810} JO UMOpPYEeaIq B Saiinbal a|npayos siy |

aJinjipuadx3 [eyide) }seoauo4 uQ 34oday :eLL 9|npayos

191

WEL Networks | 2021 Asset Management Plan

wel.co.nz



http://wel.co.nz

06

gse'e 168 S8L'Y €6v‘e 68V 8€LL suonnquuod [epdes ssa| yimoab waishs 68

ymoub waysAs Buipuny suonnquiuod [eyde) ssa 88

6sz'e 168‘€ 68LY €6b°e 681°C 8€LL ainypuadxa yimoub waishs /8

R - - o o = S]OSSE ¥JoM}aU Jayi0 98

- - - - o 5 Jeabyoyms uonnquisiq S8

© = © = ° = SI9WIOJSUBI} pUB SUONBISANS uoliNguisiq 8

198°L ba4d% 020t 89°L 08L 686 $8|qBO A PUB UOHNAUISI] €8

- - - - - - saul| A7 pue uoinquisig 28

00k €2} 0€s't @ SS 88l'y SuoneISgns auoz 18

882'L (o] K¢} see'e 808'} S9°L 9952 uoissiwsuengng 08

ymoun weyshs :(imer 6L

vSYLL 1v8°LL TLS L LISLL zLo‘ol LLLOL suonnquiuod [epded SS3| UOIOBUUOD JIBWNSUOD 8.

260'v 8.6 818'€ 965'e ¥5.'e orL'e uo1}98UU0I Jawnsuod Buipuny suonngliuoo [eyded ssa| 1l

9vsst 618Gl 68€S1 292°'v1 99.°€l LSy aInjpuadxa uoi93UUOD IBWNSU0D 9L

papaau ji smoi [euohippe apnjoul, SL

= = = = = = AEE abeyop ybiH - siswoisny abie v/

© = © = ° o MiLL 96e) oA wnipapy - siawoisny abie (3

180°€ VLL'E ovL'e Loo‘e 1582 049 OOV 86eI0A MO - siewolsn) sbie L

19% Ly 861 881 2se 0€s'L sJawoisny ssauisng 12

86611 [7A%4" SYLLE 82°H1 9SS0} lse'et SIBWOISNY [BRUSPISAY 0L

(sooud juejsuoo ul) 000$ ,8a3 Aq pauyap sadA} Jawnsuo) 69

9CIeN LE GCJeN IE ‘vcIBINLE €CJIBNLE 2T BN L€ L2 eV LE popud Jeah 104 uoid3UU0Y JBWNSUOY : 89

S+tAD ¥+AD €+A0 ¢tAD I+AD  AD JedA uaing /9

99

6EL6 1€9°8 8GS°L 2Lv'9 6.V'S [4X:34 96S°C 089 206°L 068 - S}asse uo aJnypuadx3y Gs9
8.8 28. 889 965 909 1494 143 6€c L1€ ocl - S19SSE YI0M}BU-UOU UO ainjipuedx3 9
2988 6v8°L 0289 9/8‘S L6y 8.0y 29z t44 44 06S°L 0LL - S}9SSE }10M}au uo ainypuadxy €9
8S.L 9€9 :14°] 14:1 €L 19€ 8ve 181 881 L6 - swuoJiaua pue Ayojes ‘Aujiqerias jejoL 29
195 09t 6L€ 592 961 v61 eel yads 6vL 2L - wiswuolAus pue Alajes ‘Aijiqeljal 180 19
- - - - 9. 88 29 - 8 Sk - Aioyenbai pue aanejsiba 09
161 91 fel4" 6L (X011 8L £ Ve 0c ol - Alddns jo Ayjenp 65
:JUBWIUOIIAUS pue A}ajes ‘Aljiqellay 8G

96 658 9GS2 759 feieie] 85V €9¢ 0lc 8.1 ook - suonedo|al 19ssy pas]
120 8092 6€2'c 868'L 88G°L 20e’L Geo'L pA7A 98Y 8ve - [emauai pue Juswaoe|dal Jossy 98
8€L 199 268 €9 WS 6€€ lee €62 f14" 0s - ymoub wayshs GG
18€‘€ 980°c 6S.°2 L0€2 916} 819°L 0E'L f144} 16S Gle - uoiOdBUUOD JBWNSUOD S
000$ SISED3104 991id JUBISUOD PUB [BUIWION U3aM}ag 32uUdJldaja %]

IEJBIN LE O0E€JBNLE 6CIBINLE 8ZIBNLE LCJBNIE 9CIBINLE SCIBNLE bCIBIN LE EZTIBNLE  CCIBN L€ L2 e LE popus seaf jo4 [4°]
0+AD 6+A0 8+A0 JAINe] 9+AD S*+AO P+AD €+A0 [AUNe] I+AD  AD IB8A Juaung 1S

J21 yosess

L€0Z Y2IBIN L€ - 1202 IUdY | “UONEBWIOJUI 8INSO|ISIP PAJIPNE JO Lied J0ou S| UOHBWIOU! SIY L

pouad Buluue|d dWV ‘(sejoN Aiojeue|dxg Aiojepue|) By| 9|NPAYOS Ul S}OSSE UO ain}ipuadxa JO S}Se0a10} Je||op [BUILIOU PUE 901d JUBISUOD UBBMIDQ 90UBISYIP 8y} UO Juswwoo Alojeue|dxs apinoid 1snw sgql

(suomppe gyy 40 enjeA ay} “o'1)

©
i
(@)
[t
<
-
i
(%]
L
-
2
(o]
w
I
O
w
L
-4
)
(%2
o
-
(9]
D
(a]
z
o
=
<
2
-4
o
L
-

SHI0M}BN |[OM
awepN Auedwo)

S}9SSE PAUOISSIWWOD JO BN|BA By} JO }SB08.0} B S| palinbal 0S|y "Sw.a} Jejjop [eulwou pue 8o1id JUBISUOD Yioq Ul passaldxa aq 0} S 1Se08.10} 8y ] ‘dINY U} Ul N0 }8S Uoljew.ojul
Buiioddns 8y} Yim JuslsISuoD aq pINoyYs sisedalo) 8y ‘poliad Buiuue|d Jeak 0| € pue Jeak 8iNSOJOSIP JUSIIND U} SO} S}OSSE UO BIN}PUSdXe }SBOD10) JO UMOPNEAI] B SB1INbal 8|npayos siy L

ainjipuadx3 |eyde) 1sedsao4 uQ 11o0day :eLL a|npayoss

192


http://wel.co.nz

(3}
-
o
<
-
-
0
L
|
o]
[a]
w
I
O
w
L
o
o]
(%2}
(@]
|
(9]
@
(a]
Z
o
T
<
=
o
o
e
=

193

(¥4}
08S‘L 08S‘L 08S‘L 19L°L sz ov8‘L suonnquiuod |epded SSa| SUOIEIO|DI }aSSY ocl
1z8‘e 1e8‘ec 128'e ove'e £8Y'2 feleleird suoljeoo|al Josse Buipuny suolnguIuod [eyded ssa) 6LL
Lov'y Lov‘y Lov‘y Lov‘y €20°S 96€‘V aJn)puadxa suoneso|as 19SSy 8ih

suoleo0|al Jasse - sawwelboud 1o 108(oid Jayio ||y LLL

PapaaU Ji SMOI [BUORIPPE 8pNjoUl, 9Ll

- - - - - - S
- - - - - - 141"
- - - - 00S't - (peoy aulds) saniadold yLompayd o]
- - - - €20t 00s J1ouN0Y ANY uoyiweH 2Ll
- - o 00S°t 0002 006Gt weawdojaneg sexo0oead LLL
106°c 106°€ 106°c 10v'2 - 96€' suoneooldy J8y10 oLl
00S 005§ 00S 00S 00S o Buipunoibiepun 601
(seoud juejsuoa ui) 000$ owiweiboud 1o joslold 801

suopedo|ay 19SSy :(AeLL o1

9CJeN LE GCIeNIE ‘vCcIBINLE ECJIBNLE CCIBN LE lc el LE 90t
S+AD ¥+AO €+A0 2tA0 IHAD  AD Je8A juainy S0t

0l
168°LL 828°LL 9L L WLl 128°LL 186‘VE suonnquuod [eydes ssa| [emaual pue Judawade|dal Jessy €01
129 019 865 /85 S/S 959 [emaual pue juswaoe|dal Josse Bulpun) suonnquiuoo [eydes sss| 201
zisel LEV°CL [4:14 L2021 cov‘eL 2r9‘st ainjipuadxa [emaual pue Juswade|dal }assy X013
G69 269 689 989 88Y 099 S]OSSE YI0M}au J18yl0 001}
1S6°L ev6'L 0€6°t L16°L LLV'e 8cl'e reabyoyms uonnguisia 66
651 6L 6EV'L 62h'L LEV'L GLOL SJawIojSUBI} PUB SUONEISgNS UolNgLIsSIa 86
108 G6L 062 8. 88/ 6SEL $8|qed A7 pue uoinquisia 16
9869 Sv6°9 7069 €989 1902 G658 saull A pue uonnguisiq 96
(o0} 4 0o0Y oot ok orl SLOL suopeisqns auoz S6
Sle €le LE 60€ ole 098 uoissiwsuengng 6

(seoud juejsuoa uy) 000$ |lemauay pue Juswade|day 1assy :(Al)eLL €6

9CcIeN L€ GCJeN IE ‘vcIBIN LE €TJIBN LE 2T IBN L€ Ic el Le 26
S+AD V+AD €+A0 ¢tAD I+AD  AD JedA uaungy 16

Ja1 yoseas

LE0Z UoJBN LE - Lgog IudY | *UOIJBWIOUI INSOJOSIP PalIpNE JO 1ied jou SI UoleWIOUl SIY ]

pouad Buluueld dNV ‘(se1oN Alojeue|dx3 Aiojepuely) ey L 9|NPAYIS Ul S}I9SSE UO a.n}puadxa JO SISED8.0) JB[|OP [BUIWOU PUE 891id JUB}SUOD USSM]}S] 92UaIa}IP 8y} Uo Juswwod Alojeue|dxs apiroid }snw sgq3l
(suonippe gyvy Jo anjea ayj “o°1)

S}9SSE PAUOISSIWWOD JO SN|BA 8} JO }SBID10} B S| paiinbal 0S|y "SwJa} Je||jop [eulwou pue 891id Juelsuod yjoq ul passaidxa aq 0} S| }Se2810} 8Y] "dINY @Y} Ul N0 }8S uoljew.ojul

Bunioddns sy} yum Juslsisuod aqg pjnoys siseoslo} ay] "pouad Buluue|d Jeah o] e pue Jeak ainsojosIp JUSLIND 8Y} 10} S}I9SSE UO ain}ipuadxa 1Se810} JO UMOpPYEeaIq B Saiinbal a|npayos siy |

SYIOMIBN |9
aweN Auedwo)

aJinjipuadx3 [eyide) }seoauo4 uQ 34oday :eLL 9|npayos



http://wel.co.nz

0S1

(suomppe gvy 40 enjea ay}
SRR (A5 S}9SSE PAUOISSIWWOD JO BN|EA By} JO }SBI8.I0} B S| Palinbal 0S|y "Sw.a} Jejjop [eujwou pue 8o1id JUBISUOD Yioq Ul passaidxa aq 0} S| 1Se08.10} 8y | ‘dINY U} Ul IN0 }8S Uoljew.ojul
aswepN Auedwon Buiioddns a8y} Yim JuslsISuoD aq pINoys siseaalo) 8y ‘poliad Buiuue|d Jeak Q| € pue Jeak 8iNSOJOSIP JUSIIND U} IO} S}OSSE UO 2IN}PUSdXe }SBOD10) JO UMOPYEAI] B SB1INbal 8|npayos siy |

a4njipuadx3 |eyde) }sesalo4 uQ 11o0day :eLL a|npayoss

0S8 vl = St 174 ze8 suonnquuod |eydes ssa| Aiojeinbal pue aane|siba] 6vL
Aioye|nbai pue aane|sibal buipuny suonnquuoo [epdes ssa 148
0s8 vl o 24174 [:]72 ze8 ainypuadxa Aiojeinbas pue aane|siba] yadh
- - - - - 09¢ Aiore|nbas pue aane|siba) - sawweiboid 1o syosfoid Jaylo ||y ol
papaau jI smol [euonippe apnjoul, gl
144"
058 09 = s 919 ey suolelsgns jo sepesbdn ojwsies eyl
= > = Y5 [o18 - YIoMIeN HM L ubnoiuyy sebueyo uonosiold HaN 2wk
- /61 o - - - sabueyo swayds 14NV Lk
(seoud juejsuoa ui) 000$ ewweiboid 1o josloid ovl
Aiojeinbay pue annejsiba :(IA)eLL 65
9CcIeN L€ GCJeNIE ‘vcIBINLE €TJIBNLE 2T IBN L€ Ic el LE 8€l
S+AD V+AD €+AD ¢tAD IHAD  AD JedA Jualiny LEL
9€lL
0SL 0S9 0SS 00S 00S 0zs suonnquiuod [eyded sso| Alddns jo Anenp  gei
Addns jo Ayjenb Buipuny suonnquiuod [endeod ssa| vel
0S. 0s9 0SS 00S 00S 0zcs ainyipuadxa Ajddns jo Ayjenp el
(+2) Ajddns jo Ayjenb - sawweiboid 1o syosfoid Jayio ||y 2l
m papaau jI smol [euohippe apnjoul, LEL
- ogk
< 62k
-
- 8¢l
B S99\ HeWS SIA
- 0S2 059 0SS 00S 00S 00S paynuap sjosloid epeiBdn Jepaag A pue Jowiojsuel] uoRNqUIsia /el
w - - o o o 02 suoleoldde Hg ol anq apesbdn YoM HIomiaN 92k
w (seoud juejsuoa ui) 000$ Louwuweiboud Jo josfoid g2l
m Aiddng jo Ayjenp :(n)eLL et
v 9C¢JeN LE GCJIeNIE VvCcIBINLE €TJIBNLE ZcIBN L€ lc el LE €cl
“ S+AD +AD €+A0 2+tAD IHAD  AD JedA jualiny acl
> jol yorees
(72}
m L€02 YoIBIN L€ - 1202 Iudy | ‘UOIJeWIOJUI BINSO|ISIP PaYpNE JO Jed Jou S| uoew.oul SIY L
x pouad Buluue|d dNV ‘(sejoN Asojeue|dxg Aiojepuel) ByL 9|NPAYOS Ul S}OSSE UO ainjipuadxe JO S}Se0aI0} Je||op [BUILIOU PuUe 901d JUBISUOD UBBM}SQ 90UBISYIP 8y} UO Juswwoo Alojeue|dxs apinoid 1snw sgql
(a]
r4
o
[
<
=
(=4
(@]
L
r4

194


http://wel.co.nz

(3}
-
o
<
-
-
0
L
|
o]
[a]
w
I
O
w
L
o
o]
(%2}
(@]
|
(9]
@
(a]
Z
o
T
<
=
o
o
e
=

vLE

598t 919} Lov‘e 169 66S°€ 0Sv°L suonnquuod [eyded ssa| JuswuoiiAud pue A1ajes ‘Anjiqertas 1ui0 5741

JuswuolIAuS pue Alajes ‘Aljigel|al Jayio Buipuny suonnquiuod [epded ssa) 2LL

G98°‘L 919°L Lov‘e 169°E 66S°‘C 0Sb‘L ainypuadxa Juawuoiiaua pue A}ajes ‘Ayjiqerjal 1ayiQ 1L

JuswuolIAuS pue Ajajes ‘Ajjiqer|al 1ayjo - sswwesbold Jo sposfoid Jayio ||y 0Lk

papaau Jj SMOJ [BLORIPPE pNjoUl, 691

- - - < @ ° JuBWUIBUOD IO UOHBISONS 8uoZ 891

- 0s 029 ozv'L - O apeibdn uoneisqng suoz nyn a1 /91

- 1S 1S - - 1S apeibdn Jooq uoneysgng 991

059 059 0€es 00 19 - 109[01d Ayjigeley YiomiaN fele]

