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We are a consumer trust-owned, electricity distribution business and we place high value on our
customer service. The management, maintenance and operation of our network is an integral part
of our day-to-day operations. Recent growth in electricity demand has necessitated the planning for
and investment in new and upgraded assets.

This AMP intends to provide comfort to our consumers, regulators, and stakeholders that Network
Waitaki takes its responsibility of providing a safe, reliable, efficient, and cost-effective electricity
network service very seriously. In this regard the AMP details the service levels that we strive to
provide to our consumers.

Our focus on the health and safety of our workers and the public has seen an increase in the
number of planned supply outages due to the reduced use of live line techniques.

We have been aware for several years that we are approaching the capacity limit on the 110 kV
circuits that supply Oamaru. We have recently worked with Transpower to increase this limit.

This, along with planned work to upgrade the GXP at Lake Waitaki and progressively upgrade our
subtransmission network, will allow us to meet growth in the Waitaki Valley, Waitaki Plains and
Oamaru areas until the latter part of the planning period. In association with Transpower and Alpine
Energy, we are continuing to monitor growth and evaluate long-term options to ensure that timely
and prudent economic decisions are made.

We value comments or questions that you might have on anything raised in this AMP. Please feel
welcome to send it to service@networkwaitaki.co.nz, for the attention of Tod Trotman.

Graham Clark
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1. Introduction

Welcome to our Asset Management Plan (AMP) for the
planning period 1st April 2019 to 31st March 2029.

As we provide an essential service to the communities we serve, it is vital that our electricity
network meets the evolving needs of our consumers. Our AMP plays a central role in
determining the appropriate levels of network planning and investment required to achieve this.

Executive summary: explains our asset management approach and summarises the challenges
and development ahead for us, including our capital and operational expenditure forecasts.

Purpose: explains the purpose and objectives of the AMP; the period and assets covered; the
date it was approved by our Board of Directors (the Board); and the intended audience.

Key themes and initiatives: summarises the key themes and initiatives that have been outlined
throughout the AMP.

Document structure: an illustration of how the AMP is structured.




1.1 Executivesummary

[.1.I  Our approach to asset management

We view effective asset management as a continual cycle, with direction, planning,
implementation,and review working together to improve our performance.

Our documentation such as ti&trategic PlarAsset Management Policy, Asset Management
Strategy, ad this AMP are all aligned with our corporate objectives. This alignment flows
through to the delivery of the works programme.

We have a single sharelger, the Waitaki Power Trusth@ Trus}, which holdshe shares of
NWL on behalf of the NWL consumeFhe Trushas five electedrustees andappoints directors
to the Boardto carry out the governance and management functions eflilisiness.

We report monthly tathe Board and quarterly to the Trust on our performaniceluding
progress on the delivery of our works programme.

To manage the risk associated with operating an electrical netwerdkavea robust risk
management system, based 80310006 Risk managemeniThis has allowed us to incorporate
risk managemenacross the entire business from strategic planning through to daily activities
such as fault responses. Our treatment of risk includes planning for mxgoits andvorking

with other local authoritieshrough activities such as our involvement in (Mdence and
Emergencyanagemento align our response planning.

To keep the publisafe,we operate a Public Safety Management System (PSMS) which is audited
to the national standard, NZS79@DO08Electricity and gas industriesSafety management
systemsdr public safetyThis PSMS is audited annually for compliance to the standard by Telarc,
with any opportunities for improvement being incorporated into it.

Our Statement of Corporate Intent (SCI) is reviewed regularly along with our corporate objectives
to ensure that the business drivers for operating the network are correctly aligned. These
documents are key inputs into our asset management process.

Our asset management practice is to actively seek out best practice both from within our
industry, and fom other industries where it is appropriate. Examples of this are our use of faults
data from the UK via thBlational Equipment Defect Reporting SystéiDeRRlatabase to

assist in asset decision magi and staff trainingrom within the industry e.g. [Ectricity

Engineers Association (EEA) courses, and from other industries e.qg. reliability centred
maintenance training through the aviation industry.

We are currently undertaking axercise to coordinate asset condition and operatiatetia
across sevetasystemswhich will enable greater insight into the operation and lifecycle of our
assets.

One of the key activities in the early part of the planning period is the implementation of an asset
criticality framework. This will inform the development of more focussed maintenance and
renewalstrategies andmprove performance and safety outcomes tbe network.
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We continue to improve our awareness and implementation of Asset Management practices.
Assessment of ouasset managemenising the Commerce Commission asset management
maturity assessment tool (AMMAT) shows that our asset management prétieasonably
good, but that there is still scope for improvement, with our scores b2iog3 out of 4across all
areas of assessmer@ur growing awareness of good practice in asset manageimelps the
continuous development of our business.

[.1.2 Managing our assets

Key features of the network are shownthe tablebelow:
Tablel - Keyfeatures of NWL etwork

Parameter Value
Number of Poles 21,708
Length of 3%V lines and cables 222 km
Length of 1kV lines and cables 1,327 km
Length of LV lines and cables 343 km
Number of zone substations 18
Number of connected consumers 12,968
Coincident max demand 66 MVA

These assets are discussed in more detaéleiction5 Renewals and Maintenance.

We have traditionally marged our asset life vieonditiornrbasedrenewalsand replacementsWe
are improving and strengthening these practides,instance with the introduction of a new
framework for field inspections and specialised training for our line inspedidith the
integration of our asset data systems we are working towards utiltsétigr predictive methods
for analysing lifecycle of the asseEsxamples here includelling out a remotedistribution
transformer monitoring system and integrating fault and asset diitactly from the field into
our asset management systems and GIS.
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[.1.3 Developing our n etwork

The development of our network is discussed in detail in Section 6.

Themaindriver for development imur networkhas been growth in the irrigation load, which
has firmly established us as a summer peaking netwafl.havealso seermodest growth in the
industrialand domesticectors. Mostirrigation growthhas occurredat our rural zone
substations In somecasesthis has hadhe effect ofreducingspare capacyt and the ability to
provide back up to neighbouring substatiofgojects are underway tnvestigate andemediate
this, and to optimise the spare capacity around the network.

We are forecasting continued growth across the network, as sHoslow.
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Figurel- Load growth of all GXPs (excluding Black Point GXP)
There is a&apacity constraint on the Transpower 14 transmission lines that supply Oamaru
GXP. This threatens to restrict the available capacity to connect newvirldlad lower Waitaki, as
well as affecting other areas in South Canterbury. We are working with Transpélpare
Energy Ltdand other stakeholders to address this situatidhis is detailed further in Sections
6.34and 6.4.1

At the networklevel,we are dealing with this constraint, by continuitggdevelopour 66 kV
subtransmission networkT hiswill enablefurther migration of load fronour Oamaru GXP to an
upgradedWaitaki GXB STFSOUGA GBSt & 0 constrainddhl§ &/ trandhdisgignLJ2 6 S ND &
sysem for a portion of our loadMore details of these developments are included in Section 6.

Potential effects from merging technologies, such as electric vehicles, solar distributed
generation, and batteries have been analysed and included in our loadasting. We

acknowledge that there is high uncertainty in both the size and the timing of the effect that these
technologies will have on our network.

We plan to increase the monitoring and data gathering on our low voltage networks and to
continue working tagainaccesto customer smart meter data from retailers. Access to the
NB i I A f S Ndhsave R sigrificafirnizaloutlay andprovide us \sibility of the
performance of our LV network. If the data were r&ale, it would provide the added benefit of
allowing us to respond to and analyse fault outages more quickly.
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I.1.4 Our summary of forecast expenditure

The summary of our forecast expenditure for the planning period is slioWwable2 below.

These estimates are considered to be fairly accurate for the first 5 years of the planning padéeks accuratdeyond that point.This is primarilglue
to many of our investment, maintenance and renewal decisiogiag verydependenton outcomes ofmspections in the first 5 years, consumer growth,

the impact of emerging technologies such as solar generation and electric veaidesther issues that are currently out of our confrialcluding

issues with the Transpower constraints in North Otagd SouthCanterbury.

Table2 - Summary of forecast expenditure

Forecast Expenditure ($)

Capital Expenditure 2019/20 2020/21 2021/22 2022/23 2023/24 2024/25 2025/26 2026/27 2027/28 2028/29
Consumer connection 1,250,000 1,250,000 1,250,000 1,250,000 1,250,000 1,250,000 1,250,000 1,250,000 1,250,000 1,250,000
System growth 3,320,000 3,455,000 2,680,000 5,730,000 3,180,000 2,110,000 2,960,000 4,160,000 3,960,000 760,000
Asset replacement and renewal 3,460,000 3,080,000 2,500,000 2,330,000 3,170,000 2,240,000 2,240,000 2,240,000 2,240,000 2,240,000
Asset relocations 0 0 0 0 0 0 0 0 0 0
Reliability, safety, and environment:
Quality of supply 1,132,000 735,000 659,000 339,000 329,000 229,000 189,000 159,000 159,000 159,000
Reliability, safety, and environment:
Legislative and regulatory 480,000 480,000 290,000 290,000 10,000 10,000 10,000 10,000 10,000 10,000
Other reliability, safety, and environment 0 0 0 0 0 0 0 0 0 0
Subtotal Capital Expenditure 9,642,000 9,000,000 7,379,000 9,939,000 7,939,000 5,839,000 6,649,000 7,819,000 7,619,000 4,419,000
Operational Expenditure
Service interruptions & emergencies 494,000 494,000 494,000 494,000 494,000 494,000 494,000 494,000 494,000 494,000
Vegetation management 599,000 599,000 599,000 599,000 599,000 599,000 599,000 599,000 599,000 599,000
Routine & corrective maintenance &
inspection 1,131,000 928,000 928,000 928,000 928,000 908,000 908,000 908,000 908,000 908,000
Asset replacement & renewal 590,000 490,000 490,000 490,000 490,000 490,000 490,000 490,000 490,000 490,000
Subtotal Operational Expenditure 2,814,000 2,511,000 2,511,000 2,511,000 2,511,000 | 2,491,000 | 2,491,000 | 2,491,000 | 2,491,000 | 2,491,000
Total Expenditure| 1, /o6 509 11,511,000 | 9,890,000 | 12,450,000 | 10,450,000 | 8,330,000 | 9,140,000 | 10,310,000 | 10,110,000 | 6,910,000
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1.2 Purpose

The purpose of this AMP is to align the management ofaggetswith our corporate objectives

YR 2dzNJ YA&daAzy 2F da2¢yAy3d yR 2LISNIGAy3 | &l FS=
meets the evolving needs of our consumers, while supporting the economic growth and

gStftoSAYya 2F (KS O2YYdzyiie 6S aASNBS»E

This AMP israintegral part of our business planning process alongside other key corporate
documents, including our Statement of Corporate Intent, annual business plan and budget,
Network Development Plan, monthly board reports, and our emergency preparedness
documens.

The objectives of this AMP are to:

T link the asset management processes to consumer and stakeholder preferences for
prices, supply reliability, and public safety

1 ensure that all asset lifecycle activities, plans and associated costs are systematically
planned with a longerm view towards minimising lifecycle costghichpromotes
productive efficiency

9 ensure that physicabommercialand regulatory risks are correctly managed throughout
the life of theasset.

[.2.1 Approval d ate

The20192029! at ¢l & | LIIINRBOGSR o0& GKS bSG@eg2N] 2FAGEHLA [
25" March 2019 See Appendix B for a copy of the signed Certificate of Approval.

.2.2 Scope

The scope ofthis at Ay Of dzZRS&a Fff FINBlFa 2F LI I yiiglhy 3 GKFEG N
services as an Electricity Distribution Business (EDB). This does not include business streams

outside the core EDB business, sucklastrical contracting, metering services, and the fibre

optic négwork.

[.2.3 Intended a udience

The AMP is published on owebsite (vww.networkwaitaki.co.ngand is aimed at the following
readership:

The Commerce Commission

Our trustees, directors, and amagement

Our staff

Our consumers

Our other sakeholders

Interested membersf the public

Other ElectricityDistribution Businesses (EDBS)

= =4 4 4 -8 -8 -2
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1.3Key themes

The ley themes for the planning period within the Waitaki area are:

1 The importance o$afety on and around theetwork, both asa safe workplace for our
staff and & asafe utility for the public

1 Gontinued growthis expectedn demand in the rural areas based on further irrigation
development in the region

I The impact of the constraint on the Tramsper 110 kVsupply to Oamaru GXP.

1 Resilience to natural events is becoign a more important issue for our communities

1 The impact orsystem operation and asset management as a resultethange to our
live line working policies

1 Inthe urban areas, it is expected that load changes will be dpepalation growth,
commercal/industrial growth andhe gradual uptake of new technologies (such as
electric vehicles)

1.4Document gructure

Figure2 below illustrates the structure of this AMP.

Chapterl Introduction

Overview and Approach

Chapter2
Overview of
Network Waitaki

Chapter4
Approach to Asset
Management

Chapter3
Service Levels

10 Year Investment Plan

Chapter5 Chapter6 Chapter7
Renewals and Network Support Systems
Maintenance Development and Assets

Chapter8 Expenditure Summary

Figure2 - Structure of Network Waitaki L2019-2020 AMP
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02. Overview

This chapter describes who we are and what we want to
achieve and is structured as follows:




2. Overview of Network Waitaki

2.1 Our company

Network Waitaki (NWLgr the Companyhasa single shareholder, the Waitaki Power Tribe(
Trus). The shares of NWL are held on behalf of the NWL consumers by thenfraisippoint
directors tothe Boardo carry out the governance and management functions eftiisiness.
The Trust has fiveustees Every three yearshree trustees are elected by electricity consumers
connected to the networKThetrust deedholds alltrustees collectively accountable to the New
Zealand juttiary for compliance with theeskd.

We operateprimarily as an Electrical Distribution Business (EDB), although other business
opportunities withinthe utilities and related sectors may be investigated. We also, where
appropriate, support the growth and welleing of the wider communitthrough our netvork
investment decisions, scholarships and sponsotship

2.1.1 Mission statement and corporate o bjectives

Ourmission statemenand corporate objectives require us to manage our assets efficiently and
effectively to facilitate the delivery of a safe and reliable supply of electricity to our consumers.
To achieve this, we have aligned our asset management practices and objectivesiwi
corporate objectives and mission.

Our missiontmtement is:

To be a locallpwned and operated electricity distribution company that provides the
benefits of local consumer trust ownership by:

1 owning and operating a safegliable,and efficient ditribution system that meets the
evolving needs of its consumers
9 supporting the economic growth and welibg of the community it serves.
Ourcorporate objectivegover eight areas:
Health and afety

1 To ensure our activities cause no harm to staff, castors, the public and property.
1 To operate health and safety systems that meet all of our regulatory requirements.

Shareholders
f ¢2 LIJzNEdzS LRt AOASE gKAOK gAff aSOdz2NBE GKS [/ 2
trust-owned business for present and future consumers.

Consumers

1 To provide consumers with the delivery of a safficient, and reliable electricity
distribution systen.
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Efficientuse of resources

1 To promote the efficient use of energy as required under the Energyp@oies Act
1992 clause 36 (2).

1 To efficiently and effectively utilise the resources of the Company.

Public andsocial responsibility

I To be a good corporate citizen by beinga-abidingcompany

1 To supportactivities that provide economic growth in the area serviced by the
network.

Employer

1 To be an equal opportunity employer

1  To recruit and retain competent, motivated, committetaff.

1 To provide training opportunities that will enable individual staff members to attain
their fullest potential in the service of the Company.

Environmental
1 To ensure compliance with the Resource Management Act
1 To operate in a way that minimisé®e impact on the environment.

Compliance
1 To continue with our comprehensive compliance programmes currently in place and
to comply with all obligations under relevant legislation and regulators

Together these eight areas form the basis for establishingaeset management practices and
processes.

2.1.2 Corporate d ocuments

TheCompany maintains a number of internal and external documents as part of its annual
business planning process. The main careshe:

T

Statement of Corporate Intent (SCI), whislagreed annually betwedihe Boardandthe
Trust and sets out the objectives, goals, and related performance targetd\idirfor the
following three years

Regulatory disclosure documents, includingpfle associated with information disclosure,
financial accounts, and th@ommercd 2 Y Y A & a A 2uAliydhrekinld régbne

Network Development Plawhich detail the demand growth forecaftr different growth
scenarios for the next0O yearsand the pannedresponseof the network to meet that
demand

Annualbusiness plan and budget whigapproved bythe Boardor the nextfinancial year

Monthly board reports which updatehe Boardon the progress against the annual budget,
along with other issuethat they need to approve or be made aware of

Suite of emergency preparedness documents that detail the plans to maintain and restore
supply following emergency events
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2.1.3 Organisation structure

The Trustees appoithe Boardo govern the companwho in turn appoint the Chief Executive
Officer (CEO).ltimate accountability for the network assets lies witte Board who approve

this AMP The Boardire also accountable to the Trustees for meeting the requirements set out in
the Statement of Corporate Intent (SCI), which includes specific asset management objectives
and service targets.

The Boardave an involvement in approving projects and budgeteded to support the AMP.
The AMP and Network Development Plan signal the need for future investments dbehat
Boardcan assess thiengterm issues such as funding requirementse Boardcnsuresthat
members of the public have access to the AMP ahérodisclosure documents on the
QRYLIyeQd 6So0arads

Themanagementeam report outage statistics, network performance, and work programme
progress tahe Boardon a monthly basis. Quarterly reports comparing year to date performance
against the SCI areqorided to the Trust. Annual reports are prepared by both NWL and the
Trust.

