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LIABILITY DISCLAIMER

Wellington Electricity Lines Limited (WELL) has prepared this Asset Management Plan (AMP) for public
disclosure in accordance with the requirements of the Electricity Distribution Information Disclosure
Determination, October 2012 (Consolidated in 2015).

Information, outcomes and statements in this version of the AMP are based on information available to
WELL that was correct at the time of preparation. Some of this information may subsequently prove to be
incorrect and some of the assumptions and forecasts made may prove inaccurate. In addition, with the
passage of time, or with impacts from future events, circumstances may change and accordingly some of
the information, outcomes and statements may need to change.

Neither WELL nor any other person involved in the preparation of this AMP will be liable, whether in
contract, tort (including negligence), equity or otherwise, to compensate or indemnify any person for any
loss, injury, or damage arising directly or indirectly from any person relying on this AMP, to the extent
permitted by law.

Any person wishing to use any information contained in this AMP should seek and take expert advice in

relation to their own circumstances and rely on their own judgement and advice.
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Statement from the Chief Executive Officer

Wellington Electricity (WELL) welcomes the opportunity to submit an updated Asset Management Plan (AMP) for
the period 2019 to 2029. We confirm that this AMP has been prepared in accordance with the Commerce
Commission’s Electricity Distribution Information Disclosure Determination 2012 requirements.

Our operations over the last 12 months have continued to focus on delivering high levels of safety, reliability and
service to our customers, while maintaining excellent performance from our network assets.

Health and safety remains a positive driver for improved engagement with our field staff under an outsourced
arrangement. During the year we went to market to seek expressions of interest and proposals to renew our field
services agreement. We were pleasantly surprised by the competitive bids with negotiations confirming
Northpower as faults and maintenance service provider for the next five years. Sharing safety behaviours and
standards with sub-contractors has improved safety performance, in particular with Ultra-Fast Broadband (UFB)
and street lighting projects throughout the region. However safety is never a destination but a journey of
awareness and support for people undertaking their tasks. This is particularly relevant to maintaining wellness
through the courage of more engaged conversations.

WELL has continued to work with consumers to understand their requirements and either improve service levels
or look to rebalance the cost quality trade off. One critical measure is the two regulated quality targets which are
both forecasted to be met in 2018/19. This is a pleasing result of the teamwork involved to avoid an outcome of
the last two years of exceeding these quality limits.

Good progress has been made delivering the first year of the three year earthquake readiness programme
approved by the Commerce Commission in March 2018. Thirty of the 91 buildings have now been strengthened
and most of the emergency underground spare equipment has been procured and stored throughout the region.
Stakeholder events are being held to keep our community up to date with the changes.

We continue to invest in the network assets where they require replacement or maintenance to meet the required
asset performance standards. Our maintenance management approach is prioritised based on asset health and
asset criticality. Our key focus is to ensure an efficient spend to deliver a safe and reliable distribution system for
consumers. We continue to look for ways to leverage further effectiveness gains from our systems.

The 2019 AMP includes an update on emerging technology and how this is expected to impact the network as
consumers adopt new products. One of the aims of the 2019 AMP is to socialise the requirement for the
development and implementation of initial new technology investment, such as improving low voltage visibility,
through the next five years. This may be used to defer future capacity investment which will be identified in
subsequent Asset Management Plans.

Without standards and coordination there is a risk that uncontrolled usage of new technologies will cause an
introduction of two way power flows and large changes to traditional demand profiles. This will need to be well
managed to maintain supply quality for all consumers. The traditional network response would be to invest in
more asset capacity, however new business models are beginning to emerge. A platform approach, with the
appropriate tools, would allow visibility of customer technology which could be coordinated to support maintaining
the network standards. Retailers would also have opportunities to provide services from their customers to
networks. This would maintain the standard of the network system under two way power flows by balancing
storage, generation and consumption. Turning the low voltage network into an active grid will require signals and
real time communication and monitoring to ensure that new technology can be used to support the network at a
lower cost than building a bigger network. Retailers and networks will need tools which consumers can use to
propose and accept services so that new technology investments can be commercialised in support of the
network.