- - - - - - uonesijeuoliey 1ndJio BN Yol

- - - 989 00L o Rossep €91

0Se 002 SZ) o S o ISIA A1 291

- - - 129 9GG°L - apelbdn uoneisqng suoz uojuopIon) 191

- - - - 798 8.L ssedAg uoneis Buiyoums aoe|d uspies 091

00e 0se 0se 6Vl cSe 0l¢ $81n0J 8Iql4 6G1

SS SS 1S 1S 1S 0S (Areuoneiosiq) uone|eisul aiqi4 851

00€ 0S¢ 0S¢ 7N - o Buljqeus JoresadQ walsAg uonnguisig /G1

ole - ole gl 89 102 saoeds pauyuo) 9SG

- - €9 €9 Ly - uofiealpuj yineq 101 dg0 feield

00t Okt 10t - - 10} suoleisqans 4oy Buluonipuoo-iy S|

(sooud juelSuoo ul) 000$ Lewuwelboid Jo 108loid Gl

9ZJeN L€ SZJBINLE bZTIRN LE ETIEN LE  TTJIBN LE 12 1.l LE juswuouiaug pue A1ajes ‘Anjiqenay 48Ul (A )eLL  est

G+AD Y+A0 €+A0 ZtAD IHAD  AD JedA Juaiing 1St

Ja1 yoseas

LE0Z UoJBN LE - Lgog IudY | *UOIJBWIOUI INSOJOSIP PalIpNE JO 1ied jou SI UoleWIOUl SIY ]
pouad bBuluueld dNY ‘(sejoN Aiojeue|dx3 Aiojepue|y) By L 9|NPAYIS Ul SI9SSE UO 8In}IpUadXs JO S1SBD910) JE||OP [BUILIOU PUE 9911d JUBISUOD USSM]S] SOUSISHIP Sy} U0 Juswwod Aiojeue|dxs apiroid ysnw sga3
(suonippe gyvy Jo anjea ayj “o°1)

SHIOMISN [9M S}9SSE PAUOISSIWWOD JO dN|EA By} JO }SEDa10) B S| paJinbal 0S|y "Swa) Jej|op [eulwou pue 8o1id Jueisuod Yjoq ul passaidxa aq 0} SI }se0810} 8y ‘dINY @Y} Ul IO }8S uoljewLiojul
aweN Auedwo) Bunioddns sy} yum Juslsisuod aqg pjnoys siseoslo} ay] "pouad Buluue|d Jeah o] e pue Jeak ainsojosIp JUSLIND 8Y} 10} S}I9SSE UO ain}ipuadxa 1Se810} JO UMOpPYEeaIq B Saiinbal a|npayos siy |

aJinjipuadx3 [eyide) }seoauo4 uQ 34oday :eLL 9|npayos

195

WEL Networks | 2021 Asset Management Plan

wel.co.nz


http://wel.co.nz

(3¢]
i
(®)
=
<
-
i
(%]
L
|
2
(o]
w
I
O
w
L
24
2
(%2
o
-
O
D
(a]
z
o
=
<
2
[
o
L
=

0LL'Y 0S0‘v 006°€ Sv8°L 0209 oLe‘9 S}9SSE }10M}aU-UOU UO dInHpuddx3 G61
61

0002 0002 0002 0002 0052 686 ainppuadxe [eaidAyy €61
0002 0002 0002 0002 00s'e G8s'e ainypuadxa [eo1dAe - sawwelBoid 1o sjoafoid soyio |y 26k
papasU JI SMOJ [EUOHIPPE Spnjoul, 161

06}

68}

88l

16}

06}

Lowuweiboid 1o josfoid 681

ainypuadxa [eaidAyy 88l

0L 0502 006°‘L Sv8's 02s‘e 529 ainypuadxa aupnoy /81
ainypuadxa aunno. - sswwelbolid Jo syoafoid Jaylo |1y 981

PapadU Ji SMOI [BUORIPPE 8pnjoul, g8l

8l

0le 00} - 414 oct SG6¢ S9|01YaA 010N fore]
00k 00} 00k 00} 00k 00} wswdinb3 pue jue|d 281
006Gt 00S‘L 006G 000G 000‘c GG9'L a,emyos Jandwon 181
00€ 0Sse 00€ 002 00€ S/ wawdinb3 Jendwon 08l
(seoud juejsuoa ui) 000$ Lowweiboud Jo josfoid 6.1

ainypuadxa auinoy 8/l

S}9SSY }I0M}3U-UON :(X1)efL 171

9CIeN LE GCJIeNIE ‘vCcIBINLE €TIBNLE CcIBN L€ lc el LE 9Lk
S+AD +AD €+A0 2+tAD IHAD  AD Je8A jualiny St

J21 yosess

€02 Y2IBIN L€ - 1202 IUdY | “UONEWIOJUI 8INSO|ISIP PAYIPNE JO Lied J0ou S| UOHBWIOUI SIY L

pouad Buluue|d dNV ‘(sejoN Aiojeue|dxg Aioyepuel) B| 9|NPAYOS Ul S}OSSE UO ain}ipuadxa O S}Se0a.0} Je||op [BUILIOU Pue 901d JUBISUOD UBBM}SQ 90UBISYIP 8y} UO Juswwoo Alojeue|dxs apinoid 1snw sgql
(suonippe gy 10 anjea ay; “a°1)

SHRIRER A5 S}9SSE PaUOISSIWWOD JO SN|BA Sy} JO }SEDS.10) B S| paJinbal 0S|y "Sws) Jej|op [eUlWOU pue 991id Juelsuod Yioq Ul passaidxa aq 0} S| 1se2810) 8y ‘dINY Y} Ul 1IN0 18S uoljew.ojul

aweN Auedwo) Bunsoddns ay} yim JuslsISUOD 89 PINOYS S}seda.0) 8y | “poliad Buluue|d Jeak gL B pue Jeak 8insojosIp JuaLIND By} 10} S}9SSE UO aIn}puadxe }Seda10) JOo UMOp)Ea.] B Saiinbal 8|npayds siy |

ainjipuadx3 |eyde) 1sesalo4 uQ 11o0day :eLL a|npayoss

wel.co.nz

196 WEL Networks | 2021 Asset Management Plan


http://wel.co.nz

(3}
-
o
<
-
-
0
L
|
o]
[a]
w
I
O
w
L
o
o]
(%2}
(@]
|
(9]
@
(a]
Z
o
T
<
=
o
o
e
=

8¢

A

SJewinsuo9 J1ay} Jo Ajuofew ayj jiq 108.1p ey} sieiddns Aq ainypusdxe buiq 1oe4q , 9¢

0LL 0LL 0L 0LL 0LL 0LL 092 0S2 ovL LY.L 919 aouelinsu| g€
€L €L €L €L €L €L €L €L €L €L - wuswdojersp pue yoseasay e
VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN b 18lla €€
€ece €cc g€ce o144 €ece g€ce g€ce [544 €ce g€ce gee sess0| ABiaus Jo uononpal ‘uswabeuew apis puewap pue Aousioye Abieuz ce
(umouy asaym) aamyipuadx3 jeuonesadQ jo sjusuodwoogng e

oLLe L€0°LE 296°0¢ G/8°0€ 68L°0€ 059‘0¢ 119°0€ 95‘0€ 8v9°0¢ €05°0¢ €16°0€ aJnypuadxa |euonesado 0¢
Sv0‘Le Sv0‘Le Svo‘Le Sv0‘Le Sv0‘Le Svo‘Le So‘Le Svo‘Le Sv0‘Le Svo‘Le SvLLe xado yiomjau-uoN 62
.92k .92 v.9'21h .92 .92k ¥.9°2k .92 .92k .92k v.9'2h 002k yoddns ssauisng 8¢
12E°8 L.e'8 LLE'8 L.e'8 LLE'8 LLE'8 LLE'8 1.8 LLE'8 LLE'8 L.'6 1oddns 3iomjeu pue suonelado weisAs le
6LL°0} 9866 L1166 0€8‘6 1474 509°6 TL56 6156 €09°6 85Y°6 8916 xado jiomiaN 92
SeL'e 289'c €992 €9 S09°'c YAZ K VAL R4 les'e 28s'e €0S'e 6v. [emaual pue Juswade|dal 1ossy ge
982’ Lve'e gee'e 1022 L1112 62L'e 6212 cli'e 1512 260'C 099 uonoadsul pue 8dUBUBJUIBW SAOBII00 PUE BUNNOY e
919°t 919'} 919}k 919k 919k 919k 919'} 919k 919k 2e9't 96G°L juswabeuew uonelabap €e
28v'e VA4S ciy'e 6.£'€ ove'e cle'e 082’ v92'c 8ve'e Lez'e €9L'e sojousbiaws pue suondnlialul 92IAIS 44
(seoud juejsuoo ui) 000$ 12

lEJeN LE O0€IBN LE 6CIBIN LE 8CJIBN LE LZJIBeIN L€ 9CIeN L€ GZJeW L€ PCJIeNl LE €TIeN LE CZTIeN LE lc ey LE 0c
0H+AD 6+tAD 8+AD LTAD 9+tAD G+tAD V+AD €+tAD ¢tAD IHAD  AD JedA jualind 6L
688°9¢ velLoe 8EY‘SE LbL'vE 0L0°v€ €5e‘ee §6.'2e 151°2€ S69°LE 120°L€ €16°0€ ainypuadxa jeuonesado 8t
¥59°se 1S1‘se 859ve vLL've 00.'€2 GETeT 08.‘2e €€€'2e 568°Le 99t‘Le svl'ie xado }10m}au-uoN Ll
6vY'SH V'S 0S8y 8SS'vH €L2'vh £66'CH 6LL'EL osv'et 9glel 126'cH ¥00'cH uoddns ssauisng 9t
¥02'0L 00'0L 808'6 919'6 12v'6 2ve'6 190'6 €88'8 60.'8 8€s'8 L.l'6 1oddns iomiau pue suonelado waisAs St
SETLE v26°0L 082°01 €501 0.€°01 8LL0L 9.6'6 8186 0086 6556 891'6 xado yiom1aN i4:
seL'e 2892 €992 ¥€9'2 5092 L¥S'T 1vS'e l25'e 285 €052 6v.L [emaual pue juswaoe|dal jossy €l
982 Lwe'e see'e 1022 112 62L'C 6212 cLi'e 1512 260 099'c uoRoadsUl pUE SOUBUSIUIBW BAI}DS1I00 PUE BUNNOY 43
046°L 166°} £68°L 958} 028t ¥8LL 6vLL SLLL 189°L G99°t 96G°L swebeuew uonelehop L
Sve'y 6LL'Y 666°C 188°¢ 89/°¢ 859 0ss‘e Yov'e 6.£€ 962’ €ol'e solousbiows pue suondniisiul 8dIAIDS o]
(suejjop [euiwou ul) 000$ 1seda.l04 ainypuadx3 jeuonjesado 6
LEJeN LE OE€JIeN LE 6C1BIN LE 8CJIBN LE LcJIeN L€ 9cJelN L€ GCIeN LE PZJIelN LE €CIeN LE CZ4BeN LE L2 1B LE popus teaf jo4 8
0L+tAD 6+A0 8+A0 JAINe} 9+A0 S*+AO Y+AD €+A0 2tA0 +AD  AD JesA jusung /
Ja1 yosess

LE0Z YoJeN LE - 1202 [udY | “UOIJBWLIOJUI BINSO|ISIP PaYIPNE 40 Jed Jou S| UOBWIOMI SIYL
poliad Buluueld dINY ‘(se10N Aiojeue|dxg Aioyepuely) By| 9|NPayoS Ul S}SE09104 ainjipuadxa [euorjelado Je|jop [BulWwOu pue 9o1id JUB}SUOD UBaM]B( 9oUBIBHIP By} UO Juswwod Alojeue|dxse apiroid isnw sgg3l
SHI0OMISN [9M *Swua} Je||op [eulwou pue 891d Juelsuod Yjoqg ul passaidxa aq 03 SI 1Se2a.10} 8y ‘dINY 9y} ul 1o 18s

swep Auedwop  UONEWIOWI Bunioddns ey} Yim JUBISISUOD 8Q PINOYS SISE0810} 8Y L “Poliad Buluue|d 1eak 0| B pue ek 8insojasip 8y} 1o aniipuadxe [BUOIEISdO 1SEI10) JO UMOPXERI] € S81INbal 8|npayds siyL

aimypuadx3 [eyide) }sesauo4 uQ 34oday :qLL 8|npayoss

197


http://wel.co.nz

(3¢]
i
(®)
=
<
-
i
(%]
L
|
2
(o]
w
I
O
w
L
24
2
(%2
o
-
O
D
(a]
z
o
=
<
2
[
o
L
=

§eL's
609V
9.L'2
fotol:
9LL'L

e
€9/

€60°S
901y
eLv'e
€€9°t
886

Sie
2.9

LE BN LE 0€ 1l LE
0L+AD 6+AD

LE0Z UDIBIN L€ - 1202 [UdY |
pouad Bujuueld dWY

SYIOMIBN [9M

aweN Auedwo)

9ULb'y
€19'e
91’2
LEV'L
€98

Lle
98G

T/8'e
62l'e
¥88'L
Sve't
evL

ove
208

6C 18N LE 8T IEN LE
8+AD JAZNe}

182°¢ €02 :1 4 286°L
6592 0612 GELL 882°L
665} 6LE°L SY0'L 9./
950k 128 069 4]
929 €IS oY 662
02 891 €€l 66
[£a4 Sve 0/2 002

LZIeN L€ 9CIBN LE STIEN LE V2Bl LE
9+AD S+AD +A0 €+A0

L0}
0s8
cls
8€¢
6L

S9

L€

€¢ el L€
¢tAD

81S
ley
€42
L9}
16

€¢

g9

C¢c el LE
HAD

- ainyipuadxa [euonesadQ 0S
- xado yiomiau-uoN 6%
- poddns ssauisng 8y
° 1oddns yiomiau pue suonesado walsAs v
- xado ylomieN ot
- |emaual pue juswaoe|dal Jossy Sy
- uonoadsul pue oUBUSIUIBW SA}OS1I0D PUB dUIINOY i
- juswabeuew uoneabap (5%
- sajouabiawa pue suoldniiaiul 99IAI8S v
000% S1SEBD3104 |B9Y pUB |BUIWON Ud3M]ag aouaiapia I

L2 Jel L (0}4

AD JBBA JuBuND 6€
jo1 yoseas

‘UO[JBWJOJU| BINSO|ISIP PA}IPNE 4O }ied Jou S| UOIeW.IoUl SIY L

‘(sejoN Aioyeur|dx3 Aloyepue|y) By | 8|NPaYOS Ul SISE08.0} 8iniipuadxa [euolyeiado Je|jop [eulwou pue 8o1id JUBISUOD USBMIS] SOUBIBYIP B} UO Juswwod Aloyeue|dxs apirold }snw sga3

*SW8) Je||op [eulwou pue 821id Jue)SU0D Yloq ul pessaidxa aq 0} SI ISB0a.0} 8y ‘dINY dY} Ul Ino 18s
uonewJojul Bunpioddns ey} yum Juslsisuod ag pjnoys sisesalo} ay] "pouad Buiuueld Jeak g| B pue Jeak ainsojosip 8y} 1o} ainyipuadxs [euoljeiado }Se0a10} JO UMopyeaId B Salinbal a|npayos siy|

ainjipuadx3 |eyde) }sesa.104 uQ }oday :qLL 9|npayss

wel.co.nz

198 WEL Networks | 2021 Asset Management Plan


http://wel.co.nz

i
o
-
<
i
i
(%]
Ll
-
)
[a]
L
I
O
(%]
Ll
-4
)
(2]
o
'
O
L
(a]
Z
o
-
<
2
-4
o
L.
Z

%80’ LY
%6991

sieak g 1xau uj pasejday
9 0] 1SB29404 19SSY JO %

(ape4b Aq spun jo abejuaasad) pouad Buiuueld Jo 1iels je UOIHPUOD }OSSY

VIN
VIN
VIN
VIN

V/N
14
V/N
V/N
VIN
V/N
V/IN
3
V/IN
VIN
3
V/N
3
V/IN
€
€

()]
Koeinooy ereq

L€02 UoIBI LE - 1202 IudY |
polad Buluueld dNY

SHIOMIBN [OM

awepN Auedwo)