Most of the annual work programme is undertakehy our integratedcontractingbusiness unit
which has a staff of approximate®p people located in Oamaru.

2.1.4 Asset management gov ernance
NWL has a relatively small staffing establishment intended to resource a narrow business model
i.e. operationamanagement of a lines business.

Asset management responsibilities are allocated betweersthrgor staffas follows:

Chief EecutiveOfficer

The Chief Executiv@fficeris accountable téhe Boardo ensure that the strategic objectives of
the Board and the Trust are delivered.

Finance Manager

The Finance Manager is responsible for the preparation of annual budgets with input from all
areas of the business as well as providing reports that enable actual costs to be monitored
against budgeted costs.

Engineering Manager

TheEngineering Managedras responsibility for the day to day operation of the network and the
implementation of the annal capital and maintenance work programmes.

! https://www.networkwaitaki.co.nz/company/regulatorgdisclosures/
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PlanningManager

ThePlanningManager igesponsible for network planningncluding development of load
models and working with key stakeholders such as Transpower and major consumers to ensure
that our future needs are understood and met.

AssetManager

TheAssetManager igesponsible fodevelopment of the asset management processes and
systemsand the development of standards and policies.

Regulatory and Network Support Manager

The Regulatory and Network Support Manager is responsible for the preparatiisctfsurs,
as well as for@nsuner engagement, and providing administrative support to ¢iperations and
planning/asset teams.

Contracting Manager

The Contracting Manages responsible for the provision of field services in order to complete
the annual works plan in those areas of service provided byndloousecontract team. They are
also responsible for managing any work outside our network, for other network compamies
private customers, provided the NWL works programme is given the focus that it requires.

2.1.4.1Expenditure Approvals

Operational and apital budgets are prepared annually and approvedt®s/Board For larger
projects, investmenti new areasand projects ammitting the company to expenditure over
several years the approval process includes a formal Sanction for Expe8EE¥T his provides
the Boardwith technical detail and presents the business case for the propeskdwing the
completion of a majoproject, the Boardwill reviewany associated SE&confirm delivery on
the benefitsstated.

All roles within the company also have approved delegated financial authorities. Any expenditure
beyond these limits requires specific approval from a managéne CEO othe Board
depending on the absolute amount of the expenditure.

Work is generally prioritised in the following order:

Emergency works

Safety related works
Plannedconsumer works
Plannedmaintenance works
Plannedcapital works

=A =4 =4 4 =9
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2.1.4.2Assetmanagementapability

Our organisational and governance arrangements are structured to ensure that we have the
necessary capability to implement this AM®e ensure that our AMP work programme can be
achievedby tracking our progress with monthigrmal reprting on the physical and financial
progress of the work programme against our plans and buddétis reporting also includes
operationalmetricssuch as SAIDI and SAIFI

We also regularly review and forecast our future revenue streams to ensure thaufficgent
funding to develop and maintain the network. This involves anptieéreviews,calculation of
the discounts returned to consumers, asdttingcapital connection levies.

To ensure the maximum efficiency of our work force, the skill set of our field staff is focussed on
the core line construction and maintenanaaes, includinglive line work, cable jointing and line
construction. Specialist experience such as communicstémd power technicians and electrical
fitters have been successfully contracted in from outside suppliersefeeralyears. This

approach is successful due to strong relationships withpreferred service providers, many of
whom are local to the Waita area. This avoids unnecessary overheads associated with
specialised training and support of these trades.

2.2 Operatingenvironment

The operating environment of the Waitaki region is a mixture of coastal plains and alpine areas.

The climate is traditionatldry and cold in winter, and dry and hot in summer. The area is known
to suffer from drought conditions.

Extreme weather events can include wind and snow storms, and floods. We expect to experience
at least one significant weather event every year. Theaiat of these events is typically

restricted to the inland area of the network, but can occasionally affect the whole region, and in
extreme events can affect neighbouring regions as well.

The coastal conditions are comparatively benign, although coasisiom is starting to impact in
some areas of the region, with local road networks being affected. We are monitoring these
situations with respect to our assets in thpecificaffected areas.

The major urban population is centred on Oamaru, a coastal wivapproximately 13,900

people located on theast coast of the South Island. The population of the wider Waitaki region
is approximately 22,30Gbtatistics New Zealarfdrecastsmodest population growth of up to 5%
for the planning period of this AMP.

There are several small townships in the regiorgstwhich are located on the two state
highways that run North to South (SH1) and East to West (SH83) through the region.

The rural economy of the region is based on a mixture of beef and sheep faomipg,and
dairy. Irrigation is used widely throughout the region, via schemes that include border dyke
systems, direct pumping from a local water source, or reticulated systems to the farm gate.
Irrigation is a major source of the growth on our network. Thaidry for Businesdnnovation,
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and Employment records that the contribution to the regional economy from the agriculture
sector ranges from approximately 12% to 22% GDP up to 2015 (more recent figures are not
availabley

There is also a significant m#acturing sector in the region, contributing approximately 12% to
the regional economy in 2015.

Despite the typically dryusnmer conditions, vegetation growth is robust throughout most of our
network, and managemerdf thisis an ongoing concern.

2.2.1 Live line policy

The Health and Safety at Work Act 2015 came into force in April 2016. Key components of the act
and how it is interpreted by WorkSafe New Zealand triggered Network Waitaki to review how
operational risks were considered in the planning of like work. Live line work is where special
techniques and insulated equipment are used to carry out physical work on overhead electrical
networks without disconnecting the source of electricity. The alternative to this is isolating the
worksite from the surce of electricity and electrically connecting equipment being wddn to
SINIK 01Yy26Yy | & & Rhaénclusiod & that se\Rew Has kBt kné RRactice of

live line work at that time did not meet the requirements of the Health and SafeWyork Act

2015.

Our policy requires that the default position for planning any work on the network is that it

should be carried out with the network isolated and earthed. Live line worlonbrthen be

considered if a formal risk assessment shdlved the selected, approved live line method
GYAYAYAasSa Nrxal G2 SYLX 2@ S1His Deaidskhét thekifest dptdox | Yy R
between live line or denergised work is utilised.

Furthermore, execution of any live line work that is justifieddzhen a risk assessment must be
approved by both the Network Operations Team Leader and the Contracting Manager prior to
beingscheduled

NWL Contracting can field up tioree live line crews foHigh VoltageH\) work, and prior to the
policy change 450% of ourplannedHV maintenance and construction work was carried out
safely using live line technigues. Since the new policy has come into effect, the amount of work
carried out using live line techniques has droppéaghificantly

2Source: MBIE Regional Economic Activity Web Tigpt//webrear.mbie.govt.nz/summary/newzealand
Feb 2018
3 Source: MBIE Regional Economic Activity Web ftqal/webrear.mbie.govt.nz/summary/newealand
Feb 2018

Page |21


http://webrear.mbie.govt.nz/summary/new-zealand
http://webrear.mbie.govt.nz/summary/new-zealand

In order to track thempact on our network we have recorded whether a planned outage could
have been carried out live prior to the policy change. Aalgsis othe impact of reducing live

line work on our SAIDI and SAIFI outage statisties the last yeais shown irFigure3 and

Figured below. (see section 3 for more information dheseservicetargets).

Live line policy impact on SAIDI from planned
work 2017/18

= Live line not an option

= Could have been live line

Figure3 ¢ Impact of live line policy changes on SAIDI

Live line policy impact on SAIFI from planned
work 2017/18

= Live line not an option

= Could have been live line

Figure4 - Impact of live line policy changes on SAIFI
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2.3 Stakeholders

2.3.1

Stakeholders and their interests
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Ahs

Our stakeholders are the people or organisations that can affect, be affected by, or perceive
themselves to be affected by our decisions or activities. Stakeholder requirements are an
important driver for our performance and we place considerable focuislentifying and

meeting stakeholder expectations. Our stakeholdersdescribed iriTable3 below, along with
their requirements, how those requirements are identifiadd how they are incorporated into
our asset management practices.

Table3 Network Waitaki sakeholders

Identification of

Requirements
incorporated into

value for money;
effective
communication
particularly during
emergencies and
faults; emergency

Stakeholder Requirements .
requirements asset management
practices
Consumers Safety;reliability; Brannualconsumer | Maintaining audited

surveys; face to face
interviews with major
consumers; feedback
public safety
performance
measures.

Public Safety
Management System
and othersafety
initiatives;
price/quality trade
off; network

rate of return on
equity,

incentives to invest
and innovate;
good governance;
risk management
business
sustainability;
good reputation with
the community;
Good asset
management

and lifeline developmentplans;
preparedness. investment planning;
asset lifecycle
management.
Waitaki Power Trust | Fair and reasonable | Trustee neetings; Network

performance
measures.

development
planning investment
planning; asset
lifecycle
management;
organisation and
governance
structures;
integration of risk
management into all
business processges
guarterly and annual
reporting
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Identification of

Requirements
incorporated into

Stakeholder Requirements :
requirements asset management
practices
Public, and Safety; emergency | Meetings; feedback; | Safety initiatives;
landowners and lifeline consultations. emergency
preparedness; preparedness
protection of planning; service
property and amenity levels.
values; effective
communication
regarding access anc
maintenance
Councils Alignment with Meetings; Network

district and regional
requirements;
statutory compliance.

consultations on
regional and district
plans.

development
planning for system
and load growth.

Electricity generators
and retailers

Safety, reliability,
effective
communication;
statutory and
regulatory
compliance; fair
contractual
arrangements;
transparent; effective
delivery of business
to business services.

Industry forums,
conferencesand
seminars; regular
consultation,
statutory and
regulatory
requirements;
contractual
arrangements.

Network
development
planning; service
levels

Reguators and
Governmental
Agencies

Statutory and
regulatory
compliance
ensure consumers
receive a reliable
supply of electricity
accounting for
price/quality trade
off;

compliance with
health and safety
requirements.

Statutory and
regulaory
requirements;
consultations;
industry forums,
conferencesand
seminars.

Network
development
planning;

service levels;

risk management;
governance
arrangements;
inclusion of safety by
design principles.
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Identification of

Requirements
incorporated into

Stakeholder Requirements .
requirements asset management
practices
Transpower (as Grid| Security osupply; Operational Network
and System new grid investment | standards and development
Operator) and planning procedures planning
provisions; regular meetings; investment planning;

effective and timely
communication;
statutory and
regulatory
requirements;
sustainable earnings
from connected and
interconnected asset;

asset lifecycle
management;
risk management

Alpine Energy Ltd

Coordinated
investigation into

Meetings to discuss
collaboration

Decisions will be
incorporated in

shared transmission | opportunities future Network
constraints Development Plan
Staff and other Safeand enjoyable | Stafffeedback; Safetyinitiatives and

workers

work environment
job satisfaction;
assurance of work
continuity; visibility of
forward workload
requirements;
work/life balance;
career development
opportunities;

fair remuneration

regular staff briefings
and communications;
staff input into
decisions affecting
work environment
and methods

reporting;
integration of risk
management into all
business processes;
forward planning of
work;

effectivesupport

Board of Directors | Governance; Regulaboard Integrationof risk
risk management; meetings and managemeninto all
business direction directives; business processes;
and sustainability; performance regular reporting.
Performance of Chieff measures.

Executive; statutory
and regulatory

compliance.
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2.3.2 Managing conflicting interests

Any conflicts in stakeholder requirements are normally resolved by prioritising on a risk and
obligation basis. All stakeholders want to minimise the rigiroperty damage omjury to the
public consumersstaff, or other workersand so safetgoncerns are given the highest priority.

Other issues that are considered are:

1 Compliance issues, including compliaméth technical requirements, such as power
quality, as well abusiness compliance.

9 obligations to maintain supply to existing consumers at the service levels set out in the
SCI.

I The ongoing viability of the company are given next priority, in order for our
management of the network to be sustainable.

1 Thereliability of the electricity supply

2.40ur consumers

2.4.1 Load profiles

A summary of the load served by our network for the year7208 and the five years previous
shown inthe tablebelow.

Table4 - Summary of consumergfile 204-2019

Number of f\:ﬂc;)r:i(i;duemnt Percentage of Energy
Year Cmnected Demand ICPs irrban Delivered

Qustomers (MVA) Areas (GWh)
20132014 12310 51 50 245
20142015 12431 57 50 237
20152016 12581 54 54 291
20162017 12710 52 54 242
2017-2018 12954 65 54 265
20182019 12968 66 54 251

As shown irFigureb the energy delivezd to our consumerever the last 5 years variableand

does not necessarily match the growth in maximum demand or increase in connected customers.
This is primarily dueotclimatic conditions, where a mild winter will reduce energy demand for
heating, and a dry summer will increase energy demand in the irrigation sector.
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Figure5 ¢ Energy per annum delivered by the NWL network

242 Major c onsumers

NWL haswo consumers who could be considered as large by national standards. These are
shown inTable5:

Table5 - Large onsumers on NWihetwork

Consumer Supply Arangement

Suppliedas the sole consumdrom the dedicated Black
Point GXP witlN level security and n@1 kVinterconnection
G2 b2[Qa ySig2N] o

North Otago Irrigation Company,
(NOIC)

Supplied from thd?ukeuri Substation via dedicated dual
11kV connections to their owimternal 11 kV network.
Pukeuri is amN-1 levelsecuritysubstationwith multiple 11kV
substation interconnections.

Alliance Pukeuri Works

Inaddition,there are a number ofonsumers that are smally natonal standard$gut are
nonetheless considered to be important to the local economy and community. We endeavour to
engage wititheseconsumers whenever we are planniwgrk or anychanges to the network

that may lead to business disruption or health andcesatoncerns.

Theintroductionof a new GIS system in 2017 has enabled better visibility of the impact of
network operations on consumers, which aids in this consultation pro@éss system has led to
the development of more accurate notifications to umers for planned and unplanned
outages, the coordination of works, and identification of contact points for consultation.
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2.50verview ofour network

We are predominantly a rural network supplying the North Otagddtiaamea, and Ahuriri
regions ashown inFigure6 below.

Twizel GXP
Ruataniwha Subd}‘
Ohau Subé}—
|
‘:‘
Omarama Subﬂ}\
Otematata Siib&-
Waitaki GXP
Kurow Sulﬁ\
\\\
Proposed Otekaieke Su5$~ o

Duntroon Subf-— - @Black Point GXP

Ngapara LSGDG} z Papakaio Sub
4 Grid Exit Point :

d Sub -$Pukeun Sub

4 Zone Substation Five Forks Sub'% Qa ai

le Sub
Chelmer Sub

Subtransmission Lines
Distribution Lines
Maheno Sub€b-

Hampden Subg-

Figure6 - Map of NWL area of supply and network extent

dzf | adzLdlxX @ 2F St SO0 NR OAndlgrid atéur 4 drid eRitpoisNEXPs).¢ NI y & L2
This energy is then transported via our subtransmission network at 33,000 vok¥)38 our
zone substations. Power transformers at the zone substations convert tk& 38pply to a
lower distribution voltageof 11,000 volts (1kV) which is supplied to some consumers directly
(generally large commercial and industrial customers) but is more commonly stepped down via
distribution transformers to our low voltage system (400 volt, three phase/230 volt singlephas
whichsuppliesmost of our consumers.

The characteristics afur grid exit points (GXPaje listedin the table below:
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Table6 - Characteristics of NWirid exit points as at 3March 20D

Max demand Zone
Supply point Voltage Capacity 2018/19 Substations

(Non Coincident) supplied

Oamaru GXP 110/33 kV 45 MVA 38MVA 10
Black Point GXP 110/11kV 25 MVA 13.5 MVA 0
WaitakiGXP 11/33 kV 24 MVA 11.3 MVA 5
Twizel GXP 220/33 kV 20 MVA 3.8 MVA 3

A 33kV subtransmissionnetwork connects the GXPs to our zone substatidrime 33kV sub
transmission network is predominantly overhead construction, apart from a few short cable
sections.

2.6 Our assets

Key features of the network are shownTiable7 below:
Table7 - Keyfeatures of NWL etwork

Parameter Value
Number of Poles 21,708
Length of 3XV lines and cables 222 km
Length ofL1kV lines and cables 1327km
Length of LV lines and cables 343 km
Number of zone substations 18
Number of connected consumers 12,968
Coincident max demand 66 MVA

These assets are discussed in more detail in Sesfenewals and Maintenance
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03. Service levels

The service levels outlined in this AMP reflect our
mission of owning and operating a safe, reliable, and
efficient distribution system.

This chapter is structured as follows:




3. Service Levels

3.1 Stakeholder rgagement

As illustrated in SectioBh.3we have many stakeholders with varying requirements. We identify
theserequirements through consumer surveys, face to face interviews with major consumers,
and patrticipation in industry forumand conferences. We also participate in consultations on
statutory and regulatory changes and Regional and District Plans.

Stakeholder requirements are incorporated into our asset management planning processes
through ourPublic Safety Management Systeservice level measures and targetsy Network
Development Plan andsaetfleet management processes.

3.1.1 Consumer surveys

We undertake regular representative surveys to enable a better understaBdi 2 ¥ 2 dzNJ O2 y a dz¥ S
energypriorities. The most recersurvey was in February 201lwhere400 mass market

consumers were interviewed by telephone. The survey respondents were selected randomly

from our full consumer database. 70% of the respondents weban and 30% were ruralvhich

corresponds with ouoverall urban to ruralmix.

At the samdime, we conducted face to face interviews wit@ &f our major consumers, picked
at random from a sample of our top 25 uséloy volume of electricity usgdThis survey had
representative respondents from large indriat, commercial, and farming (mostly irrigation and
dairy farming operations) users.

The key findings frorthis surveywere:
1 The service attributes most highly valued by consumerganginuity of supply and network

maintenance.