Unlocking the benefits of new technology at the low voltage level for customers, retailers and network operators is
an important step change in collaboration and co-operation for our sector.

There may still be a need for large network reinforcement as the signalled shift away from fossil fuels will see
consumers turn to the use of electricity from other industrial sources such as gas. Councils are beginning to
consider the alternatives and engage with WELL to look ahead for solutions. We have not factored this
reinforcement investment into the 2019 plan as forecasts for reduced gas availability are beyond the 10 year
planning horizon. It is however, part of our planning discussions going forward. We see there is immediacy for
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consumer purchases in Distributed Energy Resources (DER) hence investment is being targeted at developing
better coordination with customers and retailers at the boundaries between the low voltage network and
customers supply. The additional investment required is so the network remains capable to deliver on these new
demands.

While the regional economy remains stable, low interest rates continue to encourage developers to subdivide land
for residential housing as house prices remain strong. Commercially there is a range of projects from new builds,
to reinforcement, through to deconstruction resulting from the outturn of the 2016 earthquake event, resulting in a
very diverse market.

In response to the Electricity Authority’s request for greater cost reflectivity in network tariffs, WELL is looking to
build on our existing Electric Vehicle (EV) time of use tariff and roll this out to other consumers as an alternative to
building new network capacity for a higher peak demand. The sustainability of charging EV’s outside of peak
demand periods was a key finding of our EV trial report last year. We expect we will need closer coordination with
the motor vehicle industry and new owners so we can meet their expectations on battery charging as well as seek
their assistance for flexibility around resolving network peak demand congestion.

The implementation of efficient prices relies on real time interval meter information, consumers to notify
distributors of new technology available to the network and an agreed set of standards for how services are
traded through consumers, retailers and aggregators to affirm network pricing signals.

WELL is comfortable that expenditure allowances for the forecast period will meet the investment needed for base
network requirements. The additional allowances identified are needed to allow new technology to be integrated
to enable services from consumers and retailers and to defer capacity investment. Being able to flexibly introduce
a service based model incorporating the support of customer DER will ensure we are in the best position to
deliver reliable services to customers at a quality which meets everyone’s expectations. However, we are at a
cross roads where we need to provision the additional allowance if we want to progress.

WELL continues to proactively engage with WorkSafe, the Commerce Commission and the Electricity Authority
on improvements in safety performance, the price-quality path and market regulations so customers can continue
to receive the long term benefits from sustainable investments made in electricity infrastructure. We continue to
provide a safe delivery system that has services and quality levels at price points welcomed by customers.

At the time of writing our 2019 AMP, the Electricity Price Review has continued its consultation process to ask
timely questions with regard to consumer affordability and fairness. While social agencies continue to support the
most at need cases, it is timely to reflect how we can contribute to fair electricity delivery and affordability. We
have teamed up with ERANZ to engage in their project to understand how energy is being consumed in 50 cases
where energy poverty could be occurring. This will help us to understand, support and advise what can be
implemented to make electricity more affordable to those in critical need. We look forward to providing update on
this and similar initiatives in our next AMP.

Being a member of CK Infrastructure Holdings Ltd. allows WELL to access skills and knowledge from our other
electricity distribution businesses around the world and have direct access to international best practice in asset
management.

In conjunction with our service companies and in alignment with its business strategy, WELL will continue to focus
on the development of asset management strategies in parallel with the short to long term planning for the

network.

We welcome any comments or suggestions regarding this AMP.

Greg Skelton

Chief Executive Officer
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1 Executive Summary

The purpose of this Asset Management Plan (AMP) is to communicate Wellington Electricity’s (WELL'’s)
approach for the safe, reliable, effective and responsible long-term management of the company’s network
assets. The AMP explains how electricity supply will be delivered at a quality and price expected by
electricity consumers connected to the network.