%86°€
%12’
umounun
apesn

%EE'E
%00°00}+
%88L8
%00°00}

%SE 6L

%LS'96

%58'98

%C8'EY

%5818
%8698

SH

%90'9

YPVLL9

%S HE

%8199

%€9'8
%08L

VH

%Ly
%88°0

€H

%990
%20

¢H

%0
%200

.oz
o
==
o
B
=
N
o
==
o
==
wy
wy
wy
wy
wy
wy
wy
wy
wy
wy
wy
=
o
=

syun

(pewunow ejod) g9 AXZe/HH/9'9/E'E

(peunow punoib) g0 AYZE/LL/99/E'E
(100pINQO) 8 AXOL/99/0S

(100pul) 0 ANOLL/99/0S

NIANY AXEE

(pelunop aj0d) YoUMS ANEE

(pa1UNON PUNOID) YIUMS ANEE

(100pInQ) 80 AXEE/2T

(100puy) g0 MEE/CS

+AX0L} Suonelsgns auoz

M99 0} dn suoneisqns auoz

9|qe0 SULBWQNS UOISSIWSUBAINS

(01d) +AXO0LL BN uoISSIWSUBANS
(pasunssald sen) +AN0LL DN UoISSIwsueqnS
(pasunssaid [I0) +AN0LL DN UoISSiwsuegNS
(3d71X) +AX0LL BN UOISSIWSUBANS

(0711d) A%99 03 dn BN uoIssIWsUBHANS
(pasunssaid sen) A399 0} dn HN uoissiwsueNgNS
(pasunssaid |I0) A%99 0} dn HN uoIssIWSUBNANS
(3d71X) M99 01 dn BN uoIssIwsuengNg
10}oNPUOd +ANOLE HO UoIsSsiwsuengnS
10}oNpu0d AN9Q 0} dn HO UoISSIWSUBIgNS
sadA} aj0d J1ayi0

sajod poop

a1njonis [99)s / sojod 8}810u0)

sse|) 1assy

reabyoums uonelsqns auoz
Jeabyoums uoneisgns suoz
reabyoums uonelsqns suoz
Jealbyoyms uonelsgns auoz
Jeabyoums uoneisqns suoz
reaByoums uonelsqns suoz
Jeabyoyms uoneisgns auoz
reabyoyums uoneisqns suoz
1eabyoyms uoneisqns sauoz
Ing uonelsgns auoz

Ing uone}sqgns auoz
8]qe) UoISSIWSURIANS
9|qe) uoIssIWsuBlgNS
9|qe) UoISSIWSUBHANS
8]qe) UoISSIWSURIANS
9|qe) uoIssiWsuBNgNS
8|qe) UoISSIWSUBIANS
9|qe) uoISsIWsSuUBNANS
9|qe) uoISSIWSUBNANS
8|qe) uoISS|WSURIANS

auI uoIssiwsuelgns

aul7 uoIssiwsuelgnNS
aul peayIanO
aul peaysonQ
aul peaysonO

Aiobaje) jassy

se
AH e
AH €€
AH 2e
AH e
AH oe
AH 62
AH 82
AH 12
AH 92
AH se
AH 2
AH €2
AH 22
AH k4
AH 0g
AH 6L
AH 8l
AH LL
AH 9l
AH Sk
AH iZ:
AH €l
11 4
I L
I ok
abejop 6
8

L

Jo1 yoless

'syiBua| 1IN2110 0} J8jal ‘W Ul passaidxe aie Jey) ‘SI9SSEe aul| pue 8|qeo 0} Buiiejas syun ||y "eLL 8|NPayos Ul ISB0810) S}9SSE Uo ainypuadxe ay} pue dy ayi ul
papIAoid UOBWIOUI BY} YHM JUS)ISISUOD 8 PINOYS UOHEBWLIOLUI ||V "SJeak G 1xau 8y} ul paoe|das 8q 0} syun jo abejusoiad ayj Jo 10810} B S| paiinbal 0S|y "SUWN|OD UOIPUOD }9SSE dY}
Ul paso|asIp sanjea abejusdlad ay) 0} Sae|) JUBWISSOSSE AOBINOOE BlEP 8| JBSA ISBO810) 9Y) JO 1IE]S BU) B SE SSE|D }asSe Ag UOIIIPUOD J9SSE JO UMOPYEaI] B Saiinbai 8|npayds siy |

uon}IpuO0Y 19SSy UQ Hoday :egL a|Npayoss

199

WEL Networks | 2021 Asset Management Plan

wel.co.nz


http://wel.co.nz

©
i
(@)
[t
<
-
i
(%]
L
-
2
(o]
w
I
O
w
L
-4
)
(%2
o
-
(9]
D
(a]
z
o
=
<
2
-4
o
L
=

- VIN

- VIN

- €

- 4
%E€0°E €
%666 €
- VIN

- 5

- 8

- L

- VIN
%606 14
%58V €
%6¥'G €
%SS'€ 14
- VIN

%6E" 14
%60’} 14
%02'GE 14
- VIN

- I

- 5

- VIN

- VIN
%162 €
- €

sieak g 1xau uj pasejdas (r—-1)

a( 0} }SBI10} }oSSE JO %, Aoeindoe ejeq

(apesb Aq syun jo abejuaasad) pouad Buiuueld jo 1ieys je UoIIPUOD }aSSY

L€0Z UoJBIN LE - 1202 IudY |
pouad Bujuueld dNV
SYIOMIBN [BM

awepN Auedwo)

umouun
apeln

%00°00}
%00°00}+

%2816
%¥e 08
%lv'c8
%9L'ey
%858
%0000}
%EE'EL
YbL'SL
%EL V8
%L¥'06
%9€18

%EY'66

Yo¥L'CS
%9€°GL

%9€°'98
%E€9'18

SH

PLLL
%¥0'8
%¥€'SE
%9L°0L

%06°Le
%65°02
%02V
%S 1L
%289

%LS°0

%92'Ly
%chcl

%80°EL
%LE 8L

vH

%8L'S
%E9'GL
%068
%06°Le
%9k

%29V
%€’
%L9'H

%L2'C
%€C 0L

%cS'Ch

%¥S"E

€H

%9€°2

%590

%S00

%SH0
%LL0

%00
%65k

%100

¢H

wy
T
107
Y

107
a0
o
wy
wy
wy
&
o
o
o
o
o
o
=

.oz
wy
wy
wy
wy
wy
wy

‘ON

shun

sjpuuny a|qed
shejay

eld pasienuan

s|04u0o Buipnjoul sio)oede)

wajsAs o|buis
€ se Bunesado yuswdinba suonedIUNWWOD pue YAYDS

(ouawInu pue aje)s pIjos ‘[eoIUBYIBWO1}09]9) SAB[S1 UOI08)0Id
SUO0I108UU0D BJIAISS JBWNSU0D HN/HO

unou1 WbIkedNS BN/HO Al

8|9e0 BN A1

10}onpuod HO Al

BuisnoH uole}sqng pajunoly punolL

sloje|nbas abeyjon

lawojsuel] pajunop punoin

Jawuojsuel] pajunolp a|0d

NINY AX22/LL/9'9/E°E

NINY 1dedxe - (pajunow punolB) YoUMS ANZe/LL/9'9/E'E
(pajunow sjod) sasny pue SaYIUMS AMNZE/LH9 9/E'E
(100pu)) @0 AN2Z/LL9'9/EE

SJ9s||euonoas

pue s19s0|081 - (pajunow 8jod) 0 ANZZ/LL9 /€€
9|qe) suuewqgng uonnquisig

O7ld BN vonnqgusia

OAd 10 341X DN uonnguisiq

101oNpU0d YIMS

J0jonpuog 8|geY [eUsY HO uonNnqLIsia

10}oNpu0 alp uadQ HO uonnqguisia
SJawliojsuel] uoleisgng auoz

sse|o }9ssy

SIIAID
|0u0) peoT
|0A3u0) peoT

syueg Joyoede)

suoNedIUNWWOY pue Yayds
uo1o8}0.d

Suoidauu0)
Bunubieans A1

oIqB0 AT

aur AT

suonelsgns uolngLIsia
Jawilojsuel] uonnguisia
JawJojsuel] uonnguisig
Jawilojsuel) uonnquisiq
Teabyoums uonnquisia
TeaByoums uonnquisia
1eobyoIMs uoNnguIsia
Teabyoums uonnquisia

Jeabyoums uonnquisia
8|qe uonnquisiq
8|qeD uonnquisia
a|qeD uonnquisig

aur uonnquisia
aur uonnquisia
aur uonnquisia
Jawliojsuel] uolneisqng suoz

Aiobajeo yassy

1\ v9
I €9
7 29
1\ 19
I 09
I 65
A 85
A LS
Al 95
A as
AH S
AH €5
AH 2s
AH 1S
AH 0s
AH 6%
AH 8y
AH i
AH o
AH o
AH b
AH 514
AH 4
AH [t
AH oy
AH 6¢
abejop 8e
L€

9

181 yoieag

*sYIBUBS| 1INDIIO 0} Jjal ‘W) Ul passaidxe aJe Jey} ‘S}OSSE Ul pue 8|qeod 0} Bulie|al SHUN ||y "BL|L 9|NPAYOS Ul }SBI8.0) SI9SSE UO ainjpuadxa 8y} pue dv oy ul
pepIACId UOITBWIOLUI B} UM JUBISISUOD 8 PINOYS UOIBWIOMUI ||y "SJeek G 1xeu 8y} ul peoe|dal eq 0} syun jo ebejusoied ay) Jo 1SB08104 B S paiinbes 0S|y "SUWN|0O UOIIPUOD }8SSE 8y}
u1 paso|osIp sanjea abejusoiad oy} 0} SoJe|9J JUBISSOSSE AOBINOOER BlEP 8| JBK ISBOS10) 8Y) JO LIE}S BU} JB SE SSB|0 }9SSE AQ UOIIPUOD JOSSE JO UMOpPYEaI] B Salinbai 8|npayos siy|

uoIlIpuUO0Y }9SSY UQ HModay :eg| a|Npayos

200


http://wel.co.nz

(3}
-
o
<
-
-
0
L
|
o]
[a]
w
I
O
w
L
o
o]
(%2}
(@]
|
(9]
@
(a]
Z
o
T
<
=
o
o
e
=

2BBIN0 JOWIOJSURI} B JO JUBAS B}
u1 uoielsgns 1S moBseln Jusodelpe
8y} 0} pa.IgjsuLl} 8q UBD PROT

juswdojanap
[enuapisal pue [eLisnpu| Joddns
0} pauue|d uonelsgns meN

‘Sjule.}suoo abejjon

0} anp pajwi| s| Ayoeded Jsjsuel|

‘ABiau3g
JOBJUOD PAUMO - X | Bulpuim-g

‘ABioug
JOBJUOD PAUMO - X | Bulpuim-g

juswdojaAap |euisnpul
poddns o} pauue(d uoieisgns maN

BLIBJIO AJINDSS HIoM}BU M SIOO N

10J0NpU0D HO AYEE Y} AQ penwi

uoneuejdx3y

LE0Z YoIBI LE - 1202 IUdVY |
poliad Buluueld dWNY
SYI0MIBN |9

aweN Auedwo)

sieah G+ UIYHM JUIBJISUOD ON

Jawuojsuel|
SIeak G+ UIYNIM JUIBS}SUOD ON
SJeak G+ UIY)M Jules}suod oN
SIeak G+ UIYNIM JUIBI}SUOD ON

sieah G+ UIUHM JUIBJISUOD ON
Sieah G+ UIYNM JUIRIISUOD ON

sieah G+ UIYNM JUIBJISUOD ON

sieah G+ UIYNM JUIBJISUOD ON

sJeak G+ UIYlIM Juleljsuod oN
SIeak G+ UIYNIM JUles}suod oN
SJeak G+ UIY}IM JUlel}SUod ON
SIeak G+ UIYNIM JUles}SUOD ON
SIeak G+ UIYNIM JUres}suod oN

SJeaA G+ UIYYM JUIRI})SUOD ON
SIeak G+ UIYNIM JUIes}SUOD ON
SIeak G+ UIY)IM Juressuod oN

Jawojsuel]
SIeak G+ UIYNIM JUles}Suod oN
SJeaA G+ UIY}IM JUIeI}SUOD ON
SIeaA G+ UIYNIM JUles}SUOD ON
SIeak G+ UIYNIM Juressuod oN
SIeaA G+ UIY}IM JUIRI}SUOD ON
SIeah G+ UIYNIM JUIes}SUoD ON
SIeak G+ UIYy)IM Juresnsuod oN
sIeak G+ UlylMm JUes}Suod oN

(esned) sieak g+ julesysuod
Anoede)d wuig pajjeisu|

%t
%LE
%9%
%65

%98
%SL

%56

%E€9
%c8
%26
%8L
YoCL

%S0

%3S
%06
%¥9
%o6L
%56
%08

% SiAg + Ayoede)
w4 psjjeisu|
Jo uonesiiin

06
00e
0's
00k

00e
2'8e

9cl

00€
6'Se

S
6'ce
6'ce

[0R°]%

6'Ge
622
662
62e
902
8'€e
(VAIN)

sieak g+ Ayoeded
w4 pajjesu|

%66
%SE
%01
%ES

Pobl
YoCL

%E8

%E€9
€9
%EL
YolL
YobL

Y7L

%SV
%98
%09
0L
%¥8
%9L

% Anoeded
w4 psjjeisu|
Jo uonesiinn

0c
6l

ol

8l
cl

€l
8l

LE
o3

14
L
0c
Sl
143
9l
cl

(VAW)
Ayoeden

N
N

N

I-N
N

N
N

N

N

N

(2dAy)
uopeoyisseln

J9jsues)  Ajddng jo Ayinoag

06
00e
0'S
00k

00e
(14

9cl

00€
6'Se

S,
6'cc
6'cc

o8k

6'Se
6'ce
6'Ge
6'ce
9'0C
8'€2

(VAW) Anoeded
wurj pajjeisul

vy

6'8
oL
0c
€g

vie
44

LS

S0t

681
c9l

'S
9Ll
c9l

el
-V

Ll

1L

9L

ze

Lk

96l

9'GL

[ReT

vLL

08k

(VAN) peo
yead uaiind

suolje}sqng auoz - yimoun walsAs :(1)qgl

19
eleymeleym ve
[SEI-ETYY ee
Py 8de|lem (4
N aL 1€
Bleymney| o 0e
uewse] 62
Py yompuesg 8c
ue|Bey L2
ML
ST3AM - 81xnd 92
loyouy - a1eynd [or4
pY sex009e8d ve
elyemensebN (54
HnoY weye 2e
1S sy e
njoIoH 0z
PY e%30H 61
sumoQ uoydweH 8l
uojuopIoH) yan
1S mobseln 9l
py uosAeuiy Sl
weyqoo 143
spuejspne|y €l
llemueyd cl
1S 99kig b
uewuog oL
1Q uojeAy 6
suoneisqnsg
auoz bunsix3g 8
L
21 yosess

‘uoneINBlyUOD ole)s APES]S [BWIOU S} Ul YI0M}BU 8y} O uoliesado ay) 0} aejas pinoys 8|qe} Siy} Ul papiAcid uoliew.ou| "diNY @y} Ul papiAcid UOIFeW.ojul 8U} YlIM JUSISISUOD
aq p|noys papiaoid ejep ay] ‘Ayoeded Jowiojsue.) UOINGLISIP JUSIIND PUB UOIBISGNS SUOZ YOBS 10} UOHESI|IIN pue A)oeded }Se0a10) pue Juaiind JO UMOPYEaIq B Salinbai 8|npayds S|y