1 The vast majority of rggndents who had experienced unexpected outages indicated that
supply had been restoredithin an acceptable timeframe.

1 The vast majority of respondents who had experienpkchnedoutages indicated that
supply had been restored withithe notice time.

Thevast majority of respondentare satisied with reliability of supply.

The majority of respondents regarded cost as being the main barrier to installation of
distributed generation.

1 A number of respondents expressed an unwillingness to install smart sneter

We have used these key findings to inform our asset management practices, investment plans
and service level measures and targets.
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3.1.2 Website

Our company websiteniww.networkwaitaki.co.ngwas rebuilt in 217. One of the key objectives
was to make the site more uséiendly and offer interactive features to help consumers.

New features on the website include a map that shows our planned outages, which is updated
daily.Uses also have the ability to appbnline for a number of services, including new
connections.

Website traffic records show that the most visited pagethe new websiteés the outage page at
approximately 2,500 visits a month, followed by views relating to information about the
company, careers and connection applications.

Dataaboutconsumetvisits to the company website analysed tanform our customer relations
work aswe believeit provides a sense of the type of information that is importanttmsumers

3.2 Serviceével:health andsafety

We are committed to ensuring that our network remains safe at all times and seskitely
manage risks to the public, pubfcoperty, and our staffTo facilitate this, we are focused on
continuing to fostem positive safety environment for staff and the public. Poligiescedures,
and staff trainingare developedreviewed,andupdated in an ongoing process of continuous
improvement

We operatean auditedPublic Safety Management SystéREMS)vhereknownand likely
hazards and risks to the public are documented, along witlcdrgrols usedo resolve them
(eliminatethe risk, or minimisation of the risir likelihood of itoccurring. This system is audited
annuallyagainst the standartiZS7902008Electricity & Gas Industries Safety Management
Systems for Public Safdéty Telarc,an external auditorThe outcomes of the audit process are
analysed by our staff to make ingarements to thePSMSnd how we use it.

3.2.1 Health and safety objectives

Our overall objective is that staffiorkers the public, and their property are safe and free from
harm due to the operation of our busines&e will not compromise théealth orsafetyof our
staff, workers the public ortheir property.

In summaryour safety objectives are:

1 That sfety is a top priority in alispects of our business.

9 Staff,workers,and the public areot harmed due to the operation of our business

1 The promotion of gositivehealth and safety culture amongst all of our staff and
workers

1 Any identified health and safety hazardassessed for risk, prioritised and mitigatesl
soon as possible.
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3.2.2 Methods

Toachieve our objectives, we have undertakée following initiatives:

1 We engage with the public throughewspaper and radio safety advertisementsraise
public awareness of the hazards associated with working or playing in the proximity of
electricity reticulation assets

1 We take part in publievents such as agricultural shows to demonstrate electrical safety
issues to the public, and to provide opportunities for feedback

1 Allknownand likelyhazards and risks to the public are documengdstaffin our Public
Safety Management Systeas they ae discoveredalong with thecontrols put in place
to mitigate them

1 The instigation of reporting and monitoring of near miss incidents. Staff are encouraged
to report near miss incidents with the purpose of identifying cause, mitigating risk, and
learning To facilitatethis, we have adopted the Incident Cause Analysis Method (ICAM)
methodologyfor incident investigation

1 Theadoptionof the Vaultsafety managementsystem for recording andnalysing

workplace safety and training data

Involvement in the EEgafety climate proje & h Nl y3S ! YONBTE f | ¢

Wide ranging staff involvement on ohealth and safetgommittee.

Involvement in community safety initiatives such as Safer Waitaki

Introduction ofvehicle training for staff in 4WD and 2Wehicles

We regularly review our safety policies, procedures, and staff training so that they are

continuously improved

1 Improvements in the type gersonal protective equipmer(PPE) used by staff to
improve comfort in the field, such as using clinghrelmets for construction crews
rather than ordinary hard hats

1 Providing incentives to staff to encourage them to submit ideas that improve the safety
of network operations

9 Utilising objective measures to support decision making, such as Portascahand
hammer pole tests.

1 Where appropriate we use tedblogy to reduce the risk tour field staff, for instance
usingpole mounted GoProameras to reduce the amount of pole climbing that
inspection crews have to carry out

1 Installing GPS tracking systemd (i K -R2YdyWé¢ Fdzy Qi A2yl tAGe Ay | ff

1 Coordinatingwvith neighbouring EDBs to align safety procedures where possible.

= =4 —a —a -
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Measures and targets

Monitoring our safety performance is a focus of cusinessWe track a number of safety
metrics andndicators, including the following:

T

T

Monitoring of staff safety behavioufser compliance with targets, such as:
o number of safety observances or site audiesading indicators)
o losttime injuries, near misses, plant damage or environmental incidéadsing
indicators)
Monitoring indicators of organisatnal safety behaviours, such as:
o the number of times staff have worked to the stage where they need to stand
down (leading indicators)
o the amount of sick leave and ACC hours taken across the whole ogrfipgging
indicators)
Monitoring the number of incidents and accidents on our natkvinvolving the public
Annual accreditation to NZS7901:2008 for our Public Safety Management Syssang
Telarc as independent auditors
Monitoring mitigation of speific riskse.g.the removal of red tag poles from the network

Our targets for safety performance are:

= =4 —a —a -9

1

324

Zgo injuries per annum to staff.

Zero injuries to the public.

A downward trend in the number of reporteativersepublicinteractions

A downward trendn the number of deliberate or accidental unsafe acts by the public
To work with consumers to ensure that pdvately owned HV service linase
disconnecteecause of unsafe condition.

At least 36 safety audits on work sitbg staffper year.

Performa nce

Historically measurement of safeperformancehas focussed on lost time injuries and incidents
reportedfor our workers

We also measure and monitpublic incidents and accidents on our network, as showreinle8

below.

Table8 - Publicincidents and accidents

Summary oklectrical accidents and incidents involving the public
Activities 2013/14 | 2014/15 | 2015/16 | 2016/17 | 2017/18 | 2018/19
Rural Farmingactivities 19 19 11 19 16 15
Constructiorwork 13 8 2 7 7 8
Trades 5 1 3 0 0 0
Leisure& sports 0 2 0 0 0 0
Consumer premises issues (Tree 1 7 5 11 11 4
cutting/house fires, etc.)
Vandalism 1 0 2 1 1 1
Motor vehicles 13 19 20 19 19 16
Total 52 56 43 57 54 44
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As can be seen from the historical figures, the number of incidents involving the publiedras
reasonably static since 2013/1%he bulk of thencidentsin recent yearhave been due to
unintended contact with our buried cables or overhead lirtgpically operators oéquipment
such as diggers, farm machinery or irrigators.

These are lagging indicators, and while they are of somewesacknowledge thathey are not
as effective as leadg indicators at improvingafety outcomes

The key method of improving the performance is educating rural workers, trades workers,
contractors,and emergency services staff to be aware of the hazards that our network present in
the environment, and to nraage the risk accordingly.

Actionscurrentlytaken to address this issue include:

1 Using print advertising in local newspapargl radio advertising on local statiottsraise
public awareness around the hazards of electricity

1 Engaging directly with contractors to discuss the hazards and processes of working
around electricity network equipment, at public events such as the A & P show, as well as
holding targeted education sessions.

1 Streamlining permitting processes with tharimduction of online applications for high
load and close approach consents for contractors such as tree trimmers, agricultural
workers,and house movers, to encourage voluntary use of the safety systems available.

Assuring that our public safety managemaeystem conforms to the NeZealand  pyic saeyy

standard NZS 79(008is an annual exercise carried out in conjunction with

Telarc. This accreditation was continued in 204th a satisactory audit resulting

Ay W2 GdidzA Yy SRE A& addzSas NERI amiglidnced Sy 7 A2y 27F 2d
AGSYa NI A a StRinedéor a2 LLIILIRINA [diyipkaliehténd aref 2 NJ | fee

corrected as soon as possible. =

Over the coming year we will be adjusting our PSMS to align to the latest version of the standard,
NZS 7901:2014.

We have a$o trainedstaff in the roleof internal auditors these auditorgarry out several
internal audits annuallyThe auditsassist in identifying opportunities to imprevour processge
and help identifypotential issues in a timely fashion.

With the introducion of the Vault safety management system, recording of our safety
performance against targets is simplified. A Health and Safety report is tabled and discussed at
each monthly Board meeting and includes performance figures against our giggie7 below

is an example of this reporting. A key feature is the clarity of information on safety performance
indicators.
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First Aid Injuries Medical Injuries Discomfort, Pain, Injury Lost Time Injuries Totals

Month 1 o 1] (1] 1

Year 3 o 4 1 2

Last Year:
Total

]

Targets @ Achieved: YesJ Nox

Month FYTD Month FYTD Month FYTD
Work Observations 45 279 =15 =135 v " 4
Engineer Site Audits ) 53 >3 »27 > 4 > 4
Director Field Visits 0 3 4 Per Year J

Megative safety outcome |

Figure7 - Executive summary of safety performance

We have achieved our target of reducing unauthorised access to our netytbeke was no
unauthorised acced® our network equipment or substatioris the last year. We believe this
shows that our site security and public awareness programs are successful.

No HV service linaseeded to bedisconnectedecause of unsafe conditisin the last year,
which meets our safety target for this metric. Tidicates that the safety audit program that we
operate for these lines is successful.

The target for work site auditsy our engineering staftasmet. These audits give an opportunity
for the staff that are designing and specifying work to veirit-hand the level of safe work
practices that are applied in the fiel@his reflects the high level of staff engagement in
maintaining a safe work environment.

There has been a singtest time incident for the 12 months to Mar@9019.

We recognise thaheuld S 2 F [ ¢ L Q& ladagging iddicaio andl wevaesdelingto A &
addother leadingindicators that willhelp achieve our outcome of maintaining a safe work
environment.
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3.3Service level:dliability

Reliability of our network is dfighimportanceto us andto our consumers. Our consumer
adzNBBSea KIF@PS NBGSIESR KFG GKS aSNIDA®SiIng (G NR o dzi S
0KS LRanfNAIRYyEAYI GKS LRogSEWI ol Ol 2y AT AG 3I32Sa 27

3.3.1 Objectives

An important part of our corporate mission anbjectives is t@operate a reliable and efficient
distribution network. Results from our surveys tell us that most of our consumers have
expressed areference for similar levels of reliability to what theyrrently experienceHence

our objective ido retain the same levels of reliability over the term of this AMP as we currently
provide and minimise outages to as short a time as posdihle.to the recent trend upwards in
SAIDI and SAIFI resulting from reduced use of live line procedures (Sea &&ct) we will be
workingto limit the effect of planned outages on ooonsumersThis includes use of our GIS and
work management systems to aadinate work within an area to minimise the impact of power
outages.

3.3.2 Methods

We will meet our reliability objectives by:

1 deploying automatednd remotely controlledievices, such as reclosers, sectionalisers,
and tieswitches to limit the number ofansumersaffected by faults

1 building ties between neighbouring spurs to foopenringsasload growth makethis
economically viable. This strategy enables adjacent feeders to provideupazdpacity
duringplanned or unplannedutages

1 leveraging subtrasmission developments that are driven by load growth to increase the
number of zone substations with suppliggailable from alternative GXPs

9 optimising the location of isolation devices to minimise the number of consumers
affected by particular outages

1 monitoring, analysing, and benchmarking service level performance and reacting quickly
when adverse trends appear

1 examining network performance after major events such as snow storms to gain insight
in to Asset Management changes that may improve performaBeen thoughhese
events are normalised out of the SAIDI and SAIFI statistics we realise that they do have an
impact on consumers and aim to improve our resileagainst them.

3.3.3 Measures and targets

The two indicators we use to monitor the reliability of our network are the industry performance
measures of System Average Interruption Duration Index (SAIDI) aethSygerage
Interruption Frequency Index (SAIFI).

SAIDI is the accumulated total time that the average consumer connected to the network will be
without supply in any measurement year as a result of faults and planned outages on our
network. The units aren minutes.
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SAIFI is the total number of supply interruptions that the average consumer connected to the
network will experience in a measurement year as a result of faults and planned outages on the
network. The units are outages pasrsumerper year. i should be noted that, while an

individual consumer can only experience a whole number of outages, the target is set as a real
number to allow for the effect of averaging.

In our view SAIDI and SAIFI effectively measure the extent to which we are abledwee our
objectives of supplying a safe, reliable, and efficient electricity supply to our consumers. SAIDI
and SAIFI are also used by bemmerceCommission for setting a quality threshold which it uses
to determine whether the EDBs that it regulat@® performing to an a@ptable standard. As a
consumerowned EDB we are exempt from this default pregeality path regulation, however we
believe that it makes good sensegobscribe tahe same methodology usdaly non-exempt
EDBsThis also allows fdunctional benchmarking against other EDBs throughout New Zealand.

In line with the approach taken by the Commission, our SAIDI and SAIFI targets are normalised.
Normalisation is designed to exclude the impact of events (sueln astreme weather event or

an interruptiondue to an outage on the Transpower network) that are outsitleur reasonable
control. We believe that setting targets using normalised measures will provide a better
indication of the success of our asset management strategies by intitenextent to which

events outside our control impact on our measured performance.

Ourreliability measures for SAIDI and SAl€ltarget band. We believe that this approach
serves as a more useful measure for performance than a single fixed vatuargétsas
published in our Statement of Corporate Inteare shown inTable9 below.

Table9 - SAIDI and SAIRrgetbands.

Network Non-Financial Performance Measures
31 March 2019 | 31 March 2020 | 31 March 2021

System Average Interruption Duration
Index (SAIDI)

System Average Interruption Frequency
Index (SAIFI)

150 to 250 150 to 250 150 to 250

1.0t0 2.0 1.0t0 2.0 1.0t0 2.0

Theuse of live line techniques waseviouslyone of the key strategies used to meet our network
reliability targets. Since the change in work practice the SAIDI and SAIFI measures for the network
have increased, as work that would have not required an outaglee past now results in lost
customer minutes.

Our SAIDI results are affected by the length of time it takes us to restore power from an
unplanned outageWhile keeping safety paramountie are committed to restoring power to our
consumers as soon asgsible should an unplanned outage occur. @ugets forrestoration
timesare shown irrable10 below.
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Tablel0 - Restoratiortime targets

Consumer type

Maximum time to restore

Maximum number of

power power interruptions
Urban 6 hours 4 events per annum
Rural 10hours 10 events per annum
Remote Rural 12 hours 20 events per annum

3.3.4 Performance

Our historical SAIDI and SAIFI performance gashownbelowin the figures belowThe
performance levels shown exclude the impact of Transpower outages, and haveresented
for both actual andhormalisedresults
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Figure8 Historical SAlQderformance compared to target
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Figure9 Historical SAlflerformance compared to target

As can be seen from tHeAIDI graph iRigure8 the performance of the networkor outage
durationis at the bottom ofour targetband We have undertaken a lot of work tacrease
reliability and resilience, andiata shows that wéave improvedhe performance of the
network.

The performance for the outage frequency metric is within tauget band. The increase in

recent years is mainly due to the requirement for planned outages to carry out work that would
have once been live line. We expect that this was a step change to a new normal level, rather
than the start of an upward trend iBAIFI.

Changesnadeto the systems that we use to record SAIDI and SAIFI metrics will allow us to
monitor the ongoing SAIDI and SAIFI &mtk planned outage worto make sure thathe impact
to individual consumers is managed.

3.4 Servicdevel:economicefficiency

As well as delivering supply reliably, there is a need to ersameumers are supplied an
economically effient and costeffective mannerWebenchmarkseveralmeasuredo
understand whether our asset investment strategies agévering eficient outcomes for the
benefit ofour electricity consumers in the region.

3.4.1 Objectives

We havethree economic efficiency objectives. These are to:

1 minimiseenergy losses on our network
1 optimise the utilisation of ouassets
1 manageoperating costs taninimise the overall supply costs to our consumers.
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34.2 Methods

Toensure thatour economic Hiciency targetsare achieved we

1 considerthe impactof losses when evaluatirgptions fornetwork upgrades and
renewals

1 optimiseloading between our GXPs itoprovethe efficiency of energy transmission to
consumers

9 actively manage capacity and asset utilisatiand balance equipment loadings where an
under or over use becomes apparent

1 continuallywork toimprove ourworks delivery modelrad processes

i investigatenew technology options for improved performance

3.4.3 Measures and performance

The economic efficiency measures we employ are

9 Lossratio
T Distribution transformerutilisation
T Operational expenditure per connection point

3.4.3.1Lossratio-measure and target

Loss ratids a measure of the amount of ergy that idost onour network betweenthe delivery
point at Transpower Grid Exit Poirttsthe connected consumef¥netering poins.

We consider loss ratio to be a valid performance measurement indicator as the miimist
losses benefits all parties in the energy supply chain, including consumers.

Energy losses on the network can be reduced thraymid design, asset selection and operation
of the network.

Our standing target of% isconsistent with the long ruaverage past performancand industry
best practice.

3.4.3.2Lossratio performance

The graptbelowin FigurelOillustratesour historic performance fotoss ratioand future targets.
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Network Waitaki Loss Ratio
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FigurelO Historical performance dfss ratio comparetb our future targets
The 201718 calculated loss ratio of 8%is lower (better) than our target
2017/18 Loss RatioAll EDBs
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Figurell¢ 2017/18Loss Ratio compared to all EDBs

Ourloss ratio is lower (better) than the industry average and is consideatisfactory and
appropriate for our network.
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3.4.3.3Distribution transformer utilisatiodmeasure and target

This is an indicator of thefficient use ohetwork equipment Distributiontransformer utilisation
(DTU)is calculated on the coincident maximum demandNe Y 2 dadduihetin&dlled
capacity of all distribution transformemn our network

Tracking thisneasureties into our asset management objective of ensuring all asset lifecycle
activitiesare systematically planned with a lotgrm view towards minimising lifecycle costs. If
higher transformer utilisation can be achieved, thte number of our transformers is effectively
optimised for the requirements of our network.

We believe that ourtanding target of 2%for transformer capacity utilisation reflects the
predominately rural nature of most of our network, where the opportunities for connection of
multiple ICPs to a single transformer diraited to the distance between consumers

3.4.3.4Distribution transformer utilisatiorperformance

Referring toFigurel2 below, there is a strong correlation between System Maximum Demand
and DTU which indicates that this has a significant influence on year to year variation between
25%and 32%

Network Waitaki Distribution Transformer Utilisation

35% - - 70
S 30% - - - 60
g - S o o o e e e e e e e e -
= 25% - 50
2 =
& 20% - - 405
= =
© 15% - 305
£ R &
2 10% - mmmm Capacity Utilisation - 20
o .
g - = =Service Level Target
= 5% - 10

System MD
0

0% - r
2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24

Financial Year

Figurel2 Historical performancef distribution transformer capacity utilisatio2017/18 data includes figures for Black
Point irrigation scheme.

A further test of our performance against this metric is to compare our distribution fivamer
utilisation against that of other EDBs. We would expect to be consistent with EDBs that have a
similar network makeup to ours, with a mixture of urban and rural consumers. This comparison
(based on figures disclosed by the Commerce Commission & B0dhown irFigurel3 below.
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2017/18 Distribution Transformer UtilisatioAll EDBs
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Figurel3- 2017/18 Distributiontransformer capacity utilisation compared to All EDBs

At the high end of the graph are the distributors with mainly urban load and at the low end are
those with a high proportion of rurait 30.4%utilisationwe sitclose to the mediaffor the

2017/18 periodwhich puts our performance in the same bandEBB with a similar load type

and distribution. We consider our distribution transformer utilisation to be satisfactory and
appropriate for our network.

3.4.3.50perational expenditurger connection pointd measure and targets

This measure provides an understandasgto whether operating expenditures are appropriate
given the operating parameters of our compaiife target levels arbased on our forecast
operational expenditurdudgets and include an allowance for inflation.

Tracking this measure links our assetnagement processes to consumer and stakeholder
preferences for supply reliability. Adequavek of operational expenditure per connection
point are required to ensursufficient maintenance is performed maintain overall system
reliability.

Our senvie level targetKigureld) is based on knownperational expenditure in 2018/19 and is

adjusted for 2% inflation.

3.4.3.60perationalexpenditure per connection pointperformance

The graptshown inFigurel4 below illustratesthe historical performance of owperational
expenditure per connection poingndour future target
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Network Waitaki - Opex per Connection Point
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Figurel4 Historical performancef our operational expenditure per connection point compared to our future targets

Figurel5shows a comparison between our 2018 OPEX per connection point and that of all
other EDBs in New Zealand.

2017/18 OPEX per Connection PaoiAtl EDBs
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Figurel5 NWLoperational expenditure per connection point performance compared t628s

We believe that we have the balance between operational costs and network religbifigct,
asshownby our OPEX per ICP being in keeping with the rest of the indAstayysiof the base
data for the graph ifrigurel5 shows that EDBs with similar network conditions are grouped
around our position.
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3.4.3.70perational expenditure per etre of circuit lengthdmeasure

This measure provides ather view ofwhether operating expenditures are appropridte our
network. We will be developing specific target levels for this measure, but it currently serves to
provide another means of normalising L JSN> G Ay 3 O2ada F3AFAyad |ff

Tracking this measumgill link our asset management processes to consumer and stakeholder
preferences for supply reliability. Adequatvek of operational expenditure panetre of circuit
length inthe networkare required to ensursufficient maintenance is performdd maintain
overall system reliability.

3.4.3.80perational expenditure per metre of circuit lengtperformance

Referring toFigurel6 below,our operational costs per metre of circuit length are significantly
lower than most EDBs in New Zealand.

2017/18 OPEX per m of line
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Figurel6 ¢ Operationalexpenditure pemetre of circuit lengtiperformance comparetb all EDBs
Looking at the combination of operational expenses per length of circuit and per ICP shows that
we are successfully managing the operational cassociated with operating an electricity
network. We believe that this indicates that small, locally owned EDBs can deliver excellent
service for the same (or lower) costs than larger companies.
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04. Approach to
Asset Management

This chapter outlines the approach that we take to
managing our Network assets. It provides an outline of
the key parts of the planning and the delivery areas of
this discipline. This chapter is structured as follows:




4. Approachto Asset Management

4.1 Asset Managemeiprocess

The process that we apply to planning our Addanagement is illustrated iRigurel7 below.

NWL Asset Management Process

Determine AM Drivers

|Inf|uencers

The Stakeholders

Drivers

Safety

Corporate Vision

Customer Service
Operational Efficiency
Security and Quality of Suppg
Regulatory Compliance

Shareholder Returns

<

| Statement of Corporate Intent

Strategic Plan

Asset Management Process

Inputs

Network Strategy
Policies & Standards
Service Targets

Load Forecasts
Asset Valuation Data
Asset Condition Data
Outage Statistics
Cost Tracking

Process

Network Development Plan
Life Cycle Assesment
Performance Assesment
Risk Assesment

Outputs

Capital Programmes
Maintenance Programmes

Standards & Specifications

Annual Work Programmes and Budgets

Annual Reports

Financial

Compliance

Performance Review

Figurel7 NWLasset management process

The planning process should be viewed as a continagcig rather than a hierarchy of
documens. Details of some of the key components of this process are described below.

Page |50



—

Asset Management Plan 2019-2029 A
—

4.1.1 Asset Management Policy

The purpose of our Asset Management Policy is to ensure that our asset manageatigities

occur within astructured and systematic framewarkhis framework providesfacus on

delivering a safe, reliable, secure, resilient, and cost effective supply of electricity that meets the
performance expectations of our consumers, while complying with all relevantaéayand

laws, regulations, and codes of practice.

4.1.2 Asset Management Strategy

OurAssetManagementtrategy is to ensure that our asset management practices continue to
deliver agreed service levels as set out in this AMP at minimum long term cost.

Our Aset Managemenstrategy aligns with ouAssetManagementolicy and corporate
objectivesand encompasses the components listed below.

4.1.2.1Assetconfiguration

The following strategies are applied to our consideration of asset configuration:

1 Wewill take alongterm view of asset requirements, noting that consumers ultimately
benefit from well planned investments

1 Wewill construct all future subtransmission lines at eitherk®6or 33KV, in line with our
Network Development PlariLines may beperated at 33 kV in the Bort-term prior to a
strategic decision to convert to 66 kV

1 When building nevsubstationswe will purchase sufficient land to enable dual
transformer 66kV (where appropriatesubstations to be built

1  Wewill consider using portable or seiportable generators tdelp meet security of
supply standardsgluring planned and unplanned outag8® enable this, tven instaling
new, or upgrading existingistribution boxes, consideration will be given to installing
generator connection plugs to enabtjuick and easy connection of portable generators.

4.1.2.2Resourcing

The key strategies applied to resourcing for our company are:

1 Wewill identify the required skill sets needed for effective asset management and have a
well-developed recruitment and trainingam in place

1 Wewill ensure thatour contracting businessas a weldeveloped recruitmentiaining
plan

1  Wewill continue to engage suitable contractors to maintair communications and
SCADA networksaind other specialigtystems.

1 We will continue tamaintain our engineering skill set through the hiring of qualified
engineers andupporting the growth of trained engineers by providing scholarships for
local students taking engineering qualifications.

1 Wewill continue to engage suitable consultants gmecialist work including civil design,
protection, and regulatory advice.
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4.1.2.3Materials

We recognise that decisions made around material selection for construction projects can have
long term implications on capital and operational expenditure. We applyah@fing principles
to purchasing decisions:

T  Wewill use only materials and equipment approvedday internal policies and
standards or by speific design where necessary.

T In assessing offers to supply materials or equipmestshall consider the totdife cycle
costs of the offer.

4.1.2.4Delivery ofworks programme

Where practicabur engineering staffommence design fgsrojects in the financial year prior to
the works programmeBudyets are developed to providerids to do this prework where
possible Thissmooths out theplanning process between odesigners, project manageasd
contractors.

This also provides opportunities pwe-order longleadtime material items so that they can
arrive earlier in the financial year.

Progress against the works prograra is monitored by thé&letwork Operation§eam Leader
andthe Contractinglanager and their teams throughout the year, with careful attention paid to
the resourcing and prioritisation of work.

Where we forecast a projechay not be completed before the end of the financial year in which
it was issued, that work will be reassessed and may be either:

9 reissued with the ame priority the following year
1 given a higher gority
1 removed from the work programme.

This last situatin is uncommon, and usually only occurs when the job analysis indicates that
events have overtaken theriginal job, e.gthe repaint ofa distribution transformer is made
irrelevant by replacement ofthe transformer because ddad growth.

4.1.2.5Performanceeporting for asset management

We believe that the asset management of our network should be implemented in an open and
transparent manner. The key formal reporting mechanisms that we employ are shovablie
11.
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Tablell - Keyasset management reporting mechanisms

Reporting line

Reporting mechanisms and content

The Company to consumers and
stakeholders

The company websitmcludes the AMPCompany Annual
Report,and other disclosure documents.

Company annual repoicludes Chairman and Chief
Executiv@ statements and audited accounts.

Annual information disclosure.

TheBoard tothe Trust

Quarterly presentation includeancial and operational
performance.

Chief Executive tthe Board

| KAST 9ESOdziA@SQa aidl iaSyYS§
AyOf dzZRSa yIFNNIGAGS 2F &St
Monthly board report includs progress on significant

Capitalprojects and major outages.

Emal updates between meetings on significant
developments.

Engineering Manageao Chief Executive
andthe Board

Annual report on budget and major projects

Monthly report includes year to date performance and
progress against budget.

Individual reports ormajor projects.

Daily updates on areas of concern

Contracting Manageio Engineering
Manager

Monthly meetings on progress to budget
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4.1.3 The Asset Management Plan

This Asset Management PlaAP) provides a summary of the information containecdour
internal planning documents, to enable stakeholders to assasasset management practices.
Our AMP is also the main document for communicating our asset management practices and
planning processes to our stakeholders.

In particular, the objectives dhis AMP are to:

1 link the asset management processes to consumer and stakeholder preferences for
prices, supply reliability, and public safety

1 ensure that all asset lifecycle activities, plans and associated costs are systematically
planned with dongterm view towards minimising lifecycle costshichpromotes
productive efficiency

9 ensure that physicabommercialand regulatory risks are correctly managed throughout
the life of theasset.

The AMP is writtein conjunction with the production dfudgetsfor Board approvalThis
provides certainty to the stakeholders on the plans contained within the AMP.

4.2 Assetlifecycle management

Investment in thdife cycleof assets in operation on our netwofélls into four categories:

1 Plannedroutine and preventatig maintenance
I Reactivanaintenarce
1 Plannedrenewalor refurbishment

4.2.1 Planned routine and preventative maintenance

We currently operatatime-basedinspection and preventative maintenance programme, where
all assets areither maintained at regular intervals arspectedat regular intervals to identify
defects such as wear and tedihe frequency of inspectiornis tailored to focus the highest
scrutiny on our most critical assets, such as subtransmission systems. Wieang towards

using more conditiotbased maintenance planning, and the integration of datan the use of
mobile devices in the field, and through integration of performance datein software

packages will help with this initiative.

This sort of worknay include cleaning and maintenance of a circuit breaker, or the retightening
of hardwareon a particulasectionof line. The purpose of planned routine or preventative
maintenance is to ensure that an asset can continue to provide its original furthtimngh to its
design life.

Non-critical cefectsthat are found during inspections or operation of the netwark included in
our GISThis provides excellenisibility ofour progressn rectifying defectsand allows for the
better coordination ofwork, which is especially important to minimise the effect of planned
outages Data input in the field is directly entered into databases for analysis, where it would
previously have been captured on paper for later transcription into our systems
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42.2 Reactive maintenance

Unplanned faulbased maintenance not only includes responding to faults but algactpient
fault situations, and critical safety situatiarisxamples of critical safety situations include such
things as disconnecting power &property whichis on fire or isolating a section of line for a car
versus polesvent

NWL operates @4-hour fault service that provides prompt and effective response to faarts
emergency situations.

Our faults are presently managed in our works management systelfowFup analysis of

network asset performance occurs in a separate database. We are developing the ability to relate
the faults data to asset performance directly through the use of our GIS, which will strengthen
our ability to draw conclusions on netwoperformance from our captured faults data.

423 Planned replacement and renewal

Plannedreplacement or renewadctivitiesare undertaken to ensure network safety and

reliability. This strategy usesetwork safety asset criticality, serviceabilitperformance,

economic viability, and the environmental consequences of failure to justify this expendituze
key driverdor the replacement and renewadrogramme are age and condition of the assets. This
is determinedby the outcomes ofhe routine inpections and preventative maintenance
programme.

Renewabenerallyinvolvesthe repair or replacementdf componentf an asset to maintain the

capacity of the asset through to its design life. In certain circumstances, we may choose to
refurbishanassdt OO2 NRAYy 3 (G2 GKS YI ydzZFl OGdzZNENRa NBO2 YY!
These refurbishment intervals are usually quite long (in the order €¥5l9ears) or based on

operational conditions (e.g. clearance of a certain number of high current faults).

We may need to replace an asset rather than renewing it. griveary driver for replacing assets
versus reewingthem is economigwhere the discounted cost of egoing repairs exceeds the
replacement costor the cost to refurbish or enhance the asset teatthe service criteria (e.g.
safety,capacity) is not economi@he other major drivers for replacementhich may override
takingthe most economic course of action are where

9 therisk and consequences of failure of an asset warrant replacement
1 removalof risk where an asset is unique in the fleet and may not have spares
1 the performance of the asset is likely to be poor following repairs.
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424 Development options

Whenasecurity or capacitgonstraintis forecaston our network, the options below are
considered.

1.

Accept the constraint

This optionis not usually implemented for long periods of time andy be used where
longerterm solutions cannot meet required time frameswherethe costsof other options
significantly outweigh the benefitd herisks of operating in this modaust be quantified
andassessed as acceptable

Optimise the network

This option could involvaltering the configuration of 11 kV feeders to shifad from a
heavily loaded to a lightly loaded feedarit could involvenstdling a voltage regulator on a
feeder to avoid a conductor upgrade.

Consequencesuch as increasing system lossea oeduction insecurity of supplghould be
includedin the costbenefit analysis.

Control customer load
This optioninvolvesNWLacting toreduce customeftoadwhile a constraint is present.

If new load is likely to exceed a constraint lilditVL may choose to impose conditichat
allow NWL to control that load during constraint periods. If the network is upgraded to
remove the constraint these conditiomsaybe removed.

Loads that may be controlled include lo@dditionally available for interruption such as
water heaters and load thas specifiedas controllablén our Securityof SupplyStandard
(e.g. Irrigation load)

Non-traditional solutions

This optiormaybe used tcaugmentparts ofour network or in some casesplace them A
remote power system could be used teplace a tradittnal power line if thdifecyclecosts
of this are less than the costs diilding or maintaining the line or soland/or batteries
could be installed to avoidpgrade of existingssets by reducing peak loadifighere is
scope in this option for innovate solutions to be developed.

Modify or re-rate existing assets

Thisoption could involve aesign reviewo increase conductor maximum temperatures or
using dynamic rating on a line or cablarnoreasecapacity.Cooling &ns could be added ta
transformer to increase capacity.

Install new assets

This involves either building new network or upgradixgstingassets.
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Customer load increases are often signalled to us at short notice which may require that options
1 to 3are used in the short term, folloveeby alongterm response followingletailed analysis of
all appropriateoptions.

For lowcostprojects, weusedeterministic rules from our design and Security of Supply
standards which may result in evaluating only a subset of these options.

All optionsselected for detailed study are evaluated for cost and benefit (incluctisgs of
energy losses and value of lost load where appropriate) and considered for alignment with:

9 Our strategic fan (which includes health and safety, environment and sustaibabili
requirements),

Satutory requirements (e.g. voltage, power quality limits)

NWLSecurity of Supply Standard.

Forecast network capacity requirements

Customer reliability requirements

=A =4 =4 =

Options are scored across thesategoriesandranked according to tHescoresThe option(or
options) with the best score amubmittedfor expenditure approval

425 Expenditure approvals

Following on from this initial prioritisation processsanction for expenditur¢SFE) is prepared
for all high priority, high cost projéx The SFE will be presented to the board for approval.

The SFE details:

the issue that theoroject is designed to address
the options that havdeen considered
recommendations for solutions

the rationale for theselectedoption or options

= =/ =4 4 =4

financial andysis of the optionsincluding a risk based assessment of the cost of lost load, if
applicable

1 Any other benefits that will accrue from this project in terms of security, quality,
consumer/community perception etc.

Our Board requires all requests for magapital funding to be supported by a SFE.

4.3 Riskmanagement framework

Our busines$aces a wide range of risks. Some of those risks relate specifically to our network
assets and the physical environment in which they are located, whilst other risks imsturde
genericrisks that all businesses face. Risk management is a fundamentaifgpod
management practice ancbrporate governance, areffectivestewardship of our assets.