KAoede) 1sedsalog uQ 11oday :qglL a|npayoss

201


http://wel.co.nz

2 4 4 L L L (VAI) JeaA ul pajlejsul uoiyessuab painquisip jo Ayoeded 12

0S¥ [0]0)%4 0S¢ 00€ 0se G611 SUOI}08UUO0D JO JIaquINN 02

uoljesauay pajnquisia 61

P8padu Jj Smol [BUOHIPPE 8pnjoul, 8l

YL LY LY L YL iYL €99°L |e10} suopdaUU0) VAN

- - - - - L SI9WOISN2 palajawun 9l

- - - - - - SJawoisnd oly1oads Jossy Sl

- - - - - - AJe€ abeyjop ybiH - siawolsno abie i
L L L L L (g) 1L 8BBlOA Wnipap - siswolsno abie
0c 0c 0c 0c 0c 1S OO 968} OA MOT - S1oW0ISND 8bueT]

oSt oSt oSt 0S1 (0143 68 siawolsno ssauisng 13

00€°L 00€'L 00€'L 00€'L cLE’L LeS't SI9WO}ISND [eluapISaY 2l

«803 Aq pauyep sadf} jewnsuo) L

9C¢IeN L€ SCIeN LE PZIBN LE €ZIBIN LE 2ZIEeN L€ L2 1eN LE Ppopus Jeak Jo4 ok

S+AD 7+A0 €+tA0 2tAD +AD  AD JedA usund 6

ad/} Jowinsuoo Aq 1eak ul pajosuL09 S42) Jo Jequiny 8

SUOI}93UU0Y JaWNSU0Y :(1)9gL /

Jo1 yoseas

L€02 Y2IBI L€ - 1202 IUdY |

polad Buluue|d dINY
‘gzl 9INPaYOS Ul SISBD910) UOHESI|IIN
SHIOM}BN [9M pue Ajoedeo ay) pue qL| 8|NPaYIS PUB BL| 8|NPaYIS Ul S}SB0810} ainjipuadxe ay) Buidojansp ul pasn suoidwnsse ay} Se ||dm SB d\Y 8y} Ul IN0 18s uolewlojul Buipioddns ays yim Jusisisuod

swep Auedwoo aq p|noys siseoalo} ay] "pouad Buiuueld Jeah g e pue Jeak ainsojosip 8y} 10} sawn|oA ABiaus pue puewsap yead ‘(8dA} Jownsuod AQ) SUOI}0BUUOD MBU 4O }SBD810) B Salinbal 8|npayods siy|

puewa( Y410M1}aN }Se23.404 uQ Hoday :9g| aNpayos

(3¢]
i
(®)
=
<
-
i
(%]
L
|
2
(o]
w
I
O
w
L
24
2
(%2
o
-
O
D
(a]
z
o
=
<
2
[
o
L
=

wel.co.nz

202 WEL Networks | 2021 Asset Management Plan



http://wel.co.nz

(3}
-
o
<
-
-
0
L
|
o]
[a]
w
I
O
w
L
o
o]
(%2}
(@]
|
(9]
@
(a]
Z
o
T
<
=
o
o
e
=

60 6°0 96°0 160 66°0 00’} (3omyau 8y} uo suondnuiaiul pauueidun) O sse|) <]}
70 €70 €70 2ro [R40] 0€0 (spomiau By} uO suondnusiul pauueld) g ssel) vi
141VS el
G99 999 G'/S ¥'89 ¥'69 2’9 (>tlomidu 8y} uo suondnuisiul pauueldun) O sse|) ck
0’89 0'89 029 G'G9 0'¥9 009 (¥4omjau ayy uo suondnusiul pauueld) g sse|n L
1alvs (o]
9cIieN L€ GCIeN L€ PvCIeN LE €TJIBN LE <CZ BN LE L2 JelN LE popud Jeah 104 6
G+tAD V+AD €+A0 2tAD I+AD  AD JedA Waun) 8
J81 yoseas
LE0Z YoJBIN LE - 1202 IHdY |
poued Buluueld dINY
SHIOMISN oM ‘qLL 9|NPaYDS puUe BL| 9|NPaYdS Ul paplroid }seoa10) sain}ipuadxa ay) uo |a|VS pue |41yS pauueldun pue pauue|d jo jJoedw| pawnsse ay} se
swep Auedwo) 11Iam S dIANY 89Ul Ul 1n0 19s uolewlojul Buiiioddns sy yium JuslsISuod g piNoys s}seoalo) ay| porad Buluue|d Jeak G B pue ainso|osIp 40} |AIVS PUEB |4]VS J0 1SB0310} B saiinbai a|npayos siy |

uoneing puy suondn.iialu| }seosalo4 11oday :pglL d|npayos

%0 %0t %0t %0° %0 %0t oljes sso ov
%19 %19 %09 %09 %09 %S 10}oe) peo 6¢
8€e

9 29 09 8S LS €S S$9SS07 1€
25s°t 80G°t Yov'L 6LpL SLE'L 292k SdO| 0} pasanliep ABisus [ejo) S| 9e
919°L 0L8°L vesL 8Lyl zeVL SLE‘L sd0I o} Alddns 1o} walsAs Bunsus Ano1nos|3 Ge
(g1 (51 (S1) (s1) (g1 (s1) sg@3 4ayjo (wody) o} payddns Ajo1os|e Jou ssa)| €
(154 (1514 (1514 Le¥ 9y ory uonessuab peynqguisip wouy perddns Ayouzoae snid €€
¥4 €L 7 8. 08 06 SdXD 0} spodxe A)oujo9je ssa) 2e
€€2°t 681L°L [SI4N €0L°L 190°+ 056 SdXD woly payddns Apo13os|3 e
(UMD) paruied sawnjoA Ano1o9|3 o

10€ €62 882 €82 vie 6.2 sjujod uo}oauU09 Ssiawnsuod o} Ajddns 1o} wajsAs uo puewaq 62
aA0Qe puBe AH Je sga3 Jay1o (woJy) O} SIajsuel) }au ssa| 8z

10€ €62 882 €82 74 6.2 puewap wajsAs Juapioulod wnwixep L2
0S 0S 0S 0S 0S 96 anoge pue AH Je indino uonesauab paingusip snid 92
152 £ve 8€T €€T ¥2e €8l puewap dxO fer4
9ZIEW LE SZTIEN LE YZJIEWN LE EZJIEN LE ZZJEW LE 12BN g papus seak o4 (M) puewap wieisAs usploulod WNWIXeN g
G+AD ¥+AD €+AD 2+A0 I+AD  AD JBBA JUBLND ez
puewaq waishs (MoglL 2z

JoJ yoless

LEOZ Yo LE - 120z IudY |
olad Buiuue
[PrelbE BIGIN ‘ggL 9|Npayos ul S}Seda.0) uolesi|in
SHIOMISN [9M pue Ayoedeo ay) pue gL 9|NPayYoS pue e|| a|npayods ul s}sedsalo} ainypuadxa sy} Buidojansp ul pasn suondwnsse ayj Se ||dm SB JY 8y} Ul Ino }8s uonjewojul Buipioddns sy} yiim Juslsisuod
swep Auedwo aq p|noys siseda.0} 8y "pouad Buluue|d Jeah g e pue Jeah ainsojosip ay} 10} sawn|oA AB1aus pue puewsp jead ‘(8dA} Jawnsuod Ag) suol}08UUOD MBU JO }SED8I0) B Salinbal a|npayads siy|

puewaq YI0M}aN }SE9a104 UQ }10day :9Z| S|NPaYSs

203


http://wel.co.nz

INFORMATION DISCLOSURE SCHEDULES 11ATO 13

Schedule 13: Report On Asset Management Maturity

This schedule requires information on the EDB’S self-assessment of the maturity of its asset management practices.

Question  Function

No.

3 Asset management
policy

10 Asset management
strategy

1" Asset management
strategy

26 Asset management
plan(s)

27 Asset
management
plan(s)

204

Question

To what extent 3
has an asset
management policy
been documented,
authorised and
communicated?

What has the 25
organisation done
to ensure that its
asset management
strategy is
consistent with
other appropriate
organisational
policies and
strategies, and

the needs of
stakeholders?

In what way does 3
the organisation’s
asset management
strategy take
account of the
lifecycle of the
assets, asset types
and asset systems
over which the
organisation has
stewardship?

How does the 3
organisation

establish and
document its asset
management

plan(s) across the

life cycle activities

of its assets and

asset systems?

How has the 3
organisation
communicated

its plan(s) to all
relevant parties

to a level of detail
appropriate to the
receiver’s role in

their delivery?

Score Evidence—Summary

User
Guidance

WELs Asset Management Policy
is reviewed every three years
with the last update in Feburary
2019. ltis used to guide the
development and delivery of the
AMP. All key staff are aware of
the Asset Management Policy
and how it guides the AMP.

There are strong linkage

to company strategy and
evidence of alignment with
other organisational strategies.
The flow of Strategic Goals

into the AM Strategy is being
documented but is not finalised.

WEL have a number of tools

to evaluate asset lifecycle, the
most significant being condition
based risk modeling (CBRM).
This applies from each asset’s
initial purchase, taking into
account total life cycle costs,
condition and risk information
which determines the overall
health of the assets.

Asset lifecycle decisions

are made using CBRM and
FMECA to priorities based
on risk, reliability and safety
considerations and balance
capital and operational
expenditure. Planning falls
directly out of the AMP, which
prioritises spend based on
lifecycle condition.

The AMP and its projects and
maintenance spend plan are
communicated and approved
through our project definition
documents. Spend plans and a
high level overview of the plan
are presented to the executive
and the board prior to final
approval. This information goes
to those stakeholders who
require the information for work
and strategy planning purposes
and directly to external parties
as required by Regulation. The
AMP is also available to all
through the company intranet.

Why

Widely used AM practice standards
require an organisation to document,
authorise and communicate its asset
management policy (eg, as required in
PAS 55 para 4.2 i). A key pre-requisite of
any robust policy is that the organisation’s
top management must be seen to
endorse and fully support it. Also vital

to the effective implementation of the
policy, is to tell the appropriate people

of its content and their obligations under
it. Where an organisation outsources
some of its asset-related activities, then
these people and their organisations
must equally be made aware of the
policy’s content. Also, there may be
other stakeholders, such as regulatory
authorities and shareholders who should
be made aware of it.

In setting an organisation’s asset
management strategy, it is important that
itis consistent with any other policies
and strategies that the organisation

has and has taken into account the
requirements of relevant stakeholders.
This question examines to what extent
the asset management strategy is
consistent with other organisational
policies and strategies (eg, as required
by PAS 55 para 4.3.1 b) and has taken
account of stakeholder requirements

as required by PAS 55 para 4.3.1 ¢).
Generally, this will take into account the
same polices, strategies and stakeholder
requirements as covered in drafting the
asset management policy but at a greater
level of detail.

Good asset stewardship is the hallmark

of an organisation compliant with widely
used AM standards. A key component

of this is the need to take account of

the lifecycle of the assets, asset types

and asset systems. (For example, this
requirement is recognised in 4.3.1 d) of
PAS 55). This question explores what an
organisation has done to take lifecycle into
account in its asset management strategy.

The asset management strategy needs to
be translated into practical plan(s) so that
all parties know how the objectives will
be achieved. The development of plan(s)
will need to identify the specific tasks

and activities required to optimise costs,
risks and performance of the assets and/
or asset system(s), when they are to be
carried out and the resources required.

Plans will be ineffective unless they are
communicated to all those, including
contracted suppliers and those who
undertake enabling function(s). The
plan(s) need to be communicated in a
way that is relevant to those who need to
use them.

Who

Top management. The
management team that
has overall responsibility
for asset management.

Top management. The
organisation’s strategic
planning team. The
management team that
has overall responsibility
for asset management.

Top management. People
in the organisation with
expert knowledge of

the assets, asset types,
asset systems and their
associated life-cycles. The
management team that
has overall responsibility
for asset management.
Those responsible

for developing and
adopting methods and
processes used in asset
management

The management team
with overall responsibility
for the asset management
system. Operations,
maintenance and
engineering managers.

The management team
with overall responsibility
for the asset management
system. Delivery functions
and suppliers.
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Company Name Wel Networks

Record/Documented
Information

The organisation’s asset
management policy, its
organisational strategic plan,
documents indicating how the
asset management policy was
based upon the needs of the
organisation and evidence of
communication.

The organisation’s asset
management strategy
document and other related
organisational policies and
strategies. Other than the
organisation’s strategic plan,
these could include those
relating to health and safety,
environmental, etc. Results of
stakeholder consultation.

The organisation’s documented

asset management strategy
and supporting working
documents.

The organisation’s asset
management plan(s).

Distribution lists for plan(s).
Documents derived from
plan(s) which detail the
receivers role in plan delivery.
Evidence of communication.

Maturity Level 0

The organisation does not
have a documented asset
management policy.

The organisation has

not considered the need
to ensure that its asset
management strategy is
appropriately aligned with
the organisation’s other
organisational policies
and strategies or with
stakeholder requirements.

OR

The organisation does
not have an asset
management strategy.

The organisation has

not considered the need

to ensure that its asset
management strategy is
produced with due regard
to the lifecycle of the
assets, asset types or asset
systems that it manages.

OR

The organisation does
not have an asset
management strategy.

The organisation does

not have an identifiable
asset management plan(s)
covering asset systems
and critical assets.

The organisation does

not have plan(s) or their
distribution is limited to the
authors.

AMP Planning Period

1 April 2021 - 31

Maturity Level 1

The organisation has

an asset management
policy, but it has not

been authorised by

top management, or it

is not influencing the
management of the assets.

The need to align the asset
management strategy

with other organisational
policies and strategies

as well as stakeholder
requirements is understood
and work has started

to identify the linkages

or to incorporate them

in the drafting of asset
management strategy.

The need is understood,
and the organisation

is drafting its asset
management strategy to
address the lifecycle of its
assets, asset types and
asset systems.

The organisation has
asset management
plan(s) but they are not
aligned with the asset
management strategy
and objectives and do not
take into consideration
the full asset life cycle
(including asset creation,
acquisition, enhancement,
utilisation, maintenance
decommissioning

and disposal).

The plan(s) are
communicated to some
of those responsible for
delivery of the plan(s).

OR
Communicated to those

responsible for delivery is
either irregular or ad-hoc.

INFORMATION DISCLOSURE SCHEDULES 11ATO 13

March 2031

Maturity Level 2

The organisation has an
asset management policy,
which has been authorised
by top management, but it
has had limited circulation.
It may be in use to
influence development of
strategy and planning but
its effect is limited.

Some of the linkages
between the long-term
asset management
strategy and other
organisational policies,
strategies and stakeholder
requirements are defined
but the work is fairly

well advanced but still
incomplete.

The long-term asset
management strategy
takes account of the
lifecycle of some, but not
all, of its assets, asset
types and asset systems.

The organisation is in
the process of putting in
place comprehensive,
documented asset
management plan(s)
that cover all life cycle
activities, clearly aligned
to asset management
objectives and the asset
management strategy.

The plan(s) are
communicated to most

of those responsible for
delivery but there are
weaknesses in identifying
relevant parties resulting in
incomplete or inappropriate
communication. The
organisation recognises
improvement is needed

as is working towards
resolution.

Maturity Level 3

The asset management
policy is authorised by top
management, is widely and
effectively communicated
to all relevant employees
and stakeholders, and
used to make these
persons aware of their
asset related obligations.

All linkages are in place
and evidence is available
to demonstrate that,
where appropriate, the
organisation’s asset
management strategy is
consistent with its other
organisational policies
and strategies. The
organisation has also
identified and considered
the requirements of
relevant stakeholders.

The asset management
strategy takes account
of the lifecycle of all of its
assets, asset types and
asset systems.

Asset management
plan(s) are established,
documented, implemented
and maintained for asset
systems and critical assets
to achieve the asset
management strategy

and asset management
objectives across all life
cycle phases.

The plan(s) are
communicated to all
relevant employees,
stakeholders and
contracted service
providers to a level of
detail appropriate to their
participation or business
interests in the delivery
of the plan(s) and there is
confirmation that they are
being used effectively.

Asset Management Standard Applied

Maturity Level 4

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
arecognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.
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Schedule 13: Report On Asset Management Maturity

This schedule requires information on the EDB’S self-assessment of the maturity of its asset management practices.

Question
No.

29

33

206

Function

Asset management
plan(s)

Asset management
plan(s)

Contingency
planning

Structure, authority
and responsibilities

Structure, authority
and responsibilities

Question

How are
designated
responsibilities
for delivery of
asset plan actions
documented?

What has the
organisation
done to ensure
that appropriate
arrangements are
made available
for the efficient
and cost effective
implementation of
the plan(s)?

(Note this is about
resources and
enabling support)

What plan(s) and
procedure(s) does
the organisation
have for identifying
and responding

to incidents

and emergency
situations and
ensuring continuity
of critical asset
management
activities?