Our approach to risk management strengthens our asset management decision making and
practices. We apply risk management in all our business activities, inchaliog development,
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business planning and change managemeveé. adopt a systematic risk management process
that is based o\S/NZS 1SO 310Q009¢ Risk managemerg Principles and guidelines

Figurel8below illustrateghe systematic application of risk management according to the
standard

Principles Framework Process ﬁ

g s

I Creates value } o’zl nawrr]:i?tn? eit
1 Integral part of organisational c Risk

process + -% assessment
1 Part of decision making § 5
1  Explicitly addresses uncertainty Design of § Risk 9_>J
1 Systemauc, structured and framework for = 0 identification ﬂ %

timely managing risk ] o
1  Based on the best information 5 * =

available i _g
1 Tailored p—— ‘g ) ) S
1  Takes human and cultural im%:;]:/lgrﬁnt Implementing 4_ _’ g 9 Risk analysis <—+> =

factors into account of the risk £
1 Transparent and inclusive framework management 8 *
1  Dynamic, iterative and 1

requnsive to change Risk evaluation
1  Facilitates continual

improvement and enhancement Monitoring and

of the organisation 1 review of the *

framework

Risk treatment T

Figurel8- From 1S@1000:2009relationships between the risk management principlesnework,and process

Our risk managemergystemconsists of the following components:

Specifiaisk management policy
NWLrisk management framework
Risk management process

Risk management plans
Riskregisters

Risk reporting.

= =4 -4 —a -—a -8
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Risk Management Policy

Our Risk Management Policy was rewritten in the past year and focussed on the development
and maintenance of a risk management system to:

T
T

432

Promote continuous improvement

Actively encourage the early andcacate reporting of risks, as health and safety and
business continuity is dependent on effective risk management.

Set risk management objectives and performance criteria for all work areas and review
these annually or more often as required.

Develop systes and procedures to eliminate or minimise risk and monitor those
controls.

Investigate all reported risks to ensure controls are identified and, where appropriate,
plans are formulated to take corrective action.

Review existing risks and take all reasdgpadvacticable steps to control those risks with
controls including elimination or minimisation.

Ensure that all workers are made aware of the risks they may be exposed to and are
adequately trained to manage those risks to an acceptable level.
Encourageonsultation, coordination and participation with workers, including
contracted workers and other Persons Controlling Business Units (PCBU) in all matters
relating to risk as far as reasonably practicable

Risk management framework

OurNetwork Risk Managenrg Frameworkdocument defines the approach we take to manage
risk within our business. It ensures that risk management is integrated into all aspects of our
business including governance, strategic planning, operataahing,and reporting.

433

Risk management process

Our risk management process ensures our risks are identifiedkrstood,and managed
consistently across ldevels of our business. We ass our known risks in accordance with our
likelihood and consequence criteria, to determine whickgiseed treatment and the priority for
treatment.

Our risk management process involves the following steps:

1. Establishing the contexin which we operate in. This involves understanding our business
objectives and values, defining the internal and extesralironment which we operate in,
and setting the scope and risk criteria for the remaining risk management proess
consider many factors including accessibility of our assets by the public, asset age, and
location.

2. Risk identificationis the processfodentifying, recognising and describing our risks and the
effect those risks have on the ability to achieve our objectives. Our risks are identified
through operational processes including hazard identification recording in our Hazard
Register by emplos in the field, team and project meetings, our Health and Safety
management process which includes recording and tracking workplace safety and training
data into oursafety management systemand our public safety processes.
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3. Risk analysiswWe use both qulitative and quantitative methods during the risk analysis
stage. All our identified risks are analysed in terms of likelihood and consequence.

4. Risk evaluationAll of our identified risks are evaluated against our likelihood and
consequence risk scorehi§ assists us in our decision making to ascertain which risks need
treatment and the priority for treatment implementation.

5. Risk treatment.We treat a risk depending on the risk score it has been allocated in the
analysis and evaluation stage. Risk treatrninvolves selecting one or more options for
modifying risks, and these can include the following:

1 Avoiding the risk by not commeing or continuing the activity.

Removing the risk source.

Changing the likelihood.

Changig the consequences.

Sharing theisk with another party or parties (@ contracts and insurance).

1 Retaining the risk by informed decision.

6. Post treatment risk evaluationThe risks are reassessed after the application of the
treatment to verify that the post treatment level of risk isdmn and accepted by the
company.

7. Ongoing review of riskdt isimportant that once a risk isecorded in the system it is
regularly reviewed, as the likelihood and consequence can chaigese the Vaulhealth
and safetysoftware packagéo record and nanage risksincluding scheduling reviews, and
reporting on outstanding risks

= =4 -4 -

4.3.4 Risk management plans

We currently employob safetyanalysigJSA) to apply a disciplined risk management approach to
planning around the health and safety elements of a paléicjob. Weare leveraging off this

work to develop completeisk management planfer major projects, covering health and safety,
financial,environmental and operating risks for a project. These plans will be developed and
approved by the key stakeholders involved in the work in question, suehgiiseers, managers,
and contractors.

4.3.5 Risk registers

Information from the risk management process is recordegprted,and monitored using our
risk registes. There are multiple risk registers in service covering:

Public Safety Management System
Health and Safety risks
Businessisks

Asset risks

Individual project risks

Physical risks for specific sites

= =4 -4 —a -—a -8

We arein the process of consolidating the various risks intodhéne Vaultrisk management
system This will ensure that all risks cantb@cked and manageith onesystem
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4.3.6 Risk reporting and monitoring

Themonitoring of risks is generally carried out at thedeof the risk registeiThe integration of

all the registers into Vault has allowed consolidated and consistent management of the different
registers.This includes such features as sending emails to staff who have been assigned to
manage the risk, anddcking the progress of corrective actions, as well as providing reports
summarising the risk items recorded. We have confidence that the monitoring and reporting
processes in this area are robust and complete, with monthly reporting on risks in thiganega

to the board.

Other risks, such as project level performance and commercial risks are monitored bgfthe st
managing the project itsedndare normally reported to management on an eftion basisf
the risk becomes real threat.

4.3.7 Health and Safet y Critical Risks

We maintain a special awareness and focus on critical risks associated with operating an

electricity network. These risks have been identified and assessed in collaboration with other

95. Qa4 UGKNRdzZAK 2dzNJ Ay @2 OBeyiépresent theggrehtysRrisks o b a | FS
staff, andinclude:

Driving

Confined space work

Crane, elevated platform vehicle and excavator operation
Working alone

Working in remote areas

Operation of switchgear

Working at height

Electrocution and arflash
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The treatment of these risks includes special focus on training and the development of standard
work practicesas well as regular monitoring of the risk profile and our performance in these
areas.
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4.4 Public Safety Management System (PSMS)

As an infrastruaire company, we strive to manage our assets in a way that residual risk is
reduced to as low as reasonably practical. Our accredited P&iM&gesall known hazards and
risks to the public or their property, caused by the operation of our business. Itdetoe
actions to be takerfor that have been takerto resolvethose risksOur risks are identified
through operational processes such as documentation by field staff, and team and project
meetings.This information is also reported to the Board montafyd in annual reports.

Our PSMS is an accredited systenNZS7904and is audited annually by an external auditor
(Telarc)In February 209, we received confirmation that our PSMS would again achieve
accreditaton to NZS7902008. Future audits will be agst NZS 7901:2014.

4.5Highimpact, low probability eventddILP)

We are subject tdhe risk ofa number ofpotential high impact, low probabilityH{ILP events,
which could give rise tamajor unplanned service outage for an extended period of titnkey
SEFYLXS 2F Iy L[t S@gSyiapnafadt. NHzLIGdzNBE 2F (KS

Our exposure to such eventsreviewedevery few years to maintain currency of the planning, or
whenever it is identified that there is a new or changed HILP risk. An exafrthie would be an
assessment of Tsunami risks to our business that was carried out after the Fukushima earthquake
in Japan.

HILP events can have a widespread impactjtowill often be prohibitivelyexpensive to prepare
our network to avoid any impacif this could be done at alAccordingly, we have a responsibility
to plan and manage for HILP events as bestarewithin practical limitsWithin this context, ar
policyis to ensure

1 a safe environment for staf€ontractors,and the wider communit
1 the timely restoration of power supply as far as practicable
M effective communication

i efficient provisiorand recovenyof information tools for critical business activities

Our critical business activities relate primarilykeeping our staff safe, pretting the public
from harmfrom our assetspower security and reliability,omsumer service, and quality of
supply.

BEvents that ould interrupt our critical business functions include natural disasters such as a large
earthquake on the alpine fault, ausami,major storm events (snow, wind, and floods), a failure

at one of the dams on the Waitaki River, major critical asset failure; communications failure; and
long termloss of supply from Transpower.
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4.6 Emergencyesponse policies and contingency plans

Asa lifeline utilityprovider, we have a responsibility to plan and prepare for HILP events. We
have a suite of risk management and response documents and policies in place to ensure that
power supply is restored ithe minimum time.

4.6.1 Lifeline utility and engineering lifeline groups

TheCivil Defence and Emergency Management (CDEM) Act 2002 stipulates the responsibilities
and roles of key organisations that provide an essential service within New Zealand. Our core
businessas an EDB an essential servi@nd under the CDEM Awe have been classified as a
Lifeline Utility As such, we must:

91 Ensure that we are able to function to the fullest possible extent, even though this may
be at a reduced level, during and after an emergency;

1 Have a plan for functiong during and after an emergency;

1 Participate in CDEM strategic planning; and

1 Provide technical advice on CDEM when required.

4.6.2 Civil Defence plan

Under the CDEM Act 2002, Regional Councils are required to establish CDEM Grolifidings a
utility, we are required to establish planning and operational relationships with our local CDEM
Group, which is the Otago Civil Defence Emergency Management Group (Otago CDEMAGroup).
a member of the steering committee for this groug warticipate in the deMepment of their

plans and providéechnical advice as requested.

We have a company Emergency Preparedness Plan in place which details holwaspond to
a Civil Defence Emergency. In addition, we have developed emergency responderpiieatng
with widespread abnormal situations created by either equipment failure, natural causes, or
certain manmade scenarios such as fire or bomb threat.

4.6.3 Information system security breaches or losses

Ourinformation technology and telecommunicatio(i3T) systems are an important part of our
business and operational systems. Our ITT department manage the threat from external sources
via industry standard approaches, including antivirus software, restrediednistrator access,

offsite backup systems arfitewall technology.

We are involved with the CSSIE (Control Systems Security Information Exchange) group, which is
supported by the National Cyber Secu@guncil (NCSC).

Our ITT infrastructurbas been designed to be robuetd includes a standby genéoaand UPS
support for our server room.

All data is backed up to an offsite facility daily to provide protection in caealisite damage.
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4.7 Assetmanagement maturity

We haveappliedi KS / 2 YY S ND S AssezMavageinanMatyfi) Assessmentool
(AMMAT) to review the maturity of our asset management practitass assessment tool is a
series of questions bad around the principles of PAS. The outcomes are also useful to

identify gaps in our asset management systems. We are not curreseking PAS5* or
ISO55000accreditation, but we will be looking at incorporating the principles of those standards
into our asset management systems and process as we move forward.

4.7.1 Summary of AMMAT assessment

The latest assessment of our asset managetnpeactices against the AMMAT is attached in the
AppendicesOur asset management practicesoreswere generally 2 out of Afrhese scores are
lower than in previous AMMATS, but this reflects our growing awareness of good practice in
assetmanagement ratkr than a degradation of performance.

AMMAT summary results
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Figurel9- AMMATresultssummary

Generally speaking our systems and processes are functional but are often not particularly
efficient. We are still very reliant on paper forms being manuwatiered by personnel.

Integration and coordination of data across multiple systems can also require considerable
human intervention, as can analysis of that data to generate useful informaferare actively
involved in improving the efficiency and efteveness of our systems through the introduction of
field-baseddata capture systems, and the integration of data between software systems such as
our GIS and our work management system.

4PAS 5% Publicly Available Specification §&sset Management
51S0 5500@ International Standard foAsset management. Overview, principles, and terminology
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From this originaBAMMATassessment point we have been working todaidentifying and
improving our processes where we think we can, in ways that align with the scale of our business.

4.8 Improvementinitiatives / continuous improvement

One of the key improvement initiatives that we are involved with is the development cdsaat
data information systems.

The goal is to ensure a tightly integrated system across the following areas:

Worksplanning

Maintenance scheduling

Cordition monitoring and analysis

Financial management

Timesheeintegration for plant and staff
Defectsrecording and location

Management of controlled documengaich as standards and policies
Fleet management of plant

Asset registers, operinal, financial,and regulatory
Stores and procurement

SCADA Data
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This will allow us to record and maintain our asseind to track the work involving them.

The component systems aadreadyoperationalor under developmentand work is now
progressing on implementing a data store to allow data from the separate specialist components
to be integrated and analysed.
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05. Renewals
and maintenance

This chapter describes how we renew and maintain our
network. It covers how we plan this work, our general
approach to inspection and monitoring as well as more
specific information about our different groups of assets
and how they are maintained. This chapter is structured
as follows:




5. Renewals and maintenance

5.1 Approach torenewals and maintenance

Assets are regularly inspected to identi#figy defectsc inspection intervals are determined
according to the type and criticality of the assaformation to trigger renewals or maintenance
can come fromthe results of these regular inspectiorm)alysis of fault reports, from
observationsof our staff orfrom wider industryadviceof an issuavith a particular assetype.

The results of the routie inspections and outcomes from defect reports are used to trigger
specific maintenance aenewalactivities.All defects are entered into a defect datababktajor
defects which have potentialrisk of causing serious harm to members of the public, eygss,

or property; or which could have a large impact on the reliability of the network are treated with
high priorty and must be resolved within threaonths.

Our objective igienerallyto detectpendingfailures in our critical assets anelplace thenmbefore
significantsupply disruptioror damage to the assetccurs.The impact of the failure oéks

critical assets, such as service fuses, mayin®r compared to the exgnditure and operational
impact, provided there is no health and safety risk asged with the failure. In such cases we
balance the possibility of a localised outage to deal with a problem if and when it arises against
the cost and disruption of regular planned outages to inspect minor items.

NWL field staff carry ouhe inspectiorof alloverheadlinesand poles distribution assets, and
the general inspection of zone substatio®pecialist contractors are used to undertake
assessments suasdissolvedgasanalysiSgDGA)Nd partial dischargéPD)analysis of key assets
such asubstation transformersground mount switch gear, and cable terminations.

5.1.1 Maint enance planning

Tojustify expenditure maintenance proposalare assessed for each asbeised on

safety

impactof the possibledefecton normal operation
criticality of the particular asset
serviceabilityand performanceof the asset
economicconsequences of failure
environmental consequences of failure

= =4 —a -4 -8 -

Maintenance falls into two main categories:

1 Corrective maintenangavhere the work is to remove the cause of a pleyh onan
asset, e.g. a component tha broken or out of tolerance.

1 Preventive maintenance, where the work is to remove the cause of a potential problem
on the asset, e.g. replacing dirty oil, tightening bolts before a failure occurs.
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5.1.2 Renewals planning

Plannedrenewalsare undertaken to ensure network safety and reliabilithemethods for
justification ofa plannedrenewalprogramme are the same as for maintenance, listed above.

The difference betweerrenewaland maintenance actions are often arouncktbcale of the work
to becarried out on an asset. Common drivers in teeewalprogramme are age angeneral
condition ofa group of assetsuch as particularsection of overhead line

Renewalmay also be carried out to ensure that asset or systerwill continue tomeetits
performance requirements, such as capacity or speed of operation.

Economic analysis is also completed to decide whether an asseiewedor replaced.

5.1 Standard Life expectancy

Our company has applied standard life expectargyréis across all categories of assets for many
years. The values for these life figures are developed from industry published figures and are
used primarily for accounting purposes such as setting depreciation rates. In practice we are
seeing that the usedl (and safe) life of our assets is generally higher than the standard life, and
can be highly dependent on location, treatment, and loading. For&aison,we avoid using age

as a proxy for condition and base asset decisions on observed or tested data.

5.2 Treatment ofunknownage data

Where age data is missifiggm our records andhere is evidence supportinglikely particular
period of installation therwe will linearly divide the assefcross that periodOtherwise, we will
take a conservativapproach and divide the assets across the earliest likely paramk of age
data is offset by condition assessment, which serves as a h@tidictor of remaining asset life
than thedate ofmanufacture.

5.3 Assetcriticality

A focus of the early part @he planning period is the analysis of the criticality of assets in the
network. While the criticality of parts of the network is well understood from an operational

point of view, this is a macro level of knowledge. Best practice in our industry is gmggelo

around extending formal criticality analysis down to the individual asset level in some instances.
Much recent work has been carried out by the EEA and other EDBs around the Health and
Criticality methodology developed by OFGEM in the United Kingdom.

The review of asset criticality will be coordinated with work on network resilience planning

5.4 Use of constant dollar values

Capital and operational expenditure values are expressed in real dollar terms. We have not
included an adjustment for inflation irrder to allow for better comparison of expenditure
between years.
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5.5Assetcategories

The different asset classes that we use for the planning of maintenance and renewals and the
frequency of inspectionare summarised in thiollowing table.

Tablel2 - Overviewof inspection regimes by asset class

Assetclass Inspectionregime Frequency

Poles Sub transnission-ground patrols Yearly

(Sections.8) Sub transission-climbing patrols 3 Yearly
Sub transission-vegetation patrols Yearly
Distributiong ground patrols 5 Yearly
Distribution- vegetation patrols 5 Yearly

(the numberof line patrols has been
nearlydoubledduringthe 2018/19
financial yeato provideextra
information for review of the line patrol

program
Subtransmissior{including Groundpatrols Yearly
pole mounted switchgear) o
(Sectior0) Climbingpatrols 3 Yearly
Vegetationpatrols Yearly
Zone Substation Buildings,
Grounds, FittinggSection Generalinspection Quarterly
5.10
Zone Substation Transformer| DissolvedjasanalysiSDGA) Yearly
(Section5.10 Tapchangeroverhaul Based on loading
and operation
. . Based on
Oilprocessing loading
operationand oil
test results
Zone Substation Switchboard| Partialdischargeesting Yearly
(Sectionb.10) _ _ _
Triptesting on older equipment (>25 Yearly
years old)
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Assetclass Inspectionregime Frequency
Distribution Network Groundpatrols 5 Yearly
(Sections.11) Vegetationpatrols 5 Yearly
Distribution Switchgear Ground mountpartial dischargeesting 3 Yearly
(Sections.12 Pole mountground patrols 5 Yearly
Distribution Transformers Groundpatrols 5 Yearly
(Sections.13 MDIreadings Yearly
Earthtesting 5 Yearly
LV Network Groundpatrols 5 Yearly
(Sections.14) Vegetationpatrols 5 Yearly
LVSwitchgear Groundpatrols 5 Yearly
(Sections.15
Other System Fixed Assets
Voltage Regulator{ Groundpatrols 5 Yearly
SCADAZommunications Inspection andesting Yearly
Ripple Control Transmitterl a | y dzF I OG dzZNBE NDa Ay a 2 Yearly
(Sections.16)
Other Systems al ydzfF I OG dzZNBNXDa NBJ Asrequired
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5.6 Assetquantity summary

Tablel3- Summaryof network assets by category

Assetcategory Unit Amount
Concrete poles / steel structure No. 8926
Woodother poles No. 12783
Subtransmission OH up 66 kV conductor km 217
Subtransmission UG up &5 kV (XLPE) km 41
110 kVCB (Outdoor) No. 1
33 kVSwitch (Pole Mounted) No. 93
33 kVCB (Indoor) No. 11
33 kVCB (Outdoor) No. 39
11 kVCB (ground mounted) No. 81
11 kVCB (pole mounted) No. 3
Zone Substation Transformers No. 23
Distribution OH Open Wir€onductor km 125
Distribution UG XLPE or PVC km 63
Distribution UG PILC km 8.1
11 kVCB (pole mountedjreclosers and sectionalisers No. 58
11 kV Fuses (pole mounted) No. 3452
11 kVAir Break Switcheole mounted) No. 440
11 kVRMU(individual switches) No. 192
Pole Mounted Transformer No. 2367
Ground Mounted Transformer No. 535
Voltage regulatorgsets) No. 14
LV OH Conductor km 231
LV UG Cable km 112
LV Switchgear (Distribution Boxes) No. 292
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5.7 GXP equipment

We are connected to the Transpower network at four Grid Exit Points (GXPs). The characteristics

of these are listed ifTable1l4 below.
Tablel4 - Characteristics of NWlrid exit points

Asset Management Plan 2019-2029

Zone
Supply point Voltage Capacity Substations
supplied
Oamaru GXP 110/33 kV 45 MVA 10
Black Point GXP 110/11 kV 25 MVA 0
WaitakiGXP 11/33 kV 24 MVA 5
Twizel GXP 220/33 kV 20 MVA 3

e

-

The GXPs are Transpower assets; We own a small amount of switchgear at BlaGiParit a
single power transformer at WaitaldXP. These assets are maintaimedonjunction with
Transpower outagesas per our zone substation equipmestmmarised in sein 5.9

5.8Poles

5.8.1 Quantity and life e xpectancy of our poles

Tablel5 - Pole population by raterial

Pole Material Number in
Service
Wood 12783
Concrete 8926

The woodpole groupincludes hardwood and softwood poles aassumes thathe 113 poleson
our networkO f I & & §heré dredwoatl his is a conservatiessumptiorand we willreclassify
these polesdased on the returns frorthe next line inspection

The concrete pole group containspeles that have been classed as steeron.iExistence of
these and conditionvill be confirmed during the next line patrol
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Thenominallife expectancy we apply to opolesis shown irthe tablebelow:

Tablel6 - Life expectancy of distribution assets

Standard life

AssetDescription
expectancy (years

Concrete Pole 60
Wooden Pole 45
Cross Arm 20

5.8.2 Management approach

We manageour poles with the aim of keepinthem safe for the publiand our staff and
minimising outagesThis is based oregularcondition assessment of poles in service.

Pole renewals are mostly initiated from defects found during line inspections, or as a result of
faults.

Line patrols arsystematic assessments are carried out by line mechanics with extra training,
usingspecidisedpole testing equipment. In early 2018 we completed a review of our pole
inspection processes. &heview found thatour processes were generally up to a level
equivalent to others in the industry, at the same time highlighting areas where we copidum
to meetindustrybest practiceacross Australasia

These changes include:

9 carrying out extra line patrols in 2018/19 to supply condition information for better
analysis

adoptingsoftware tools to calculate loading on polsring inspections

inspecbr training and support to improve consistency of inspections

integration with test tool outputs

Software tools to systematically manage patrols

Software tools to analyse inspection data.

= =4 —a - -2

5.8.3 Age profiles

Ofthe 21709 poleson our network 9525are of unknown ageData collectionusing the new field
collection platform will provide estimated ages as part of the inspection process, supported by
condition data for each pol&his should close this age information gap within 5 years.

Any probablenstallation dates that are developed during this exercisealstbbe verified
against the detailsf nearby assets using our GIS systelmshisway, we expect to improve our
confidence in the age profile of our network poles.

5.8.3.1Wooden poles

The ag profie of our wooden poles shown irthe graph belowThe unknowrhardwoodpoles
have been evenly distributed between 1950 and 1988 &dte 0f100 poles per yeaand the
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unknown softwoods bateen 1990 and 2011 at a rate 26 per year Webelievethat thisis a
conservative approach and may refine this in the future.

Wooden Poles Installed by Year (Unknown Age Poles Included)
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Figure20- Ageprofile of NWL wooden poles

At the start of this planning period we hav&5b poles over 45 years of agel1973) Thesewill
all befully inspectedand tested using the updated inspection procasthe first three years of
the planning period.

5.8.3.2Concrete poles

The ag profile of our concrete poles shown irthe graph belowThe unknown concrete poles
have been evenly distributed between 1950 and 1888 rate of 129 poles per year. We believe
that this is a conservative approach and may refine this in the future.
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Concrete Poles Installed by Year (Unknown Age Poles Included)
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Figure21- Ageprofile of NWL concrete poles

At the start of this planning period we havé2Dpoles over 60 years of ag€l©59) Thesewill
all be inspected in the first three years of the planning period.

584 Assetrisk

Major risks to our poles include:

1 vehicle impact; many of our poles are in road reserve

1 extreme weather events such as high widseavy snow

1 external equipment; pivot irrigators moving into, spraying, or being blown into lines
9 degradation of structural strength due to age related issues such as rot or rust.

5.8.5 Inspection and maintenance practices

Poles are not replaced based on alget on assessed conditio@ur33 kV poles are inspected
each year and1 kVpoleseveryfive years.

As part of this inspection &test eachwoodenpole with ouracoustic nordestructive tester

(Thor hammer) which assesgase condition above anelow gound. Each pole is subject to an
initial below ground inspectiofexcavation}o assess any problems that may need further
investigation.

Polesare asessed for remaining life. If remaining life is less thanyleags they are scheduled
for replacementlf required, inspectors can further assess wooden pole conditions osing
Portascartiimber density scanner.

Research and development in wooden pole test equipment is very strong at presemt and i
collaboration with other EDBse actively seekingnew and improved methods to test our
wooden pole. This has included trialling equipmeintour network as well as visiting other EDBs
to review their use of tools and techniques.
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When a part of the network is particularly affected by a major event gesgiow storm) we may
instigate a special line patrol post event.

NWL has elected taccelerate double) the rate of our inspections on our distribution and LV

poles for the next two years. The early availability of the inspection data coupled with our
upgaded asset management systems will put us in a position to make sound decisions regarding
our poles.

Results froman initialinspection of 3000 network poles indicate that the number of poles that
will need replacing within the first few years of the ptémg period is in the order of 6Qfbles
perannum We will continue to analyse the returns from the inspections to generate more
accurate forecasts for future pole replacemeriteprovements in data capture and analysis will
allow the development of betteforecast models for the latter end of the planning period.

5.8.6 Renewal programme

Forecast expenditure for the planning period is

Pde replacements resulting from accelerated line pat(®ears 1 and 2).
Continuation of line patrols at normal ra{¥ear 3 awards)

Pole replacements to remove existing defects (Year 1)
Analysis of removed poles to assess the performance of the inspection program.

=A =4 =4 =

5.8.7 Expenditure forecast

Tablel7 - Expendituredrecast forour poles

2019/20 | 2020/21 | 202Y22 | 2022/23 | 2023/24 | 2024/25 | 2025/26 | 2026/27 | 2027/28 | 2028/29
($) (%) (%) ($) (%) (%) ($) (%) (%) ($)

Poles Forecast

Operational Expenditure

Routine and
Corrective
Replacement &
Renewal

0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

Capital Expenditure

Quality of Supply 0 0 0 0 0 0 0 0 0 0
Legislative and 0 0 o 0 0 0 0 0 0 o
Regulatory

Replacement &
Renewal

1,700,000 1100,000 1,100,000 1100,000 1100,000 1,100,000 1100,000 1100,000 1,100,000 1100,000
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5.9 Subtransmissionetwork

5.9.1 Quantity and life expectancy of subtransmission lines

Oursubtransmission network connectaur grid exit points toour zone substationsThis system
currently operates at 33 kV, with future plans to operate some sections at 6Bhiege supplies
are arranged ashown inFigure22

) Waitaki Black Point Oamaru
‘ Twizel GXP GXP ’ GXP GXP
Weston
; Switching
Ruataniwha Kurow Sub Station
Sub
Parsons Rd Redcastle
Sub Sub

Otekaiek Chelmer Sut
tekaieke
. Ohau Sub . Sub
Omarama Duntroon Maheno . Pukeuri Sub
Sub Sub Sub

Nomally Nommally
OPEN OPEN

Otematata Hampden Papakaio
Sub Ngapara Sub Sub Sub

Enfield Sub

Five Forks
Sub

Figure22- Subtransmissiomystem configuration

Thereis 222 km of subtransmission network, including1km of 33kV cables.

The life expectancy we apply to our subtransmission assets is shavabliell 8 below.

Tablel8- Lifeexpectancy of subtransmission assets

Standard life
Asset Description expectancy
(years)

Overhead conductor 55
XLPE cables installed <1985 45
XLPE cables installed >1985 55
PILC cables 70
Air Break Switches 35
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5.9.2 Management approach

Oursubtransmission assets are critical ass@tsomponent failureat this levelcanaffect many
consumersand havea significant impaabn system reliabilityHence these assets are subject to
annualinspectiongather thanfive-yearly inspections fotower voltage distribution assets.

Climbing inspections are undertaken at three yearly intervals. We have trialled using pole
mounted cameras for pole tomspection with some succeasd are also monitoring the ongoing
use of inspection drones in our industry.

5.9.3 Age profiles

33 kV Subtransmissiodrcuits:

The33 kVsubtransmission network is predominantly overhead construction, apart from some
shortlengths ofcable generallypetweenii KS T S S R S Mlerminddiéns, and éh the A Y
Redcastle to Pukeuigeder. The age profile of these assets is showhigure23 and Figure24
below.

Subtransmission overhead conductor age profile
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Figure23- Ageprofile of subtransmission overheadnductor

Page |79



Subtransmission underground cable age profile
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Figure24 - Ageprofile of subtransmissionndergroundcables

5.9.4 Asset risk

We prioritise maintenancef our subtransmission and zone substation asaéisveour other
asset categoriesas a failure of these assets can result in a major impact on our consumers.

Due to the high frequency of inspections and the highrnisiof defect correction, the
subtransmission population is considereda®at low risk of failure.

Major risks to thesubtransmission network include:

1 vehicle impact, much of the network is hilt on road reserve

1 extreme weather events such as hig¥inds or heavy snow

1 external equipment pivot irrigators moving into, spraying, or being blown into lines
9 degradation of structural strength due to age related issues such as corrosion.

5.9.5 Inspection and maintenance practices

A pole bypole visual inspection from ground level is made o8alkVlines each year. Pole top
inspections are performed onthree-yearcycle.This is either via remote camef@oPro camera)
or by accessing the pole from a ladder or budketk andincludes arassessment of the pole
setting in the ground.

If the cause of 83 kV line faults not identified during the fault restoration procesge will
patrol the affected line segmerds soon as possible after the fault

Vegetationgrowth is carefully manageatound our subtransmission lines. We attempt to clear
corridors of trees duringhe installationof new lines butregrowth is commorduring the
lifecycle of the lines. Any vegetation is managedccordance witlthe Electricity (Hazards from
Trees) Regutaons 2003.
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5.9.6 Renewal programme

Forecasexpenditure for the planning period is:

Ongoing abtransmission line repairgsulting fromline patrols

Line retightening projects in the year following installation for major projects.

Testing conductor santgs forstrength and condition.

wSodzAt Ra 2F ONRGAOIE fAYSa odAfld Ay (GKS wmdpc
condition assessment of lines using the updated pole assessment techniques.

=A =4 =4 =

5.9.7 Expenditure forecast

Tablel9- Forecast of maitenance and renewal expenditure for subtransmission assets

Subtransmission | 2019/20 | 2020/21 | 202122 | 2022/23 | 2023/24 | 2024/25 | 2025/26 | 2026/27 | 2027/28 | 2028/29

Forecast ($) (%) ($) ($) (%) ($) ($) (%) ($) ($)
Operational Expenditure

Routine and 60,000 60,000 60,000 60,000 60,000 60,000 60,000 60,000 60,000 60,000

Corrective

2 EzLa;:lm ent & 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000

Capital Expenditure

Quality of Supply 1B0,000 40,000 40,000 46,000 50,000 40,000 0 0 0 0

Legislative and o 0 o 0 0 o 0 0 o 0

Regulatory

g z‘n"eavj;m ent & 200,000 200,000 200,000 200,000 200,000 200,000 200,000 200,000 200,000 200,000
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5.10 Zone substations

5.10.1 Quantity and life expectancy of zone substations

Our DHne Qubstations are summarised in the following table

Table20 - Summary of NWL zongubstations

Zone_ GXP | Capacity Security Date of_ ég\?vg: Agg of main

Substation Supply | (MVA) Construction Transformer Switchgear
Ohau Twizel 3 N 2006 1959 1997
Omarama Twizel 3 N 1984 1960 & 1963 1985
Ruataniwha Twizel 2 N 2015 1971 None
Otematata Waitaki 3 N 1973 1961 2017
Kurow Waitaki 12.5 N-1 1991 1966 &1979 2015
Otekaieke Waitaki 7 N 2018 2005 2018
Duntroon Waitaki 7 N 2010 2010 1969
Ngapara Oamaru 7 N 1970 2005 1972
Papakaio Oamaru 7 N 2006 2012 2006
Enfield Oamaru 7 N 2006 2005 2006
Five Forks Oamaru 7 N 2017 2005 2016
Parsons Road | Oamaru 10 N 1970 1966 2018
Pukeuri Oamaru | 12.5 N-1 1971 1966 & 1966 2017
Chelmer Street| Oamaru 28 N-1 1967 2009 2009
Redcastle Oamaru 15 N-1 1967 2014 2008
Maheno Oamaru 5 N 1967 1965 1968
Hampden Oamaru 7 N 2010 2012 1968

The life expectancy we apply to our zone substation assets is shovable?1 below:

Table21- Life expectancy afone substation assets

Asset Description

Standard life expectancy (years)

Site Development/buildings 70
Transformers 45
Indoor switchgear 45
Outdoor switchgear 40
Protection relays 40
DC Supplies/Batteries/Inverters 20
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5.10.2 Management approach

Our zonesubstationassets are critical assedisa component failure can have a significant impact
on system reliabilityvith a largenumberof consumers affectedlhese assets argisually
inspectedevery 3 months.

We carry outannualinspectiors of substation equipment using partial discharge and thermal
assessments.

Where possibl&Ve prefer to usevacuum switchgear with air insulatéadisbarsrather thanthe

lower costoption of Sulphur HexafluorideSfs) gasinsulated switchgear. This decision was based
on environmental considerations and future maintenance and compliance costs associated with
Sk gas

All of our substation equipmeri$ purchased with a focus gmoviding consistency between sites
and maintainingan efficient level ofmaintenance.

5.10.3 Age profiles

5.10.3.1 110 kVswitchgear

We ownone 110 kV air break switch and one 110skytch bayat the Black Point GXP. This GXP
is dedicated to the supply of one consumer, NOIC. This equipment was purchased and installed in
2006.

5.10.3.2 Zone substation transformers

The age profile shown in the following graph is based on the dateaofufacture of the
transformers.

Zone substation transformers age profile
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Figure25- Zonetransformers age profile
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5.10.3.3 33 kV and 11 k\switchgear

We own and operata 33 kVindoor switchboardat the Parsons/Weston zone substation,
supplied byOamaru GXP. Th28 kVboard is air insulated withacuumCBs

The majority ofL1 kVcircuit breakers are of the bulk oil typeith the oldest listed as being
Ayaadlrtt SR Ay mMpcyd ¢KS ySg 3Bkirswitchberids ihntNeS (K2 a$S
Otematataand Pukeursubstations installed i@017.