What has the
organisation

done to appoint
member(s) of its
management team
to be responsible
for ensuring that
the organisation’s
assets deliver the
requirements of the
asset management
strategy, objectives
and plan(s)?

What evidence can
the organisation’s
top management
provide to
demonstrate

that sufficient
resources are
available for asset
management?

Score Evidence—Summary

3

User
Guidance

The Asset Planning and
Engineering Team are
responsible facilitating the
development of the AMP every
year. To facilitate this, an annual
works delivery plan is produced
which in turn clearly defines the
delivery responsibilities in terms
of resource and timeline.

The annual works delivery plan
outlines resource requirements
based on agreed delivery
timelines. Annual budgets

are set to allow resource
allocation. Arrangements are
in place to source external
staff for workload peaks

and for specialist technical
requirements.

Business continuity and disaster
recovery plans are in place

and various scenarios are
tested regularly. Emergency
stock is held at various sites

in case the primary equipment
becomes unavailable. Priorities
for systems to return to service
after an event are documented.
This is in alignment with WEL's
Disaster Recovery Policy.

Accountability for delivery

of the AM strategy sits with
the GM Asset Management.
This is delegated through to
the engineering and support
teams for operational delivery.
Authority, responsibility and
accountability are defined for
each person or role which
enable the asset management
team to manage and deliver the
AMP strategy, objectives

and plans.

The operational model in

use by WEL includes both
in-house and external
resource. Decisions are made
throughout each AMP period
on the most effective delivery
mechanism for required works.
This optimises in-house
resources and provides reliable
workstreams for our preferred
contractors.

Why

The implementation of asset
management plan(s) relies on (1) actions
being clearly identified, (2) an owner
allocated and (3) that owner having
sufficient delegated responsibility and
authority to carry out the work required. It
also requires alignment of actions across
the organisation. This question explores
how well the plan(s) set out responsibility
for delivery of asset plan actions.

It is essential that the plan(s) are realistic
and can be implemented, which requires
appropriate resources to be available
and enabling mechanisms in place.

This question explores how well this is
achieved. The plan(s) not only need to
consider the resources directly required
and timescales, but also the enabling
activities, including for example, training
requirements, supply chain capability and
procurement timescales.

Widely used AM practice standards
require that an organisation has plan(s)
to identify and respond to emergency
situations. Emergency plan(s) should
outline the actions to be taken to respond
to specified emergency situations

and ensure continuity of critical asset
management activities including the
communication to, and involvement

of, external agencies. This question
assesses if, and how well, these plan(s)
triggered, implemented and resolved

in the event of an incident. The plan(s)
should be appropriate to the level of risk
as determined by the organisation’s risk
assessment methodology. It is also a
requirement that relevant personnel are
competent and trained.

In order to ensure that the organisation’s
assets and asset systems deliver the
requirements of the asset management
policy, strategy and objectives
responsibilities need to be allocated

to appropriate people who have the
necessary authority to fulfil their
responsibilities. (This question, relates
to the organisation’s assets eg, para b),
s 4.4.1 of PAS 55, making it therefore
distinct from the requirement contained in
para a), s 4.4.1 of PAS 55).

Optimal asset management requires
top management to ensure sufficient
resources are available. In this
context the term ‘resources’ includes
manpower, materials, funding and
service provider support.

Who

The management team
with overall responsibility
for the asset management
system. Operations,
maintenance and
engineering managers.

If appropriate,

the performance
management team.

The management team
with overall responsibility
for the asset management
system. Operations,
maintenance and
engineering managers.

If appropriate, the
performance management
team. Where appropriate
the procurement team and
service providers working
on the organisation’s
asset-related activities.

The manager with
responsibility for
developing emergency
plan(s). The organisation’s
risk assessment team.
People with designated
duties within the plan(s)
and procedure(s) for
dealing with incidents

and emergency situations.

Top management.

People with management
responsibility for

the delivery of asset
management policy,
strategy, objectives and
plan(s). People working on
asset-related activities.

Top management. The
management team that
has overall responsibility
for asset management.
Risk management team.
The organisation’s
managers involved in
day-to-day supervision of
asset-related activities,
such as frontline
managers, engineers,
foremen and chargehands
as appropriate.
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Record/Documented
Information

The organisation’s asset
management plan(s).
Documentation defining

roles and responsibilities of
individuals and organisational
departments.

The organisation’s asset
management plan(s).
Documented processes and
procedures for the delivery of
the asset management plan.

The organisation’s plan(s)
and procedure(s) for
dealing with emergencies.
The organisation’s risk
assessments and risk
registers.

Evidence that managers with
responsibility for the delivery
of asset management policy,
strategy, objectives and
plan(s) have been appointed
and have assumed their
responsibilities. Evidence
may include the organisation’s
documents relating to its
asset management system,
organisational charts, job
descriptions of post-holders,
annual targets/objectives and
personal development plan(s)

of post-holders as appropriate.

Evidence demonstrating that
asset management plan(s)
and/or the process(es) for
asset management plan
implementation consider

the provision of adequate

resources in both the short and

long term. Resources include
funding, materials, equipment,
services provided by third

parties and personnel (internal

and service providers) with

appropriate skills competencies

and knowledge.

AMP Planning Period

has not documented
responsibilities for delivery
of asset plan actions.

has not considered

needed for the effective
implementation of plan(s).

The organisation has

not considered the need

to establish plan(s) and
procedure(s) to identify and
respond to incidents and
emergency situations.

Top management has
not considered the need
to appoint a person or
persons to ensure that
the organisation’s assets
deliver the requirements
of the asset management
strategy, objectives

The organisation’s top
management has not
considered the resources
required to deliver asset

Maturity Level 1

Asset management
plan(s) inconsistently
document responsibilities
for delivery of plan
actions and activities
and/or responsibilities
and authorities for
implementation inadequate
and/or delegation level
inadequate to ensure
effective delivery and/

or contain misalignments
with organisational
accountability.

The organisation
recognises the need

to ensure appropriate
arrangements are in place
for implementation of

asset management plan(s)
and is in the process of
determining an appropriate
approach for achieving this.

The organisation has some
ad-hoc arrangements to
deal with incidents and
emergency situations,

but these have been
developed on a reactive
basis in response to
specific events that have
occurred in the past.

Top management
understands the need

to appoint a person or
persons to ensure that
the organisation’s assets
deliver the requirements
of the asset management
strategy, objectives

and plan(s).

The organisations top
management understands
the need for sufficient
resources but there are
no effective mechanisms
in place to ensure this is
the case.

1 April 2021 - 31 March 2031
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Maturity Level 2

Asset management plan(s)
consistently document
responsibilities for the
delivery of actions but
responsibility/authority
levels are inappropriate/
inadequate, and/or there
are misalignments within
the organisation.

The organisation has
arrangements in place

for the implementation of
asset management plan(s)
but the arrangements

are not yet adequately
efficient and/or effective.
The organisation is
working to resolve existing
weaknesses.

Most credible incidents
and emergency situations
are identified. Either
appropriate plan(s)

and procedure(s) are
incomplete for critical
activities or they are
inadequate. Training/
external alignment may
be incomplete.

Top management has
appointed an appropriate
people to ensure the
assets deliver the
requirements of the asset
management strategy,
objectives and plan(s) but
their areas of responsibility
are not fully defined and/
or they have insufficient
delegated authority

to fully execute their
responsibilities.

A process exists for
determining what
resources are required
for its asset management
activities and in most
cases these are available
but in some instances
resources remain
insufficient.

Maturity Level 3

Asset management plan(s)
consistently document
responsibilities for the
delivery actions and there
is adequate detail to
enable delivery of actions.
Designated responsibility
and authority for
achievement of asset plan
actions is appropriate.

The organisation’s
arrangements fully cover
all the requirements for
the efficient and cost
effective implementation
of asset management
plan(s) and realistically
address the resources
and timescales required,
and any changes needed
to functional policies,
standards, processes and
the asset management
information system.

Appropriate emergency
plan(s) and procedure(s)
are in place to respond
to credible incidents and
manage continuity of
critical asset management
activities consistent

with policies and asset
management objectives.
Training and external
agency alignment are

in place.

The appointed person

or persons have full
responsibility for ensuring
that the organisation’s
assets deliver the
requirements of the asset
management strategy,
objectives and plan(s).
They have been given the
necessary authority to
achieve this.

An effective process

exists for determining the
resources needed for asset
management and sufficient
resources are available. It
can be demonstrated that
resources are matched

to asset management
requirements.

Asset Management Standard Applied

Maturity Level 4

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
arecognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.
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Schedule 13: Report On Asset Management Maturity

This schedule requires information on the EDB’S self-assessment of the maturity of its asset management practices.

Question
No.

Function

42 Structure,
authority and
responsibilities

45 Outsourcing
of asset
management
activities

48 Training,
awareness and
competence

49 Training,
awareness and
competence

208

Question

To what degree
does the
organisation’s
top management
communicate the
importance of
meeting its asset
management
requirements?

Where the
organisation

has outsourced
some of its asset
management
activities, how

has it ensured

that appropriate
controls are in
place to ensure the
compliant delivery
of its organisational
strategic plan,

and its asset
management policy
and strategy?

How does the
organisation
develop plan(s)

for the human
resources required
to undertake asset
management
activities - including
the development
and delivery of
asset management
strategy,
process(es),
objectives and
plan(s)?

How does the
organisation
identify
competency
requirements and
then plan, provide
and record the
training necessary
to achieve the
competencies?

Score Evidence—Summary

25 The AMP is considered to
be one of our core strategic
documents and planning and
budgeting around our network
assets falls out of the detail
in the plan. Work delivery
expectations are clear and
communicated through staff
forums and meetings.

2.5 Performance of WELs
contractors are closely
monitored through their KPIs.
We manage contractors with a
robust contractor on-boarding
process, establishment
of preferred contractors,

a contractor performance
management system and

a competency matrix. This
ensures that requirements and
expectations are met.

2 A Workforce Capability
Plan has been developed to
identify resource requirements
in areas other than WEL
Services. The roles in this
plan associated with delivering
asset management objectives
are planned and approved for
implementation. Arrangements
are in place to source external
staff for workload peaks
and for specialist technical
requirements.

An annual works plan based
around the AMP is created
and implemented. It clearly
defines the human resource
requirements on a monthly
basis. Through the resource
planning process and plan
WEL is effective in matching
competencies and capabilities
to the asset management
requirements including the
plan for both internal and
contracted activities.

3 WEL has developed a work
type competency standard
that sets the minimum levels
fo knowledge, skills and
experience required for staff
working on of near WEL network
assets. The competencies
required for positions within the
Asset Management team are
defined in position descriptions.
Competencies are confirmed
6 monthly for WEL field staff
and for each contract or project
for our contractors. Records
are held in our secure systems
managed by the People and
Performance team.

User
Guidance

Why

Widely used AM practice standards
require an organisation to communicate
the importance of meeting its asset
management requirements such

that personnel fully understand, take
ownership of, and are fully engaged in
the delivery of the asset management
requirements (eg, PAS 55 s 4.4.1 g).

Where an organisation chooses to
outsource some of its asset management
activities, the organisation must ensure
that these outsourced process(es) are
under appropriate control to ensure that
all the requirements of widely used AM
standards (eg, PAS 55) are in place, and
the asset management policy, strategy
objectives and plan(s) are delivered.

This includes ensuring capabilities and
resources across a time span aligned to
life cycle management. The organisation
must put arrangements in place to control
the outsourced activities, whether it be

to external providers or to other in-house
departments. This question explores what
the organisation does in this regard.

There is a need for an organisation to
demonstrate that it has considered what
resources are required to develop and
implement its asset management system.
There is also a need for the organisation
to demonstrate that it has assessed
what development plan(s) are required
to provide its human resources with

the skills and competencies to develop
and implement its asset management
systems. The timescales over which

the plan(s) are relevant should be
commensurate with the planning horizons
within the asset management strategy
considers e.g. if the asset management
strategy considers 5, 10 and 15 year
time scales then the human resources
development plan(s) should align with
these. Resources include both ‘in house’
and external resources who undertake
asset management activities.

Widely used AM standards require that
organisations to undertake a systematic
identification of the asset management
awareness and competencies required
at each level and function within the
organisation. Once identified the training
required to provide the necessary
competencies should be planned for
delivery in a timely and systematic way.
Any training provided must be recorded
and maintained in a suitable format.
Where an organisation has contracted
service providers in place then it

should have a means to demonstrate
that this requirement is being met for
their employees. (eg, PAS 55 refers

to frameworks suitable for identifying
competency requirements).

Who

Top management.

The management

team that has overall
responsibility for asset
management. People
involved in the delivery of
the asset management
requirements.

Top management.

The management

team that has overall
responsibility for asset
management. The
manager(s) responsible
for the monitoring and
management of the
outsourced activities.
People involved with
the procurement of
outsourced activities.
The people within the
organisations that

are performing the
outsourced activities. The
people impacted by the
outsourced activity.

Senior management
responsible for
agreement of plan(s).
Managers responsible
for developing asset
management strategy
and plan(s). Managers
with responsibility

for development and
recruitment of staff
(including HR functions).
Staff responsible for
training. Procurement
officers. Contracted
service providers.

Senior management
responsible for
agreement of plan(s).
Managers responsible
for developing asset
management strategy
and plan(s). Managers
with responsibility

for development and
recruitment of staff
(including HR functions).
Staff responsible for
training. Procurement
officers. Contracted
service providers.
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Record/Documented
Information

Evidence of such activities as
road shows, written bulletins,
workshops, team talks and
management walk-abouts
would assist an organisation to
demonstrate it is meeting this
requirement of PAS 55.

The organisation’s
arrangements that detail the
compliance required of the
outsourced activities. For
example, this this could form
part of a contract or service
level agreement between the
organisation and the suppliers
of its outsourced activities.
Evidence that the organisation
has demonstrated to itself that
it has assurance of compliance
of outsourced activities.

Evidence of analysis of future
work load plan(s) in terms of
human resources. Document(s)
containing analysis of the
organisation’s own direct
resources and contractors
resource capability over
suitable timescales. Evidence,
such as minutes of meetings,
that suitable management
forums are monitoring human
resource development plan(s).
Training plan(s), personal
development plan(s), contract
and service level agreements.

Evidence of an established
and applied competency
requirements assessment
process and plan(s) in

place to deliver the required
training. Evidence that the
training programme is part of
a wider, co-ordinated asset
management activities training
and competency programme.
Evidence that training
activities are recorded and
that records are readily
available (for both direct and
contracted service provider
staff) e.g. via organisation
wide information system or
local records database.

Maturity Level 0

The organisation’s top
management has not
considered the need
to communicate the
importance of meeting
asset management
requirements.

The organisation has not
considered the need to put
controls in place.

The organisation has

not recognised the need
for assessing human
resources requirements to
develop and implement its
asset management system.

The organisation does not
have any means in place
to identify competency
requirements.

AMP Planning Period

Maturity Level 1

The organisations top
management understands
the need to communicate
the importance of meeting
its asset management
requirements but does
not do so.

The organisation controls
its outsourced activities on
an ad-hoc basis, with little
regard for ensuring for the
compliant delivery of the
organisational strategic
plan and/or its asset
management policy and
strategy.

The organisation has
recognised the need

to assess its human
resources requirements
and to develop a plan(s).
There is limited recognition
of the need to align these
with the development and
implementation of its asset
management system.

The organisation has
recognised the need

to identify competency
requirements and then
plan, provide and record
the training necessary to
achieve the competencies.

1 April 2021 - 31 March 2031
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Maturity Level 2

Top management
communicates the
importance of meeting
its asset management
requirements but only to
parts of the organisation.

Controls systematically
considered but currently
only provide for the
compliant delivery of some,
but not all, aspects of the
organisational strategic
plan and/or its asset
management policy and
strategy. Gaps exist.

The organisation has
developed a strategic
approach to aligning
competencies and human
resources to the asset
management system
including the asset
management plan but
the work is incomplete or
has not been consistently
implemented.

The organisation is the
process of identifying
competency requirements
aligned to the asset
management plan(s)

and then plan, provide
and record appropriate
training. It is incomplete or
inconsistently applied.

Maturity Level 3

Top management
communicates the
importance of meeting

its asset management
requirements to all relevant
parts of the organisation.