While the average age of the population is 20 years, 37% (23) are over 35 years old and some will
reach the end of theid5-yearstandard life before the end of the planning period covered by this
AMP. Regular testing and inspectiohaveshown that his equipmentisin good condition and

much of it is operating well below rated values for fault levels.tiiérefore expect thatthe

majority of theseCBsawill be capable of operating safely and reliably beytrelr life expectancy

of 45 years.

A program is nderway to replace older oil filled switchge@speciallyat locations that are

subject to higher fault levels. This has seen the Pukeuri switchboard replaced in 2017/18, and in
the planning period for this AMP we will replageveral oil filledswitchboads withmodern
switchboard with vacuum circuit breakers.

11kV circuit breaker age profile
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Figure26- 11 kVIndoor circuit breakeage profile

The33 kVCBsat zone substations are a combination of vacuum, vacuum/oil, and oil type units
The majority of thes€Bsre less than 20 yeadd andare all working well within their load and
fault ratings.

33 kVreclosers and sectionalisers installed in the Waitakwizel33 kVsubtransmission line at
each connected zone substation provide automatic sectionglisirihe line in the event of a
fault. AllI33 kVand 11 kVCBsare connected to the SCADA system and can be switched remotely.
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33 kV circuit breaker age profile
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Figure27- 33 kV circuit breaker age profile

5.10.4 Asset risk

The criticality of our zone substations iglnj so mspections and maintenance on these assets is a
high priority andis given equal priority with subtransmission work.

Due to the high frequency of inspections and the high priority of defect correctiorzahe
substations areonsidered tae at low risk of failure.

The major risks tour substationsnclude:

1 animak
T human intruders; theft or vandalism
9 externalobjectsbeing blown intoopenair switchyards

As part of our ongoing substation inspections we review sgcaritl signage at these sitts
bring them up to current good practice.

In the next two yearsve will becarrying out detailed inspections of control and power wiring at
our zone substations to verify against as bdittwings and rectify any deviations

5.10.5 Inspection and maintenance pr actices

5.10.5.1 Substation structures and buildings

Substation structures, such as transformer and switchgear foundations and buildings have been
subject to a special assessment in the 2018/19 financial year. This assessment is aimed at
identifying issues that mareaten the operation obubstations angbrevent rapid recovery

after a major natural disaster. A work plan is being developed to address critical issues over the
first two years of the planning period.
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5.10.5.2 Zone substation transformers

Inspections onane swstation transformers centre on annudissolved gas analygiBGA
sampling.This provides a nemvasive test which is effective at indicating the health of the
transformer.

The need for maintenance on zone substation transformers is determined by rmendoring of
DCA results

On load tap change(®LTCpn our zone substation transformesase overhauledased orDGA
results,service lifepr any particulaissues foundaegardingspecific model®f OLTC. During this
work the transformemay also bgiven an overhaui the extent of this servicing is decided
based on a detailed condition assessment of the transformer in queatidran economic
analysis of renewal vs. replacement

In the first three years of the planning period we will be carryingtesting and inspections on
all of our power transformers to provide a clear snapshot of condition and remaining life.

5.10.5.3 Indoor substation switchboards

Partialdischarge testings employed on an annual basis to determine the neediBr
maintenance. The &guency of testing is increased as deterioration is detected.

dzAfl] 2Af /. Qa |faz NBOSAGS Fy 2Af OKIy3aS |yR
trips, dependingnthe levels of the faultsThis is unplanned reactive maintenance.

The age andesign of some of our switchboards means that assessment of equipment safety and
operational parameters. This evaluation for future replacement.

5.10.6 Renewal programme

Forecast expenditure for the planning period is:

Two power transformer tap changewerhaus per year

Replacement of 11 kV switchboards at Maheno (yigar

Replacement of 11 k&witchboards at Duntroon (year, 8ubject to detailed evaluatign
Replacement of 11 kV switchboards at Omarama ($ear

Replacement of 11 kV switchboards at Hampden ($eaubject to detailed evaluatign
Replace 110 V Battery Banks & Chafyearl)

Install arc flash protection (5 Substations, YedaPsh-7)

Replacement of obsolete protection relays (Years 13nd

Replacement of at least two power transformers, dependamcondition assessments
and development of the 66kV systentonversion of existing 33 kV substations will
release 33 kV transformers which can then replace older units in service.

= =4 4 A& -4 —a -8 -8 -9
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5.10.7 Expenditure forecast

Table22 - Zonesubstation ad equipment forecast expenditure

Zone Substations | 2019/20 | 2020/21 | 202122 | 2022/23 | 2023/24
Forecast ($) ($) ($) ($) ($)

Operational Expenditure

2024/25 | 2025/26 | 2026/27 | 2027/28 | 2028/29
() () ($) () ($)

22 :the”;fiva(:d 331000 331000 331000 331000 331000 331000 331000 331000 331000 331000

Replacement &
Renewal

85,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000

Capital Expenditure

Quality of Supply 90,000 0 90,000 60,000 60,000 0 0 0 0 0
Legislative and 200,000 200,000 0 0 0 0 0 0 0 0
Regulatory

Replacement &

530,000 910,000 160,000 10,000 960,000 10,000 10,000 10,000 10,000 10,000
Renewal

5.11 Distribution network

5.11.1 Quantity and life expectancy of distribution  network

There ardifty-sevenll kVdistribution feeder lines emanating from tiseverieen 33/11 kV
zone substations. Amostzone substations are radially connected to their GXP, supply
restoration is therefore dependent ohl kVinterconnection between substations. To further
assist imuickersupply restoration, we havembarked on a progimme ofinstallingautomated
openpoints onl1l kVinterconnection between substations. The only zone substatibat
require N-1 security are Chelme8t,Redcastleand Pukeuriwhich supply approximately half of
our total consumer base

Ourdistribution network operates atl1 k\, andconnectszone substationo distribution
substations which suppine majority ofour consumersat 400/230 V

There arel 255 km ofoverhead lines an@2 km of11 kVcables on our distributionetwork.

The life expectancy we apply to adistributionassets is shown ifable23 below:

Table23 - Lifeexpectancy of distribution assets

Assetdescription Standard life expectancy
(years)

Overhead conductor 55

XLPE cables installed <1985 45

XLPE cables installed >1985 55

PILC cables 70

Air Break Switches 35

Wherell kVfeeders interconnect, they are normally configured as open pojmsviding the
ability to reconfigure the network teupport load in the eventof anoutage b2 [ Qa f 2 RA Y 3

such that security provisions are generally focused on switching to restore supply quickly rather
than targeting nil interruptions.
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5.11.2 Management approach

We maintain our distribution network witthe aim of keeping it safe for the public, and
minimising outagesOur approach is predominately driven from defects found during regular
inspection cyclesyr generated from other work such as consumer connections, or attendance at
faults. When a part oftte network is particularly affected by a major event (e.g. a snow storm)
we will instigate a special line patrol post event.

This approach, backed by a fairly well interconnected distribution network means that outage
figures are kept below our targets \uihut overinvestmenton the distribution network.

In addition to regular inspections we monitor any ongoing issues with particular equipment, both
in our network and based on the experience of other networks. This information is usually
provided via indusy alerts from the EEA, or via the NEDERS equipment incident database from
the UK, provided in New Zealand by the EEA.

5.11.3 Age profiles

Approximately 25% of the population has survived past 45 years (the wooden pole ODV Standard

Life). Maintenance does not apgr to significantly extend the life of a line but sustains the line in

service until the end of its economic life. The noraé@er to upgradeb 2 [ Q& RAAGNA O dzii A 2 Y
tends to be voltage constraigton conductorslue to load growthwhich for more critgal main

line situations tends to happen well before 45 years.

The age profile of these assets i®wah in the following two charts:

11kV overhead conductor age profile

80
£
= 60
- =
@ 3
= 50 o
® c
7] =
2 40 c
" o
o
@ 30
£
5 20
=
0 | [ III I I I I IIII_-.IIII I
o o o~ 00 w00 [~ [s.0]
a a N L.O R.O R.O I"""- I"""- I"""- I"""- CO 0 W O O'H (=] D D D D 1—| 1—| —
S O O O O Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy ©O O O O O Q OQ
R 1—| o o o o oo o H o o o o 1 o o o NN N NN e N

B 11kV overhead conductor installed by year

Figure28- Ageprofile of 11 kVoverhead lines
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11kV underground cable age profile
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Figure29 - Ageprofile of distribution cables

5.11.4 Assetrisk

The overheadlistribution network is subject to a number of risks, mainly due to the extensive
nature of the network. These risks include:

vehicle impact; much of the network is built in road reserve

weatherevents such as high winds or heavy snow

external equipment; pivot irrigators moving into, spraying, or being blown into lines
degradation of structural strength due to age related issues such as corrosion.

= =4 =4 A

5.11.5 Inspection and maintenance practices

Allof our11 kVdistribution lines are inspected onfayeally cycle. Any poles which are
considered to be suspect aegther scheduld for replacement osubjecedto a more detailed
inspection and testing.

The policy of patrolling after faults when no cause has been identified is also applidkid
lines. Climbing patrols are only undertaken for pole top disfédentified by ground patrols.

Vegetation managemers a significant ongoing part of the maigmance of our distribution lines.
We are in the process of implementing field capture of vegetation information direct to our
internal systems, which will streamline analysis and processing of this work stream.

5.11.6 Renewal programme

Forecast expenditure for ¢hplanning period is:

1 General renewals resulting from inspections and defects
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Replace one rural twpole structure per year

General urban upgrades

Condition based renewal of 11 kV fuses and lightning arrestors

Line rebuilds due to condition

Targeted onductortesting, especially older copper conductor

Replacement of strategic conductors that are considered unsafe for live line work, such
4 Tkmcé 0O2LILISND

= =4 -4 4 -—a -8
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5.11.7 Expenditure f orecast

Table24 - Expenditure forecast for distribution ngbrk

Distribution Network | 2019/20 | 2020/21 | 202122 | 2022/23 | 2023/24 | 2024/25 | 2025/26 | 2026/27 | 2027/28 | 2028/29

Forecast ($) ($) ($) ($) ($) (%) ($) ($) (%) ($)
Operational Expenditure

22 :’::;fijgd 449,000 294,000 294,000 294,000 294,000 274,000 274,000 274,000 274,000 274,000

Ezs':\;:lmem & 200,000 200,000 200,000 200,000 200,000 200,000 200,000 200,000 200,000 200,000

Capital Expenditure

Quality of Supply 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000

Legislative and 0 0 o 0 0 o 0 0 o 0

Regulatory

2 z‘n"ea;;m ent & 400,000 400,000 400,000 400,000 400,000 400,000 400,000 400,000 400,000 400,000

5.12 Distribution switchgear

5.12.1 Quantity and life expectancy of distribution  switchgear

We use 11 kVeclosers and sectionaliseextensively in rural areas to automatically clear
transient faults, and to minimise the areas affected by fault outaljkxst of these devices are

linked to the SCADA system and can be rematedgitored andoperated.We have57 of these
units in service.

11 kV oil filled ground mount switchgear (individual fused switches and ring main units) have
been installed from 1990, as pgaf the major urban undergrounding programmes that
commenced then, and the more recent network reinforcement programs. There are 38 &MUs
fused switches in service, with most located outside, although a few are inside buildings.

Distribution spur linesind individual 11 kV service lines are often connected to the main feeder
via drop out type fuses, or manually operated air break switchikese provide a control point

for disconnecting the spur during a fault or planned outage, and the fuses proledelaf
discrimination for faults on the fringes of our netwofBther such switches are used as manual
sectionalising points during fault response or to minimise outages during planned work.

Life expectancy for this class of asset are shown itiabie below:

Table25 - Lifeexpectancy for distribution switchgear

Asset @scription Standartzlylgzrg; pectancy
Air break switch (ABS) 35
Ring Main Unit (RMU) 40
Fused Oil switch 40
Drop out fuse 35
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5.12.2 Management a pproach

We manage distribution switchgear based on its criticality in the network. A sectionaliser or
recloser has a bigger impact on our ability to reduce SAIDI and SAIFI figures than an ABS on a spur
line, so work is prioritised based on this.

We will often managelistribution switchgear based on the design or age of the equipment, as
common failure points become obvious in a particular design.

5.12.3 Age profiles

The age profiles of 11 kV distribution switchgear are shown in the following figures:

11 kV reclosers/sectionalisers age profile

B 11kV Reclosers/Sectionalisers by year
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Figure30- Ageprofile of distribution sectionalisers and reclosers
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Figure31- Age Profile of Pole Mounted ABS
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Figure32 - Ageprofile of ground mounted distribution switchgear
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5.12.4 Asset risk

Major risks for the asset class include:
Polemounted ABSs, reclosers, sectionalisers

1 Lightningg although surge arresters are widely used, a direct strike may be destructive
1 Animal contacts, such as possums dndls.
1 Failure of porcelain insulators during operation

Ground mounted switchgear

Vehicle incidents, as many are located in the road reserve
Failure due to dirty insulating oil

Failure of cable terminations on the unit

Falure of mechanism during switching

=a =4 —a -

The operational risk associated with the failure of distribution switchgear is dependent on the
location and use. In service failure of a sectionaliser or recloser on a major feeder could either
lead tothe loss of more consumers than necessary during a fault (because upstream protection
must clear the fault) or prevent a plannetternatefeed being used to restore lost load during an
outage. By comparison with this, an ABS or fuse on a spur line has loatiopal risk.

Safety related risks are generally lower for pole mounted equipment but can be more important
for ground mounted equipment, where operators are standing in close proximity during
switching.

Recent operational experience in New Zealand aretseas has shown that older oil filled
switchgear can fail during operation in a way that is dangerous to the operator. Following this we
have stopped manual operation of these units and instead use a remote actuator. In practice,
these operational restritons areincreasingswitching complexity andutage times on the

network.

The majority of the ring main units currently in service on our network are Andelect/ABB SD

types These units are no longer manufactuiaatd in some casesre not supported by the

manufacturer. We plan to replace three of these units per year mitidernvacuum switching

mainunitswith remote SCADA operatiomhese will be installed in locatiosslectedto enhance

ourNBaAft ASyOS G2 Fldz §ad ¢KA& gAff &adzJJ2 NI 7FdzidzNB
automatic fault isolation and detectiofRemoval of the oil filled switchgear will provide an

ongoing stock of spares for the remaining units in service.
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5.12.5 Inspection and maintenance practices

Pole mount switchgear is inspected at the same intervals as the distributioroimaBve-year
cycle.

In addition to regularly scheduled inspections we will carry out special inspections if necessary.
One such inspectioregime was triggerenh the 2018/19 financial year with number of
insulatorfailures of a particular type of 11 IAr BreakSvitch (ABS)Investigations have shown

that severabther EDB$iave also seethe same failure modesn thisequipmentin their

networks.

We have worked with the manufacturer of the switchgear to identify failure modes and
indicaors for the particular problenbut have not yet been able to isolate the problem to a
particular batch of product. At this stage it seems likely that leightened risk of failure will

apply to all of this type of equipment in service, which could be up to 250 switches. We are
planning to carry out detailed inspections and replace or repair all of these units in the first three
years of the planning peril. Switches will be prioritised basen regular conditions checks,
operational criticality and public safety risks.

Ground mountdistribution switchgear is inspected on a thrgear cycle. This includes partial
discharge testindor a sample of equipmerand visual checks for rust, vandalism, and obvious
signs of damage.

cC2fft26Ay3a Iy AYyOARSY(G 2y Iy20KSNJ 95. Qa ySig2N]
manufacturerwe have a programmeto test and maintain all of ouground mountoil switchgear
everyfive years, including:

9 test and replace the oil

i clean out any contaminants and sludge in the tank
9 check theoperatingmechanism

1 test the resistance of the contacts and fuses.

5.12.6 Renewal programme

Forecast expenditure for the planning period is:

1 Install 2sectionalisers in rural feedets minimise outage areas during faults.

f  Ongoing programmetg/ia G | £ £  nperyean 11 kVi¢efeds tominimiseoutage
areasduringplannedoutagesand fault response.

f wSLX I OSYSyid 27F wmm | zes, s fdusdd@luridyg/spedfic ihspectanisl (G 2 NJ T

Replaceother switchgear based on condition assessmiain scheduled inspections

1 Replace three oil filled ring main @siper year to improveperationalperformance of
the network

1 Extra switchgear required ag@sult of network criticality analysis.

=

Page |95



5.12.7 Expenditure forecast

Table26 ¢Forecast expenditure for distribution switchgear

Distribution
Switchgear Forecast

2028/29
($)

2019/20

zozm21|
($)

202122 |
($)

2022/23 | 2023/24
($)

($) ($)

2024/25 |

2025/26 |
($)

2026/27 |
($)

2027/28 |
($)

($)

Operational Expenditure

Routine and
Corrective

85,000

85,000

85,000

85,000

85,000

85,000

85,000

85,000

85,000

85,000

Replacement &
Renewal

0

0

Capital E

xpenditure

Quality of Supply

602,000

597,000

297,000

123,000

89,000

89,000

89,000

89,000

89,000

89,000

Legislative and
Regulatory

0

0

0

0

0

0

0

0

0

0

Replacement &

Renewal 280,000

280,000 280,000 280,000 180,000 200,000 200,000 200,000 200,000 200,000

5.13 Distribution transformers

5.13.1 Quantity and life expectancy of distribution transformers

Thell kVdistribution networksupplies 202distribution transformers, of which approximately

400 have a capacity in excess of X8A. All new transformer200kVA or over, are ground

Y 2 dzy (i -acd0iéy AO2 Y FA I dzZNBRZI ANNB A LISOG A Besgroandorg KS G K SNJI (¢
overhead reticulated area. LV reticulation in urban areas is typically supplied B0RPGYA

distribution substations which are located to accommodgdese to four LV feeders. Transformer

capacity is normally based on an averddter Divergty MaximumbDemand(ADMD) of

approximately 5.&W for a domestic consumer.

An LV switchboard is normally housemimearthe transformer cabinet with eacfeeder being
independently fused. The LV switchboard is mounted independently of the transfoahiret

and is fitted with an incomer switch to facilitate isolation and removal of the transformer
independent of the LV board. In overhead reticulated areas transformers are protected by pole
mounted expulsion fuses and in underground reticulated are#ls gribund mounted fused oilr
vacuumswitches. In urba@areas,the LV system is run in open rings with tie points brought into
ground mounted distribution boxes or jumper cuts in the overhead reticulated systanths for
ground mounted transformers inrban areas incorporate an equipotential earth loop to control
step and touch voltages.

Transformers are arranged in a mesh layout such that neighbouring units can support ga outa
via LV interconnection.ransformers and cables are designed with sufficerare capacity for

this purpose. MaximunbemandIindicators(MDIs) are fitted to determine the need for capacity
upgrade and phase balancing. Largensumersupplies may have dedicated LV cables back to
the LV distribution frame and/or a dedicated traogher on their own site. Rural supplies tend

to have smaller dedicated transformers which are pole mounted.
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Voltageregulatorsare a special type of transformer installed on th&kV distribution networkto
improvevoltage regulation of feeders, especially where there is load growth due to dairy
conversions and irrigatiarThey are often used as an interim measure until the load growth
warrants reinforcement of the supply. We havitstallations of voltage regulats in service

The life expectancy that we apply to distribution transformers is shovilraiie27.

Table27 - Life expectancy for distributiotransformers and substations

Asset éscription Standard life expectancy
(years)
Polemounted transformer 45
Groundmounted transformer 45
Voltageregulators 55

5.13.2 Management approach

Our distribution transformer fleet is generally reliable and robMge aim to maximise the
utilisation of our transformers without overloading them during normal operation, although we
will apply a managed approach to short term overloading in the event of a fault.

MDI readings are utilised to monitor the loading on langasformers. Wehave completed trials

of distribution transformer monitoringDTM) units irsome ofour larger urbartransformers and

are beginning a wider rollout of these unifhis system providedoud-basedmonitoring of
transformer loading and vadges (actual and historical). This allows much greater information on
how our assets are being utilised and gives visibility of any overldaalesformers,so we can
reduce loading before the transformer life is compromisétk will continue to install DI units
through the planning periodnitially at a rate of about 10 per annum

5.13.3 Age profiles

The latest development period is showing a tendency towards larger sized transformers than the
earlier period. The age profile of our ground and pole mountedgfamers is shown below.
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11 kV/400 V transformer age profile
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Figure34 - Ageprofile of distribution transformers

5.13.4 Asset risk

Both pole and ground mount transformers have proven to be reliable and robust in service, with
few equipment failures in general.

The mairrisks to this equipment class include:

1 Lightningg although surge arresters are widely used, a direct strike to a transformer can
be destructive

9 For pole mount transformerg Animal contacts, such as possums and rats.

1 For ground mount transformersVehide incidents, as many are located in the road
reserve

1 Overloading of CBD transformers due to offloading of adjacent transformers during faults
or planned outages.
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5.13.5 Inspection and maintenance practices

NWLincludes management ahe other assets associated with distribution substationsur
inspection and maintenance cycles.

Pole mount transformers are inspected at the same intervals as the distributiorolmagve-
year cycle.

Maintenance action$or ground mount transforrars includes

1 Annual MDkeading toestimatetransformer loading

1 General maintenance such as fixing leaks, treating rust, addressing vandefiaimtingetc.

1 Earthtesting on dive-yealy cycle

5.13.6 Renewal programme

Forecast expenditure for the planningniod is:

General maintenance work

Condition based replacements

Replace onground mount transformer enclosure per year
Install distribution transformer monitoring d@én sites per year

= =4 =4 =

5.13.7 Expenditure forecast

Table28 - Forecasexpertiture for distribution transformers

Distribution | 2019/20 | 2020/21 | 202122 | 2022/23 | 2023/24 | 2024/25 | 2025/26 | 2026/27 | 2027/28 | 2028/29

Transformers ($) ($) (%) ($) ($) ($) (3) ($) (3) (3)
Operational Expenditure

Routine and 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000

Corrective

E Eg'eavs:lm ent & 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000

Capital Expenditure

Quality of Supply 20,000 20,000 20,000 30,000 20,000 20,000 20,000 20,000 20,000 20,000

Legislative and 0 0 o 0 0 o 0 0 o 0

Regulatory

22::‘;:'"19"‘ & 210,000 50,000 220,000 220,000 210,000 210,000 210,000 210,000 210,000 210,000
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5.14 Low voltage network

5.14.1 Quantity and life expectan cy of distribution and LV cables

LV overhead lines amount to 2Bm of our network, with LV reticulation being largely restricted
to Oamaru and rural townships. Rural network design doesahotv forLV interconnection
between distribution transformers due to distance limitations on LV capacity.

Overhead reticulation thin residential areas is no longer permitted umdile Waitaki District

Council District PlarThereforeany extension or upgrade work tends to result in conversion to
undergroundfor any new subdivisiondVe havel12km of LV cable networklThere are no

further undergrounding programmes in progress as the community has not expressed a desire
for this in community planning processes (Long Term Council Community Plan and District Plan).
Asset management drivers, including cost and outage maaitioin, favour the retention of

overhead assets.

Table29 - Lifeexpectancy of distribution assets

Asset Description Standard life expectancy
(years)

Overhead conductor 55

XLPE cables installed <1985 45

XLPE cables installed985 55

PILC cables 70

5.14.2 Management a pproach

LV faults generally affet#ss consumers than faults at the higher voltage levelstheckfore do
not impact overall performance so heavily.

Voltage complaintat LV levehre not trendng upwards Most volage complaintsend to be
related to HV capacityn heavily loaded irrigation feederather than being an LV issue. Capacity
is primarily addressed by transformer upgrades or installing intermediary transformers.

Our management approach to the LV netw@lko focus preventative maintenance on safety
issues.

5.14.3 Age profiles

OurLV overhead lines show a similar agefite to the HV overhead lineend are predominantly
located in urban residential areas. Their age reflects the urban development cycles

Pole management is incorporated into HV pole inspegti@mgrammes

The age profile of the LV lines is shown in the following shart
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Figure36 - Ageprdfile of LV cables
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5.14.4 Asset risk

The LV network is subject to a number of risks, especially because it is predominantly located
within urban areas. These risks include:

Vehicle mpactg much of the network is built in road reserve, near drivewetgs
External equipmeng foreign objects being blown into lines

Human interactiorg vandalism, contact with wires while painting house
Damage to cables from excavation.

= =4 —a -

The focus of risk management on the LV network is public safety.

5.14.5 Inspection and maintenan ce practices

NWL owned.V distribution poles are inspected on the sabagearcycle as fod 1 kVdistribution
poles with the same process being applied to poles that are deemed to be suspsatiated
equipment such as LV cables, service fuse boxesiatribdtion boxes are visually inspected at
the same time, with more rigorous inspections every 10 years.

Cabletermination maintenancds identified from cyclic visual inspection.

As can be seefnom Figure35andFigure36 above, there are a large number of LV circuits with
unknown ages. The condition and remaining life of this equipment is assessed during our 5 yearly
line patrols, which largely mitigates the risk of an unknown age profile. We will be using field
samplingand referring to older paper based records in the next few years to update these

records.

5.14.6 Renewal programme

Forecast expenditure for the planning period is:

1 Condition based renewal of low voltage assets.

I Reinforcement of LV network

T Removing low voltage road crossings on several high use road corridors to provide road
clearances that are higher than legislation requitdbkis willmake it simpler tdransport
over heightloads through the North Otago region

1 Undergrounding of LV sdces where subtransmission development dictates
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5.14.7 Expenditure forecast

Table30 - Forecasexpenditure for low voltage network

Low Voltage | 2019/20 | 2020/21 | 202122 | 2022/23 | 2023/24
Network Forecast ($) ($) ($) (%) ($)

Operational Expenditure

2024/25 | 2025/26 | 2026/27 | 2027/28 | 2028/29
() () ($) ($) ($)

Routine and 10,000 2,000 12,000 12,000 2,000 12,000 2,000 2,000 12,000 1,000
Corrective

Replacement &
Renewal

150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000

Capital Expenditure

Quality of Supply 10,000 0 0 0 0 0 0 0 0 0
Legislative and 50,000 50,000 50,000 50,000 0 0 0 0 0 0
Regulatory

2 zgleavs;m ent & 10,000 10,000 120,000 120,000 10,000 120,000 120,000 10,000 120,000 120,000

5.15 Low voltage switchgear

5.15.1 Quantity and life expectancy of LV switchgear

We havevarioustypesof LV switchgear on our network which may be locatetlansformer

cubiclesstandaloneR A & (i N 6 dzii A 2oyA yoa2AERER®d EhbEIaRE: 0

We classify out.V switchgear to two groups:

Enclosedwitchgear includes vertical, fully shroudeditelgear, such as the Weber
Vertigroup unit.t KSasS KIFI @S 06SSy AyaidalffSRWENRe GKS
160 of these on our network.

JTypeswitchgearhas a variety of types. These were installed on our network between
1964 and 1997 \We have D0 of these on our network.

Life expectanchpased on ODV valuéar this class of asset are showrtlire tablebelow:

Table31- Lifeexpectancy for distribution switchgear

Asset @scription Standard life expectancy
(years)

LVSwitchgear 45

Service Fuse Box (SFB) 45

5.15.2 Management a pproach

Low voltage switchgear is inspected every 5 years.
Reactive maintenance may larried out as a result of inspections.

5.15.3 Age profiles

The age profiles ajur LVdistribution switchgear are shown the following figure It can be seen
that the vast majority of the-Jype switchgear haaxceededts standardife.
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LV Switchgear Installed by Year
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Figure37 - Ageprofile of LV switchgear

5.15.4 Asset risk

The operational risk associated with the failuredLdswitchgear is dependent on the location and
use.Failure of switchgear supplying a large number of consumers can result in large disruption if
there is no backupvailablefrom another feeder.

Based on experienand incident reports from the industsye havedecidedthat J Type fuses
shallnot be operated live on our network unless a risk assessment indittaet is safe to do
o}

There are a number ofType fuse boxes mounteabove@ S NI y RIFa Ff 2y 3 hl YI NHzQa
We no longerallow ladderaacess to these and consequently any operation requires significant
time andeffort with aflow on effect on our network reliability.

We plan to replace allDype fuses, including over verangaes overa fiveyear periodfor
reasons obafe operationalléxibility andreliability rather thancondition.

5.15.5 Inspection and maintenance practices

LV svitchgear is inspectedvery five years and any resultant reactive maintenance scheduled.

In 2017/18 NWL commencedige-yearlyservice fuse bo¥SFB) inspectioprogram. This
involves checking for defects, recording asset condition and labelling assets.
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5.15.6 Renewal progra mme
Forecast expenditure for the planning period is:

1 Condition based replacements service fuses.

1 Replace 24Type switchgear distribution box@er yearuntil all high risk units are
removed

1 Condition based replacement of other distribution boxes.

5.15.7 Expenditure forecast

Table32 - Forecast gpenditure folow voltage svitchgear

Low Voltage
Switchgear Forecast

2019/20 | 2020/21 | 202122 | 2022/23 | 2023/24
($) 8) ($) ($) $)

Operational Expenditure

2024/25 | 2025/26 | 2026/27 | 2027/28 | 2028/29
(8) ($) ($) ($) ($)

Routine and

. 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000
Corrective

Replacement & 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000
Renewal

Capital Expenditure

Quality of Supply 0 0 0 0 0 0 0 0 0 0
Legislative and 230,000 230,000 240,000 240,000 1,000 10,000 0,000 1,000 0,000 1,000
Regulatory

Replacement & 0 0 o 0 0 o 0 0 o 0
Renewal

5.16 Other system fixed assets

5.16.1 Quantity and life expectancy of other system fixed assets

NWL owns and operates Enermet solid stadekVRipple Injection Plants at Hothe Oamaru
'y R ¢ g A IASihdodd Ener@et swlid statkl kVinjection unit is installed at the Kurow
Zone Substation and services the load connected to the Waitaki\@XBwn the ripple control
NEfl&a AyadlrtfSR G O2yadzySNRa LINBYAaSao

We operate amAbbey Systems Powerlink SCADA system. The SCADA system isddoratzif
our zone substationgia Abbey Systems RTalsd provides remote control, indicatiolmgging,

and alarmstatus informationfor key operating assets. In addition, the majority of reclosers and
sectionalisers are also connected to the SCADA syatehcan be remotely controlled.

The SCADA system uses UHF radio data communications providedlicgnsedadio network.
Radio epeaters are sited at Cape Wanbrow, Station Peak and Cloud Hill. They are shared by the

VHFadio telephonesystem NWL uses for operational voice communications between the
control roomand field operators.
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The life expectancy of this equipment is showithe Table33 below:

Table33- Lifeexpectancy of other fixed network assets

Asset Description Standard life expectancy
(years)

Ripple Catrol Transmitter 20

SCADA System 15

Radios 15

5.16.2 Management approach

These systems are managed with the active assistance of manufacturers and suppliers, as we do
not have the expertise in house to carry out thigherlevelmaintenance functions for this
equipment.

5.16.3 Age profiles

Theage profile in this category is shownRigure38

Other fixed assets age profile

Units installed
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H Ripple Plant Controller by year ~ m SCADA by year

Figure38- Ageprofile of other fixed network assets

5.16.4 Asset risk

Failure of our ripple control plants would have a fairly large impact on our network, as we would
lose the ability to reduce load in a némvasive manner during a constraint and could be left
unable toswitch hot water systems on or off (depending on the state at the time of failifre)

this occurred during constraints on the transmissi@iwork, it would lead to rolling blackouts as
we disconnected feeders to manage our load levels down.

Page |106



Asset Management Plan 2019-2029 A

Failure of tle SCADA and/or radio communications system would render the control room
inoperative, althougla reducedevel of network operation could continue in the field ngi
other means of communication, and direct operation at substations and field devices.

The major risks to the Ripple control plants are component failure or that an animal accesses the
coupling cells and causes damage.

The major risks to the radio network are the remote locations of our repeater Gitesing
extended outages due to snow theyveafailed in the past.

CKS YIFI22NJ NR&a|l G2 2dzNJ {/!5! adadadSYy Aa KIFINRgINB
is to some extent mitigated by haviagmaster and a backup computer.dddition,we are
developing an offsite backup site.

5.16.5 Inspection and maintenance practices

Maintenance of the SCADA and Communications Systems involves an annual radio equipment
site check and a support contract with the SCADA system provider.

Maintenance of the load control plant involvesveo-yearlysite dieck by the New Zealand agent
for the ripple plant.

5.16.6 Renewal programme
Forecast expenditure for the planning period is:

9 SCADA radio link upgrade (Yeaend 4).
1 Replace old cascade streetlight control system with ripple coagalecessary

5.16.7 Expenditure f orecast

Table34 - Forecasexpenditure for other fixed network assets

Other Assets | 2019/20 | 2020/21 | 202122 | 2022/23 | 2023/24
Forecast ($) ($) ($) ($) (%)

Operational Expenditure

2024/25 | 2025/26 | 2026/27 | 2027/28 | 2028/29
(8) ($) $) ($) ($)

Routine and
Corrective
Replacement &
Renewal

91000 41000 41000 41000 41000 41000 41000 41000 41000 41000

0 0 0 0 0 0 0 0 0 0

Capital Expenditure

Quality of Supply 255,000 53,000 187,000 55,000 85,000 55,000 55,000 25,000 25,000 25,000
Legislative and 0 0 o 0 0 o 0 0 o 0
Regulatory

Replacement &
Renewal

20,000 20,000 20,000 0 0 0 0 0 0 0
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5.17 Other assets

We own three 63%VA diesel generator setsne of whichis connected onto thell kVbusat

Otematata Substatioto providesupport generatio in the event ofin outage A second

ISYSNIG2NI Aa y2¢6 LISNXYIFySyife RSLI 2SR G2 GKS 2 A
Oamaru to ensure continuity of water supply durinfaaye-scalepower outage A third unit is

mounted onto a trailer wih astep-up transformer andlL1 kVvacuum switch which can be quickly

deployed onto our network in the event of a fault or a large planned outage.

¢tKSAaS dzyAida INB YIAyarAySR o6& 2dziaARS aSNIWAOS LN
instructions

The contollers on all three generators have been recently upgradealltiw us to operate our
generators irparallelwith rental sets, providing greater flexibility of use.
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5.18 Renewals and maintenanegpenditure summary

Forecasexpenditure for renewals and maintenance are summarised by asset category in the figure below:

Renewals and Maintenance grouped by asset category

7,000,000

6,000,000

5,000,000

4,000,000

3,000,000

2,000,000

1,000,000

7 2019/20 2020/21 2021/22 2022/23 2023/24 2024/25 2025/26 2026/27 2027/28 2028/29

M Poles M Distribution switchgear ™ Low voltage switchgear M Subtransmission network M Distribution network
M Low voltage network W Distribution transformers B Other assets B 7one substations

Figure39 ¢ Renewals and maintenance expenditure forecast by asset category
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