Evidence exists to
demonstrate that
outsourced activities are
appropriately controlled
to provide for the
compliant delivery of the
organisational strategic
plan, asset management
policy and strategy, and
that these controls are
integrated into the asset
management system

The organisation can
demonstrate that plan(s)
are in place and effective
in matching competencies
and capabilities to the
asset management system
including the plan for both
internal and contracted
activities. Plans are
reviewed integral to

asset management
system process(es).

Competency requirements
are in place and aligned
with asset management
plan(s). Plans are in place
and effective in providing
the training necessary to
achieve the competencies.
A structured means of
recording the competencies
achieved is in place.

Asset Management Standard Applied

Maturity Level 4

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
arecognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.
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Schedule 13: Report On Asset Management Maturity

This schedule requires information on the EDB’S self-assessment of the maturity of its asset management practices.

Question  Function

No.

50 Training,
awareness and
competence

53 Communication,
participation and
consultation

59 Asset Management
System
documentation

62 Information
management

210

Question

How does the
organisation
ensure that
persons under

its direct control
undertaking asset
management
related activities
have an
appropriate level
of competence in
terms of education,
training or
experience?

How does the
organisation
ensure that
pertinent asset
management
information

is effectively
communicated

to and from
employees and
other stakeholders,
including
contracted service
providers?

What
documentation has
the organisation
established to
describe the main
elements of its
asset management
system and
interactions
between them?

What has the
organisation done
to determine

what its asset
management
information
system(s) should
contain in order to
support its asset
management
system?

Score Evidence—Summary

2.5 The competencies required
for positions within the

Asset Management team,
Maintenance Team and field
service teams are outlined for
each job. Competencies are
matched to work tasks by the
Dispatch teams.

Competencies are confirmed 6
monthly for WEL field staff. Any
competency shortfall is identified
and addressed as required.

25 Two way communications

is in place for all relevant
stakeholders. Contract
managers have regular
operational and management
meetings with preferred
contractors. Regular operations
meetings are carried out
between delivery, planning
and engineering. The AMP is
publicly available to anyone via
our website

2.5 The organisation has
established documentation that
comprehensively describes all
the main elements of its asset
management system and the
interactions between them. The
AMP, policy, process documents
and strategies are all regularly
reviewed in line with externally
certified WEL business
management systems.

3 The WEL asset management
systems contain the necessary
information that supports
effective asset management.
The WEL systems include the
GIS, NMS and ERP. When
gaps are identified, the required
changes are made to each
system’s metadata. Frequent
audits and reviews of operating
effectiveness are undertaken
and continual improvement
initiatives are regularly
implemented. Asset data is
backed up in accordance with
the WEL ISSP.

User
Guidance

Why

A critical success factor for the effective
development and implementation of

an asset management system is the
competence of persons undertaking
these activities. organisations should
have effective means in place for
ensuring the competence of employees
to carry out their designated asset
management function(s). Where an
organisation has contracted service
providers undertaking elements of its
asset management system then the
organisation shall assure itself that

the outsourced service provider also
has suitable arrangements in place

to manage the competencies of its
employees. The organisation should
ensure that the individual and corporate
competencies it requires are in place
and actively monitor, develop and
maintain an appropriate balance of these
competencies.

Widely used AM practice standards
require that pertinent asset management
information is effectively communicated
to and from employees and other
stakeholders including contracted service
providers. Pertinent information refers to
information required in order to effectively
and efficiently comply with and deliver
asset management strategy, plan(s)

and objectives. This will include for
example the communication of the asset
management policy, asset performance
information, and planning information as
appropriate to contractors.

Widely used AM practice standards
require an organisation maintain up to
date documentation that ensures that
its asset management systems (ie, the
systems the organisation has in place to
meet the standards) can be understood,
communicated and operated. (eg, s 4.5
of PAS 55 requires the maintenance of
up to date documentation of the asset
management system requirements
specified throughout s 4 of PAS 55).

Effective asset management requires
appropriate information to be available.
Widely used AM standards therefore
require the organisation to identify the
asset management information it requires
in order to support its asset management
system. Some of the information required
may be held by suppliers.

The maintenance and development of
asset management information systems
is a poorly understood specialist activity
that is akin to IT management but
different from IT management. This group
of questions provides some indications
as to whether the capability is available
and applied. Note: To be effective, an
asset information management system
requires the mobilisation of technology,
people and process(es) that create,
secure, make available and destroy the
information required to support the asset
management system.

Who

Managers, supervisors,
persons responsible

for developing training
programmes. Staff
responsible for
procurement and service
agreements. HR staff and
those responsible

for recruitment.

Top management and
senior management
representative(s),
employee’s
representative(s),
employee’s trade union
representative(s);
contracted service
provider management
and employee
representative(s);
representative(s) from
the organisation’s Health,
Safety and Environmental
team. Key stakeholder
representative(s).

The management

team that has overall
responsibility for asset
management. Managers
engaged in asset
management activities.

The organisation’s
strategic planning

team. The management
team that has overall
responsibility for asset
management. Information
management team.
Operations, maintenance
and engineering managers
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Record/Documented
Information

Evidence of a competency
assessment framework

that aligns with established
frameworks such as the asset
management Competencies
Requirements Framework
(Version 2.0); National
Occupational Standards for
Management and Leadership;
UK Standard for Professional
Engineering Competence,
Engineering Council, 2005.

Asset management policy
statement prominently
displayed on notice boards,
intranet and internet; use of
organisation’s website for
displaying asset performance
data; evidence of formal
briefings to employees,
stakeholders and contracted
service providers; evidence of

inclusion of asset management

issues in team meetings and
contracted service provider

contract meetings; newsletters,

etc.

The documented information
describing the main elements
of the asset management
system (process(es)) and their
interaction.

Details of the process the
organisation has employed
to determine what its asset
information system should
contain in order to support its
asset management system.
Evidence that this has been
effectively implemented.

Maturity Level 0

The organisation has not
recognised the need to
assess the competence

of person(s) undertaking
asset management related
activities.

The organisation has not
recognised the need to
formally communicate
any asset management
information.

The organisation has not
established documentation
that describes the main
elements of the asset
management system.

The organisation has not
considered what asset
management information is
required.

AMP Planning Period

Maturity Level 1

Competency of staff
undertaking asset
management related
activities is not managed
or assessed in a structured
way, other than formal
requirements for legal
compliance and safety
management.

There is evidence that
the pertinent asset
management information
to be shared along with
those to share it with is
being determined.

The organisation is
aware of the need to put
documentation in place
and is in the process

of determining how to
document the main
elements of its asset
management system.

The organisation is aware
of the need to determine
in a structured manner
what its asset information
system should contain in
order to support its asset
management system

and is in the process of
deciding how to do this.
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Maturity Level 2

The organisation is in the
process of putting in place
ameans for assessing

the competence of
person(s) involved in asset
management activities
including contractors.
There are gaps and
inconsistencies.

The organisation has
determined pertinent
information and relevant
parties. Some effective
two way communication
is in place but as yet

not all relevant parties
are clear on their roles
and responsibilities

with respect to asset
management information.

The organisation in the
process of documenting its
asset management system
and has documentation

in place that describes
some, but not all, of the
main elements of its asset
management system and
their interaction.

The organisation has
developed a structured
process to determine
what its asset information
system should contain in
order to support its asset
management system

and has commenced
implementation of the
process.

Maturity Level 3

Competency requirements
are identified and
assessed for all persons
carrying out asset
management related
activities - internal and
contracted. Requirements
are reviewed and staff
reassessed at appropriate
intervals aligned to

asset management
requirements.

Two way communication
is in place between all
relevant parties, ensuring
that information is
effectively communicated
to match the requirements
of asset management
strategy, plan(s) and
process(es). Pertinent
asset information
requirements are regularly
reviewed.

The organisation has
established documentation
that comprehensively
describes all the main
elements of its asset
management system and
the interactions between
them. The documentation
is kept up to date.

The organisation has
determined what its asset
information system should
contain in order to support
its asset management
system. The requirements
relate to the whole life cycle
and cover information
originating from both internal
and external sources.

Asset Management Standard Applied

Maturity Level 4

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
arecognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.
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Schedule 13: Report On Asset Management Maturity

This schedule requires information on the EDB’S self-assessment of the maturity of its asset management practices.

Question
No.

63

79

212

Function

Information
management

Information
management

Risk management
process(es)

Use and
maintenance
of asset risk
information

Legal and other
requirements

Question

How does the
organisation
maintain its asset
management
information
system(s) and
ensure that the
data held within

it (them) is of the
requisite quality
and accuracy and
is consistent?

How has the
organisation’s
ensured its asset
management
information system
is relevant to its
needs?

How has the
organisation
documented
process(es) and/
or procedure(s) for
the identification
and assessment
of asset and asset
management
related risks
throughout the
asset life cycle?

How does the
organisation
ensure that the
results of risk
assessments
provide input into
the identification
of adequate
resources and
training and
competency
needs?

What procedure
does the
organisation have
to identify and
provide access to
its legal, regulatory,
statutory and other
asset management
requirements,

and how is
requirements
incorporated

into the asset
management
system?

Score Evidence—Summary

3

User
Guidance

The organisation has effective
controls in place that ensure

the data held is of the requisite
quality and accuracy and is
consistent. The controls are
regularly reviewed and improved
where necessary. Where
misalignment or inconsistencies
are identified, they get
addressed.

Frequent audits and reviews of
operating effectiveness of all
asset management systems
are undertaken by internal and
external parties and continual
improvement initiatives are
regularly implemented.

Under our AS/NZS I1SO
31000:2009 aligned risk
management framework WEL
has a number of processes

to ensure its assets are risk
assessed and documented.

It includes CBRM modelling,
reviews of risks during PSMS
NZS:7901 assessments, risk and
audit reviews on top risk items,
safety in design processes,
notification processes and
measurement point data
capture, structured PM plans,
RCA and FMECA studies and
the AMP processes.

Our AS/NZS 1SO 31000:2009
aligned risk management
framework ensure identified
risks are communicated to the
business. This then feeds in

to our work type competency
standards which are updated to
include any additional training
required for managing risks.

There is a good level of
regulatory oversight and
mechanisms for keeping up-to-
date with regulatory changes.
The Executive have to report
and confirm that all legislative
and regulatory requirements
have been met on a quarterly
basis. Any breaches are
reported to the Board.

Why

The response to the questions is
progressive. A higher scale cannot
be awarded without achieving the
requirements of the lower scale.

This question explores how the
organisation ensures that information
management meets widely used AM
practice requirements (eg, s 4.4.6 (a), (c)
and (d) of PAS 55).

Widely used AM standards need not

be prescriptive about the form of the
asset management information system,
but simply require that the asset
management information system is
appropriate to the organisations needs,
can be effectively used and can supply
information which is consistent and of the
requisite quality and accuracy.

Risk management is an important
foundation for proactive asset
management. Its overall purpose is

to understand the cause, effect and
likelihood of adverse events occurring,
to optimally manage such risks to an
acceptable level, and to provide an audit
trail for the management of risks. Widely
used standards require the organisation
to have process(es) and/or procedure(s)
in place that set out how the organisation
identifies and assesses asset and asset
management related risks. The risks have
to be considered across the four phases
of the asset lifecycle (eg, para 4.3.3 of
PAS 55).

Widely used AM standards require that
the output from risk assessments are
considered and that adequate resource
(including staff) and training is identified
to match the requirements. It is a further
requirement that the effects of the control
measures are considered, as there may
be implications in resources and training
required to achieve other objectives.

In order for an organisation to comply
with its legal, regulatory, statutory and
other asset management requirements,
the organisation first needs to ensure
that it knows what they are (eg, PAS 55
specifies this in s 4.4.8). It is necessary
to have systematic and auditable
mechanisms in place to identify new and
changing requirements. Widely used AM
standards also require that requirements
are incorporated into the asset
management system (e.g. procedure(s)
and process(es))

Who

The management
team that has overall
responsibility for asset
management. Users
of the organisational
information systems.

The organisation’s
strategic planning

team. The management
team that has overall
responsibility for asset
management. Information
management team. Users
of the organisational
information systems.

The top management
team in conjunction

with the organisation’s
senior risk management
representatives. There
may also be input from
the organisation’s Safety,
Health and Environment
team. Staff who carry out
risk identification

and assessment.

Staff responsible for risk
assessment and those
responsible for developing
and approving resource
and training plan(s). There
may also be input from
the organisation’s Safety,
Health and Environment
team.

Top management. The
organisations regulatory
team. The organisation’s
legal team or advisors.
The management

team with overall
responsibility for the asset
management system. The
organisation’s health and
safety team or advisors.
The organisation’s policy
making team.
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Record/Documented
Information

The asset management
information system, together

with the policies, procedure(s),

improvement initiatives and
audits regarding information
controls.

The documented process

the organisation employs to
ensure its asset management
information system aligns
with its asset management
requirements. Minutes of
information systems review
meetings involving users.

The organisation’s risk
management framework
and/or evidence of specific
process(es) and/ or
procedure(s) that deal with
risk control mechanisms.
Evidence that the process(es)
and/or procedure(s) are
implemented across the
business and maintained.
Evidence of agendas and

minutes from risk management

meetings. Evidence of

feedback in to process(es) and/

or procedure(s) as a result of
incident investigation(s). Risk
registers and assessments.

The organisations risk
management framework.

The organisation’s resourcing
plan(s) and training and
competency plan(s). The
organisation should be able
to demonstrate appropriate
linkages between the content

of resource plan(s) and training

and competency plan(s) to
the risk assessments and risk
control measures that have
been developed.

The organisational processes
and procedures for ensuring
information of this type is
identified, made accessible
to those requiring the

information and is incorporated

into asset management
strategy and objectives

Maturity Level 0

There are no formal
controls in place or
controls are extremely
limited in scope and/or
effectiveness.

The organisation has not
considered the need to
determine the relevance
of its management
information system.

At present there are
major gaps between
what the information
system provides and the
organisations needs.

The organisation has not
considered the need to
document process(es)
and/or procedure(s) for
the identification and
assessment of asset and
asset management related
risks throughout the asset
life cycle.

The organisation has not
considered the need to
conduct risk assessments.

The organisation has
not considered the

need to identify its legal,
regulatory, statutory and
other asset management
requirements.

AMP Planning Period

Maturity Level 1

The organisation is aware
of the need for effective
controls and is in the
process of developing

an appropriate control
process(es).

The organisation
understands the need

to ensure its asset
management information
system is relevant to its
needs and is determining
an appropriate means
by which it will achieve
this. At present there are
significant gaps between
what the information
system provides and the
organisations needs.

The organisation is aware
of the need to document
the management of

asset related risk across
the asset lifecycle. The
organisation has plan(s)

to formally document all
relevant process(es) and
procedure(s) or has already
commenced this activity.

The organisation is

aware of the need to
consider the results of risk
assessments and effects
of risk control measures to
provide input into reviews
of resources, training

and competency needs.
Current input is typically
ad-hoc and reactive.

The organisation identifies
some of its legal, regulatory,
statutory and other asset
management requirements,
but this is done in an ad-
hoc manner in the absence
of a procedure.
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Maturity Level 2

The organisation has
developed controls that will
ensure the data held is of
the requisite quality and
accuracy and is consistent
and is in the process of
implementing them.

The organisation has
developed and is
implementing a process
to ensure its asset
management information
system is relevant to its
needs. Gaps between
what the information
system provides and the
organisations needs have
been identified and action
is being taken to close
them.

The organisation is in the
process of documenting

the identification and
assessment of asset
related risk across the asset
lifecycle but it is incomplete
or there are inconsistencies
between approaches and a
lack of integration.

The organisation is in

the process ensuring

that outputs of risk
assessment are included
in developing requirements
for resources and training.
The implementation is
incomplete and there are
gaps and inconsistencies.

The organisation has
procedure(s) to identify
its legal, regulatory,
statutory and other
asset management
requirements, but the
information is not kept
up to date, inadequate or
inconsistently managed.

Maturity Level 3

The organisation has
effective controls in place
that ensure the data held is
of the requisite quality and
accuracy and is consistent.
The controls are regularly
reviewed and improved
where necessary.

The organisation’s asset
management information
system aligns with its
asset management
requirements. Users can
confirm that it is relevant to
their needs.

Identification and
assessment of asset
related risk across

the asset lifecycle

is fully documented.
The organisation can
demonstrate that
appropriate documented
mechanisms are
integrated across life cycle
phases and are being
consistently applied.

Outputs from risk
assessments are
consistently and
systematically used

as inputs to develop
resources, training and
competency requirements.
Examples and evidence

is available.

Evidence exists to
demonstrate that the
organisation’s legal,
regulatory, statutory and
other asset management
requirements are identified
and kept up to date.
Systematic mechanisms
for identifying relevant legal
and statutory requirements.

Asset Management Standard Applied

Maturity Level 4

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
arecognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.
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Schedule 13: Report On Asset Management Maturity

This schedule requires information on the EDB’S self-assessment of the maturity of its asset management practices.

Question
No.

88

91

95

214

Function

Life cycle
activities

Life cycle
activities

Performance
and condition
monitoring

Question

How does the
organisation
establish
implement

and maintain
process(es) for the
implementation

of its asset
management
plan(s) and control
of activities across
the creation,
acquisition or
enhancement

of assets. This
includes design,
modification,
procurement,
construction and
commissioning
activities?

How does the
organisation
ensure that
process(es) and/or
procedure(s) for the
implementation of
asset management
plan(s) and control
of activities during
maintenance

(and inspection)
of assets are
sufficient to
ensure activities
are carried out
under specified
conditions, are
consistent with
asset management
strategy and
control cost, risk
and performance?

How does the
organisation
measure the
performance and
condition of its
assets?

Score Evidence—Summary

3 We have a suite of process
documents that ensure the
AMP plans are implemented
for the whole asset lifecycle.
Process documentation is
version controlled and regularly
reviewed by the respective
subject matter experts to
ensure it is up to date.

3 A robust process to create the
AMP leads to a consequential
requirement for structured work
plans. These plans feed into the
capital works and maintenance
schedules, ensuring the works
are properly planned. KPIs are
put in place for both in-house
and external contract work.

3 There are a number of measures
in place to assess asset
performance. These include
SAIDI performance metrics,
fault analyses, Health indexes,
measurement points in SAP,
fault numbers and cost and
impact, all of which are fed into
CBRM modelling program.

User
Guidance

Why

Life cycle activities are about the
implementation of asset management
plan(s) i.e. they are the “doing” phase.
They need to be done effectively and well
in order for asset management to have
any practical meaning. As a consequence,
widely used standards (eg, PAS 55 s
4.5.1) require organisations to have

in place appropriate process(es) and
procedure(s) for the implementation of
asset management plan(s) and control of
lifecycle activities. This question explores
those aspects relevant to asset creation.

Having documented process(es) which
ensure the asset management plan(s)
are implemented in accordance with
any specified conditions, in a manner
consistent with the asset management
policy, strategy and objectives and in
such a way that cost, risk and asset
system performance are appropriately
controlled is critical. They are an
essential part of turning intention into
action (eg, as required by PAS 55 s 4.5.1).

Widely used AM standards require

that organisations establish implement
and maintain procedure(s) to monitor
and measure the performance and/or
condition of assets and asset systems.
They further set out requirements in
some detail for reactive and proactive
monitoring, and leading/lagging
performance indicators together with
the monitoring or results to provide
input to corrective actions and continual
improvement. There is an expectation
that performance and condition
monitoring will provide input to improving
asset management strategy, objectives
and plan(s).

Who

Asset managers, design
staff, construction staff
and project managers
from other impacted areas
of the business,

e.g. Procurement

Asset managers,
operations managers,
maintenance managers
and project managers
from other impacted areas
of the business

A broad cross-section

of the people involved in
the organisation’s asset-
related activities from
data input to decision-
makers, i.e. an end-to end
assessment. This should
include contactors and
other relevant third parties
as appropriate.


http://wel.co.nz

Company Name Wel Networks

Record/Documented
Information

Documented process(es)

and procedure(s) which are
relevant to demonstrating the
effective management and
control of life cycle activities
during asset creation,
acquisition, enhancement
including design, modification,
procurement, construction and
commissioning.

Documented procedure for
review. Documented procedure
for audit of process delivery.
Records of previous audits,
improvement actions and
documented confirmation that
actions have been carried out.

Functional policy and/

or strategy documents for
performance or condition
monitoring and measurement.
The organisation’s
performance monitoring
frameworks, balanced
scorecards etc. Evidence of
the reviews of any appropriate
performance indicators and
the action lists resulting

from these reviews. Reports
and trend analysis using
performance and condition
information. Evidence of

the use of performance and
condition information shaping
improvements and supporting
asset management strategy,
objectives and plan(s).

Maturity Level 0

The organisation does not
have process(es) in place
to manage and control

the implementation of
asset management plan(s)
during activities related to
asset creation including
design, modification,
procurement, construction
and commissioning.

The organisation does

not have process(es)/
procedure(s) in place to
control or manage the
implementation of asset
management plan(s) during
this life cycle phase.

The organisation has not
considered how to monitor
the performance and
condition of its assets.

AMP Planning Period

Maturity Level 1

The organisation is

aware of the need to

have process(es) and
procedure(s) in place to
manage and control the
implementation of asset
management plan(s)
during activities related to
asset creation including
design, modification,
procurement, construction
and commissioning but
currently do not have these
in place (note: procedure(s)
may exist but they are
inconsistent/incomplete).

The organisation is
aware of the need to
have process(es) and
procedure(s) in place to
manage and control the
implementation of asset
management plan(s)
during this life cycle phase
but currently do not have
these in place and/or
there is no mechanism
for confirming they are
effective and where
needed modifying them.

The organisation
recognises the need

for monitoring asset
performance but has not
developed a coherent
approach. Measures are
incomplete, predominantly
reactive and lagging. There
is no linkage to asset
management objectives.
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Maturity Level 2

The organisation is in

the process of putting

in place process(es)

and procedure(s) to
manage and control the
implementation of asset
management plan(s)
during activities related to
asset creation including
design, modification,
procurement, construction
and commissioning. Gaps
and inconsistencies are
being addressed.

The organisation is in

the process of putting

in place process(es)

and procedure(s) to
manage and control the
implementation of asset
management plan(s)
during this life cycle phase.
They include a process for
confirming the process(es)/
procedure(s) are effective
and if necessary carrying
out modifications.

The organisation is
developing coherent
asset performance
monitoring linked to asset
management objectives.
Reactive and proactive
measures are in place.
Use is being made of
leading indicators and
analysis. Gaps and
inconsistencies remain.

Maturity Level 3

Effective process(es) and
procedure(s) are in place
to manage and control

the implementation of
asset management plan(s)
during activities related to
asset creation including
design, modification,
procurement, construction
and commissioning.

The organisation has

Asset Management Standard Applied

Maturity Level 4

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
arecognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s

in place proc
and procedure(s) to
manage and control the
implementation of asset
management plan(s) during
this life cycle phase. They
include a process, which

is itself regularly reviewed
to ensure it is effective, for
confirming the process(es)/
procedure(s) are effective
and if necessary carrying
out modifications.

Consistent asset
performance monitoring
linked to asset
management objectives
is in place and universally
used including reactive
and proactive measures.
Data quality management
and review process are
appropriate. Evidence of
leading indicators

and analysis.

proc ) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.
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Schedule 13: Report On Asset Management Maturity

This schedule requires information on the EDB’S self-assessment of the maturity of its asset management practices.

Question
No.

99

105

109

216

Function

Investigation

of asset-
related failures,
incidents and
nonconformities

Audit

Corrective and
preventative
action

Question

How does the
organisation
ensure
responsibility
and the authority
for the handling,
investigation

and mitigation

of asset-related
failures, incidents
and emergency
situations and non
conformances

is clear,
unambiguous,
understood and
communicated?

What has the
organisation

done to establish
procedure(s) for
the audit of its
asset management
system
(process(es))?

How does the
organisation
instigate
appropriate
corrective and/or
preventive actions
to eliminate or
prevent the causes
of identified poor
performance and
non conformance?

Score Evidence—Summary

3 WEL have defined the
appropriate responsibilities and
authorities through Root Cause
Analysis (RCA) process and
the ICAM investigation model.
Agreed actions from non-
conformities are put into the AR
system for implementation and
monitoring. All outages causing
greater than 0.3 SAIDI minutes
are investigated, 0.5 are reported
to the Executive. Significant
outages or issues may result in
the event being recording in the
company risk register.

3 WEL has an internal audit
process, defined in our quality
management system, which
looks at various aspects of our
business. In addition we have
external specialists review our
asset management systems.
The business process audits
and field quality and safety
audits are carried out as BAU.

3 Significant monitoring
is undertaken to identify
potential asset or functional
failures before they resultin a
safety or operational failure.
Where possible systems are
designed to fail safe if asset
components fail and strict rules
exist for corrective actions to
be completed or operational
restrictions implemented.
These are captured in various
documents and reporting
frameworks across WEL.

Outcomes from RCA
investigations are captured

in the AR and FAR systems,
within which corrective and
preventive actions are identified
and documented once complete.
Asset failures are captured in
SAP via notifications. These
lead to jobs which then get
scheduled. All job progress is
captured as a business kpi.

User
Guidance

Why

Widely used AM standards require that
the organisation establishes implements
and maintains process(es) for the handling
and investigation of failures incidents and
non-conformities for assets and sets down
a number of expectations. Specifically

this question examines the requirement

to define clearly responsibilities and
authorities for these activities, and
communicate these unambiguously

to relevant people including external
stakeholders if appropriate.

This question seeks to explore what the
organisation has done to comply with the
standard practice AM audit requirements
(eg, the associated requirements of PAS
555 4.6.4 and its linkages to s 4.7).

Having investigated asset related failures,
incidents and non-conformances,

and taken action to mitigate their
consequences, an organisation is
required to implement preventative and
corrective actions to address root causes.
Incident and failure investigations are
only useful if appropriate actions are
taken as a result to assess changes to

a businesses risk profile and ensure

that appropriate arrangements are in
place should a recurrence of the incident
happen. Widely used AM standards also
require that necessary changes arising
from preventive or corrective action are
made to the asset management system.

Who

The organisation’s
safety and environment
management team.

The team with overall
responsibility for the
management of the
assets. People who

have appointed roles
within the asset-related
investigation procedure,
from those who carry out
the investigations to senior
management who review
the recommendations.
Operational controllers
responsible for managing
the asset base under
fault conditions and
maintaining services to
consumers. Contractors
and other third parties as
appropriate.

The management

team responsible for

its asset management
procedure(s). The team
with overall responsibility
for the management

of the assets. Audit
teams, together with

key staff responsible

for asset management.
For example, Asset
Management Director,
Engineering Director.
People with responsibility
for carrying out risk
assessments

The management

team responsible for

its asset management
procedure(s). The team
with overall responsibility
for the management of the
assets. Audit and incident
investigation teams. Staff
responsible for planning
and managing corrective
and preventive actions.


http://wel.co.nz

Company Name Wel Networks

Record/Documented
Information

Process(es) and procedure(s)
for the handling, investigation

and mitigation of asset-

related failures, incidents and
emergency situations and non
conformances. Documentation
of assigned responsibilities and

authority to employees. Job
Descriptions, Audit reports.
Common communication
systems i.e. all Job
Descriptions on Internet etc.

The organisation’s asset-

related audit procedure(s). The
organisation’s methodology(s)

by which it determined the
scope and frequency of

the audits and the criteria

by which it identified the
appropriate audit personnel.
Audit schedules, reports etc.

Maturity Level 0

The organisation has not
considered the need to
define the appropriate
responsibilities and the
authorities.

The organisation has not
recognised the need to
establish procedure(s)
for the audit of its asset
management system.

AMP Planning Period

Maturity Level 1

The organisation
understands the
requirements and is in the
process of determining
how to define them.

The organisation
understands the need
for audit procedure(s)
and is determining
the appropriate
scope, frequency and
methodology(s).

1 April 2021 - 31 March 2031
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Maturity Level 2

The organisation are in
the process of defining
the responsibilities

and authorities with
evidence. Alternatively
there are some gaps or
inconsistencies in the
identified responsibilities/
authorities.

The organisation is
establishing its audit
procedure(s) but they

do not yet cover all the
appropriate asset-related
activities.

Maturity Level 3

The organisation have
defined the appropriate
responsibilities and
authorities and evidence
is available to show that
these are applied across
the business and kept up
to date.

The organisation can
demonstrate that its audit
procedure(s) cover all
the appropriate asset-
related activities and the
associated reporting of
audit results. Audits are
to an appropriate level of
detail and consistently

Asset Management Standard Applied

Maturity Level 4

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
arecognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

Evidence of the procedure(s)
by which the audit results are
presented, together with any
subsequent communications.
The risk assessment schedule

managed.

or risk registers.

Analysis records, meeting
notes and minutes,
modification records. Asset
management plan(s),
investigation reports, audit
reports, improvement
programmes and projects.
Recorded changes to asset
management procedure(s)
and process(es). Condition
and performance reviews.
Maintenance reviews

The organisation does not
recognise the need to have
systematic approaches to
instigating corrective or
preventive actions.

The organisation
recognises the need

to have systematic
approaches to instigating
corrective or preventive
actions. There is ad-
hoc implementation

for corrective actions

to address failures of
assets but not the asset
management system.

The need is recognised for
systematic instigation of
preventive and corrective
actions to address root
causes of non compliance
or incidents identified by
investigations, compliance
evaluation or audit.

Itis only partially or
inconsistently in place.

Mechanisms are
consistently in place and
effective for the systematic
instigation of preventive
and corrective actions

to address root causes

of non compliance or
incidents identified by
investigations, compliance
evaluation or audit.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.
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Schedule 13: Report On Asset Management Maturity

This schedule requires information on the EDB’S self-assessment of the maturity of its asset management practices.

Question
No.

113

Function Question

How does the
organisation
achieve continual
improvement

in the optimal
combination of
costs, asset related
risks and the
performance and
condition of assets
and asset systems
across the whole
life cycle?

Continual
improvement

115 How does the
organisation

seek and acquire
knowledge

about new asset
management
related technology
and practices,
and evaluate their
potential benefit to
the organisation?

Continual
improvement

Score Evidence—Summary

3 The business is certified to the
1ISO 9001 quality management
standard that requires continual
improvement as fundamental to
how we operate. This principle
is used when reviewing any of
the controlled document suite. In
alignment with this Standard, we
use the AMP prioritisation tool to
assess the risk value for assets.

We have considered the

following quantifiable risk values:

= Health and Safety

= Network Reliability
= Network Capacity

= Environmental

= Voltage Compliance
= Financial

= Planned Outage

For asset replacement these
costs are assessed against
the cost to our customers if
assets failed and balanced for
the overall lowest cost to our
community.

3 WEL actively engages
internally and externally with
other asset management
practitioners, professional
bodies, industry forums and
relevant conferences. Actively
investigates and evaluates new
practices and evolves its asset
management activities using
appropriate developments.
We review the standards
implemented by other EDBs to
see if they are of use to WEL.

User
Guidance

Why

Widely used AM standards have
requirements to establish, implement
and maintain process(es)/procedure(s)
for identifying, assessing, prioritising
and implementing actions to achieve
continual improvement. Specifically
there is a requirement to demonstrate
continual improvement in optimisation
of cost risk and performance/condition
of assets across the life cycle. This
question explores an organisation’s
capabilities in this area—looking for
systematic improvement mechanisms
rather that reviews and audit (which are
separately examined).

One important aspect of continual
improvement is where an organisation
looks beyond its existing boundaries
and knowledge base to look at what
‘new things are on the market’. These
new things can include equipment,
process(es), tools, etc. An organisation
which does this (eg, by the PAS 55 s 4.6
standards) will be able to demonstrate
that it continually seeks to expand

its knowledge of all things affecting

its asset management approach and
capabilities. The organisation will be
able to demonstrate that it identifies any
such opportunities to improve, evaluates
them for suitability to its own organisation
and implements them as appropriate.
This question explores an organisation’s
approach to this activity.

Who

The top management

of the organisation.

The manager/team
responsible for managing
the organisation’s asset
management system,
including its continual
improvement. Managers
responsible for policy
development and
implementation.

The top management

of the organisation.

The manager/team
responsible for managing
the organisation’s asset
management system,
including its continual
improvement. People who
monitor the various items
that require monitoring
for ‘change’. People that
implement changes to
the organisation’s policy,
strategy, etc. People
within an organisation
with responsibility for
investigating, evaluating,
recommending and
implementing new tools
and techniques, etc.
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Company Name Wel Networks

Record/Documented
Information

Records showing systematic
exploration of improvement.
Evidence of new techniques
being explored and
implemented. Changes in
procedure(s) and process(es)
reflecting improved use of
optimisation tools/techniques
and available information.
Evidence of working parties
and research.

Research and development
projects and records,
benchmarking and participation
knowledge exchange
professional forums. Evidence
of correspondence relating

to knowledge acquisition.
Examples of change
implementation and evaluation
of new tools, and techniques
linked to asset management
strategy and objectives.

Maturity Level 0

The organisation

does not consider
continual improvement
of these factors to be a
requirement, or has not
considered the issue.

The organisation makes

no attempt to seek
knowledge about new

asset management related
technology or practices.

AMP Planning Period

Maturity Level 1

A Continual Improvement
ethos is recognised as
beneficial, however it has
just been started, and or
covers partially the

asset drivers.

The organisation is
inward looking, however
it recognises that asset
management is not sector
specific and other sectors
have developed good
practice and new ideas
that could apply. Ad-hoc
approach.

1 April 2021 - 31 March 2031
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Maturity Level 2

Continuous improvement
process(es) are set out
and include consideration
of cost risk, performance
and condition for

assets managed across
the whole life cycle

but it is not yet being
systematically applied.

The organisation

has initiated asset
management
communication within
sector to share and, or
identify ‘new’ to sector
asset management
practices and seeks to
evaluate them.

Maturity Level 3

There is evidence to
show that continuous
improvement process(es)
which include
consideration of cost
risk, performance and
condition for assets
managed across the
whole life cycle are being
systematically applied.

The organisation actively
engages internally and
externally with other asset
management practitioners,
professional bodies and
relevant conferences.
Actively investigates and
evaluates new practices
and evolves its asset
management activities
using appropriate
developments.

Asset Management Standard Applied

Maturity Level 4

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
arecognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.

The organisation’s
process(es) surpass the
standard required to comply
with requirements set out in
a recognised standard.

The assessor is advised

to note in the Evidence
section why this is the case
and the evidence seen.
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APPENDIX A: GLOSSARY

AAAC All Aluminium Alloy Conductor

AAC All Aluminium Conductor

ABS Air Break Switch

AC Alternating Current

ACSR Aluminium Conductor Steel Reinforced
AHI Asset Health Index

AlIS Air Insulated Switchgear

AMMAT Asset Management Maturity Assessment Tool
AMP Asset Management Plan

AUFLS Automatic Under Frequency Load Shedding
CB Circuit Breaker

CBRM Condition Based Risk Management
CDEM Civil Defence Emergency Management
Code Electricity Industry Participation Code 2010
CoF Consequences of Failure

DC Direct Current

DGA Dissolved Gas Analysis

DMS Distribution Management System

DRC Disaster Recovery Centre

EDB Electricity Distribution Business

ENA Electricity Networks Association

ERP Enterprise Resource Planning

EV Electric Vehicle

FDC Cost of Financing

FMEA Failure Modes and Effects Analysis
GIS Gas Insulated Switchgear

GIS Geographic Information System

GWh Gigawatt Hour

GXP Grid Exit Point

HI Health Index

HILP High Impact Low Probability

HV High Voltage

ICP Installation Control Point

IT Information Technology

kV Kilovolts
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kW Kilowatt

LiDAR Light Detection and Ranging

Lv Low Voltage

MVA Mega Volt Ampere

MW Megawatt

N N system security means that the system is not able to tolerate the failure of any single component in the

network. Any failure will result in a loss of supply

N-1 N-1 means that the system must be able to tolerate the failure of any single component in the network
without affecting the supply of electricity

NMS Network Management System

NPV Net Present Value

OH Overhead Lines

OLTC On-Load Tap Changer

OoMS Outage Management System

P1 Priority 1

PCD Post Contingent Demand

PCR Post Contingent Rating

PD Partial Discharge

PDD Project Definition Document

PILC Paper Insulated, Lead Covered

PoF Probability of Failure

PPE Personal Protective Equipment

PV Photovoltaic

RAMC Risk and Audit Management Committee
RCA Root Cause Analysis

RCM Reliability Centred Maintenance

RFP Request for Proposals

RMU Ring Main Unit

RTU Remote Terminal Unit

SAIDI System Average Interruption Duration Index
SAIFI System Average Interruption Frequency Index
SAMP Strategic Asset Management Plan

SAP Systems Applications and Processes
SCADA Supervisory Control and Data Acquisition
SF, Sulphur Hexafluoride
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Abbreviation Description

SFRA Sweep Frequency Response Analysis
SO System Operator

TRIFR Total Recordable Injury Frequency Rate
Trust WEL Energy Trust

UG Underground Assets

VoLL Value of Lost Load

WEL WEL Networks Ltd

WLUG Waikato Lifelines Utilities Group

XLPE Cross Linked Polyethylene
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APPENDIX B: INFORMATION DISCLOSURE COMPLIANCE

Reference

Requirement

Document
Reference

Summary

3.1

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

Background and Objectives

3.2

The AMP must include details of the background and objectives of the EDB’s asset
management and planning processes

Purpose Statement

3.3

3.3.1

3.3.2

3.3.3

3.3.4

3.3.5

AMP Period

3.4

3.5

The AMP must include a purpose statement that:

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

States the corporate mission or vision as it relates to asset management.

Identifies the documented plans produced as outputs of the annual business planning process.

States how the different documented plans relate to one another with specific reference to
any plans specifically dealing with asset management.

Includes a description of the interaction between the objectives of the AMP and other
corporate goals, business planning processes and plans.

The AMP must state that the period covered by the plan is 10 years or more from the
commencement of the financial year.

The AMP must state the date on which the AMP was approved by the Board of Directors.

Stakeholder Interests

3.6

3.6.1
3.6.2

3.6.3

3.6.4

The AMP must include a description of stakeholder interests (owners, consumers etc)
which identifies important stakeholders and indicates:

The AMP must include a description of how the interests of stakeholders are identified.
The AMP must include a description of what these interests are.

The AMP must include a description of how these interests are accommodated in asset
management practices.

The AMP must include a description of how conflicting interests are managed.

Accountabilities and Responsibilities

3.7

3.7

The AMP must include a description of the accountabilities and responsibilities for asset
management on at least three levels, including:

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.

Executive
Summary

11.2,1.1.3; 3.2

Executive
Summary; 1.1.3

Executive
Summary; 1.1.2

Executive
Summary; 3.2

Executive
Summary; 3.2

Executive
Summary; 3.2

Executive
Summary

Executive
Summary

3.1

3.1
3.1

3.1

1.1.3
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Reference Requirement

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.

Assumptions

3.8 The AMP must include all significant assumptions.
3.8.1 All significant assumptions must be quantified where possible.
3.8.2 All significant assumptions must be clearly identified in a manner that makes their

significance understandable to interested persons.

3.8.3 The identification of significant assumptions must include a description of changes
proposed where the information is not based on the EDB’s existing business.

3.8.4 The identification of significant assumptions must include a description of the sources of
uncertainty and the potential effect of the uncertainty on the prospective information.

3.8.5 The identification of significant assumptions must include a description of 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.

Material Difference in Information

3.9 The AMP must include a 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.

Asset Management Strategy and Delivery

3.10 The AMP must include an overview of asset management strategy and delivery.

Systems and Information Management Data
3.1 The AMP must include an overview of systems and information management data

3.12 The AMP must include 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.

Asset Management Processes

3.13 The AMP must include a description of the processes used within the EDB for:

3.13.1 Managing routine asset inspections and network maintenance.

3.13.2 Planning and implementing network development projects.

3.13.3 Measuring network performance.

3.14 The AMP must include an overview of asset management documentation, controls and

review processes.

Communication Processes

3.15 The AMP must include an overview of communication and participation processes.
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Document

Reference

1.1.3

1.1.3; 4.3

6.1.1; 8.2.1;
8.3.2;9.1.2

6.1.1;8.2.1;
8.3.2;9.1.2

6.1.1;8.2.1;
8.3.2;9.1.2

6.1.1;8.2.1;
8.3.2;9.1.2
6.1.4;9.1

9.1

6.1.4;9.1.2

3.2.2, 41

7.2

8.2.6;8.4

8.1;8.2;8.4
4.2;4.3
5.3

41;4.2

3.1
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Reference

Requirement

Financial Values

3.16

The AMP must present all financial values in constant price New Zealand dollars except
where specified otherwise.

Disclosure Requirements

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.

Assets Covered

4

41

4141

41.2

41.3

4.1.4

The AMP must provide details of the assets covered, including:

A high-level description of the service areas covered by the EDB and the degree to which
these are interlinked, including:

The region(s) covered.

Identification of large consumers that have a significant impact on network operations or
asset management priorities.

A description of the load characteristics for different parts of the network.

Peak demand and total energy delivered in the previous year, broken down by
sub-network, if any.

Network Configuration

4.2

4.21

4.2.2

4.2.3
4.2.4
4.2.5

4.2.6

Sub-networks

4.3

The AMP must provide a description of the network configuration, including:

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.

A description of the subtransmission system fed from the bulk electricity supply points,
including the capacity of zone substations and the voltage(s) of the subtransmission
network(s). The AMP must identify the supply security provided at individual zone
substations, by describing the extent to which each has n-x subtransmission security or by
providing alternative security class ratings.

A description of the distribution system, including the extent to which it is underground.
A brief description of the network’s distribution substation arrangements.
A description of the low voltage network including the extent to which it is underground.

An overview of secondary assets such as protection relays, ripple injection systems,
SCADA and telecommunications systems.

If sub-networks exist, the network configuration information referred to in subclause 4.2
above must be disclosed for each sub-network.

Network Asset Information

4.4

4.41

Document

Reference

Throughout the
document

1.2

1.3.1

1.2.2

1.2.2

1.2;6.3

1.2;6.1.1; 6.3;
6.3.1;6.3.2;
6.3.3

1.2;2.5
1.2;2.6
1.2;2.4;2.5

2.8

No sub-
networks exist
that meet
disclosure
threshold in
definitions

The AMP must describe the network assets by providing the following information for each asset category by-

Voltage levels.

2.2-2.9
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Reference

4.4.2
4.4.3

4.4.4

Network Asset
4.5

4.51

452

453

454

Service Levels

5

71

7.2

10

Requirement

Description and quantity of assets.
Age profile.

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.

Information by Asset Category
The asset categories discussed in subclause 4.4 should include at least the following:

Sub transmission. The categories listed in the Report on Forecast Capital Expenditure in
Schedule 11a (iii)

Zone substations. Assets owned by the EDB but installed at bulk electricity supply points
owned by others

Distribution and LV lines. EDB owned mobile substations and generators whose function is
to increase supply reliability or reduce peak demand

Distribution and LV cables. Other generation owned by the EDB.

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.

The AMP must include performance indicators for which targets have been defined in
clause 5 above must include SAIDI and SAIFI values for the next five disclosure years.

The AMP must include performance indicators for which targets have been defined in
clause 5 above should also include:

Consumer oriented indicators that preferably differentiate between different consumer types.

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.

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.

Targets should be compared to historic values where available to provide context and scale
to the reader.

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.

Network Development Planning

11

11.1

228

AMPs must provide a detailed description of network development plans, including—

A description of the planning criteria and assumptions for network development.

Document

Reference

2.2-2.9
2.2-2.9

2.2-2.9

2.2-2.10

210

2.941

2.941

5.2-5.5

5.3.3

5.3

54;55

3.1;5.1;5.2-55

5.2-5.5

5.3.3
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Reference Requirement

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.

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

Network Efficient Operation

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

efficient operation of the network.
Equipment Capacity

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.

Project Prioritisation

1.7 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.

Demand Forecasts

11.8 The AMP must provide 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 The AMP must explain the load forecasting methodology and indicate all the factors used

in preparing the load estimates.

11.8.2 The AMP must 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 The AMP must identify any network or equipment constraints that may arise due to the

anticipated growth in demand during the AMP planning period.

11.8.4 The AMP must 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.

Network Development Options

11.9 The AMP must provide analysis of the significant network level development options
identified and details of the decisions made to satisfy and meet target levels of service,
including:

11.9.1 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 The consideration of planned innovations that improve efficiencies within the network, such

as improved utilisation, extended asset lives, and deferred investment.

Document

Reference

4.3.

4.3

41;4.2

6.1.4,6.3

6.1.4

6.1.4-6.3

6.3

6.3

6.3-6.4

4.2;5.5
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Reference Requirement

Network Development Programme

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 include-

11.10.1 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).

11.10.3 An overview of the material projects being considered for the remainder of the AMP
planning period.

Distributed Generation

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.

Non-network Solutions

11.12 A description of the EDB’s policies on non-network solutions, including-

11121 Economically feasible and practical alternatives to conventional network augmentation.
These are typically approaches that would reduce network demand and/or improve asset
utilisation.

11.12.2 The potential for non-network solutions to address network problems or constraints.

Lifecycle Asset Management Planning (Maintenance and Renewals)

12 The AMP must provide a detailed description of the lifecycle asset management
processes, including:

1241 The key drivers for maintenance planning and assumptions.

Maintenance Programme

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 include-

12.21 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.

12.2.3 Budgets for maintenance activities broken down by asset category for the AMP planning period.

Renewal Programme

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 include-

12.31 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.
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Document

Reference

6.3-6.4
6.3-6.4
6.3-6.4
6.3-6.4
6.1.3; 71
6.1.1; 71
6.1.1; 7.1
4.2.2;71
8.2

8.4

8.4

8.4

8.4

8

4.2;8
4.2;8
8.4
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Document

Reference Requirement
Reference
12.3.4 A summary of the projects planned for the following four years (where known).
12.3.5 An overview of other work being considered for the remainder of the AMP planning period. 8.4
12.4 The asset categories discussed in subclauses 12.2 and 12.3 above should include at least 8.4

the categories in subclause 4.5 above.

Non-network Development, Maintenance and Renewal

13 AMPs must provide a summary description of material non-network development, maintenance and renewal
plans, including—

131 A description of non-network assets. 2.9;7.2
13.2 Development, maintenance and renewal policies that cover them. 7.3
13.3 A description of material capital expenditure projects (where known) planned for the next 7.3

five years.
13.4 A description of material maintenance and renewal projects (where known) planned for the 7.3

next five years.

Risk Management

14 AMPs must provide details of risk policies, assessment, and mitigation, including:
141 Methods, details and conclusions of risk analysis. 3.3
14.2 Strategies used to identify areas of the network that are vulnerable to high impact low 3.3.5

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 3.3.5
subclause 14.2.

14.4 Details of emergency response and contingency plans. 3.3.5

Evaluation of Performance

15 AMPs must provide details of performance measurement, evaluation, and improvement, including:
151 A review of progress against plan, both physical and financial. 5.3.4;5.3.5;
5.4.4;5.5.4; 81
15.2 An evaluation and comparison of actual service level performance against targeted 5.2-5.5
performance.
15.3 An evaluation and comparison of the results of the asset management maturity 3.4

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 subclauses 15.2 and 15.3 above. Where significant gaps 3.4.35.2-55
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 that:

16.1 The AMP is realistic and the objectives set out in the plan can be achieved. Throughout the
document

16.2 The organisation structure and the processes for authorisation and business capabilities 11.4

will support the implementation of the AMP plans.
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APPENDIX

APPENDIX C: DIRECTOR CERTIFICATION

Certification for Year-beginning Disclosures

Pursuant to clause 2.9.1 of Section 2.9

We, Robert James Campbell, and Carolyn Mary Steele, being directors of WEL Networks Limited certify that, having made all
reasonable enquiry, to the best of our knowledge:

a. The following attached information of WEL Networks Limited prepared for the purposes of clauses 2.4.1, 2.6.1, 2.6.3, 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, 12¢ and 12d are based on objective and reasonable assumptions which both
align with WEL Networks Limited’s corporate vision and strategy and are documented in retained records.

Director Director

3 March 2021 3 March 2021
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CONTACT US

Freephone: 0800 800 935
Main Office: 07 850 3100

114 Maui St, Te Rapa,
Hamilton 3200

PO Box 925, Hamilton 3240
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