1.1 Term covered by the AMP

This AMP covers the 10-year period commencing 1 April 2019 through to 31 March 2029. It was approved
by WELL’s Board of Directors on 28 March 2019.

1.2 Changes from the 2018 AMP

The main changes in this AMP are:

e An update on new technology and how WELL is preparing to manage two way power flows on the
network; and

e An update on the works related to the Streamlined Customised Price Path (SCPP) application
approved on 31 March 2018.

For further progress on items since the 2018 AMP, an update is provided in Appendix B.

1.3 The Changing Environment

The environment in which WELL operates is changing. The changes include the increased opportunities
available from emerging technologies onto the network as consumer needs and technology costs change,
the continued resiliency efforts in the Wellington Region to prepare for a major earthquake, WELL’'s new
agreements with its major service partners, the new default price path (DPP) and the effects of the Health
and Safety at Work Act 2015 on Business-As-Usual (BAU) activities. These near term changes will impact
on WELL'’s operations going forward and require ongoing revision of investment plans and business models
to enable wider benefits. This AMP highlights some of the major foreseeable changes that are on the
horizon and illustrates how WELL plans to position itself to manage these changes. Additionally, a change
in government policy on gas exploration from 2050 will see electrification of industrial heat for gas users
which will need to be factored into future forecasts but due to the uncertainty are not yet considered here.

1.3.1 The Emerging Technology Market

This AMP is consistent with views of the Business New Zealand Energy Council who have highlighted three
major themes for change in the energy industry being:

1. Digitalisation;

2. Decarbonisation; and

3. Decentralisation.

These changes will have an effect on WELL as new technologies start to gain in their adoption rate with
consumers. Although the potential benefit of new technology is great, there is a risk that uncontrolled usage
of these technologies will cause large changes to traditional demand profiles including two way power flows.
This may lead to large network reinforcement requirements to ensure that the network is capable to deliver

on these demands.




Wellington Electricity Asset Management Plan 2019 wellin_g_ton
electricity~

An alternative approach, supported by WELL, is to develop a Distributed System Operator (DSO) platform
which will provide signals to monitor and manage energy use, avoiding investment in building a larger
traditional network. The platform allows services to be traded by retailers and aggregators within the
constraints of the network to alleviate congestion or maximise capacity availability from Distributed Energy
Resources (DER) rather than via traditional larger asset investments.

As well as working with industry and regulators to ensure these changes are implemented in the short term,
WELL continues to learn from others and trial new technologies to prepare for the changes ahead. This
approach is driven from scenario analysis and presents a prudent and flexible approach to manage
uncertainty, while avoiding over build in the short term. This AMP includes a range of trials which will test
the viability and effectiveness of using distributed energy resources to manage congestion on the network.
Section 9, Emerging Technology, provides details of the stages. The results of which will be used to
develop a business case for the full deployment of the distributed energy monitoring and management
solution. The business case will be used to inform future iterations of the AMP.

This includes running a collaboration trial within industry participants in 2019 which will help define services
that can be valued and traded in order to defer network investment in favour of an efficient DER services
model. This is not completely new as hot water load shifting through ripple control has been in place for
many years and allows for less network investment and therefore lower costs to consumers. It is taking this
approach and applying a digital decentralised model which will allow customers to play an active part in
generation, demand and storage.

The investment in newer technologies and management tools could result in large scale benefits to
consumers, prosumers and stakeholders. This investment does however come at a cost which WELL is
currently not part of WELL’s DPP allowance. It is WELL'’s opinion that these requested allowances should
be incentivised under the Commerce Act 1986, or through application mechanisms under Part 4 Clause
54Q".

Initial industry changes to enable the introduction of disruptive technology include:

a) New technology standards: Introduce new standards for new technology, allowing better and lower
cost integration;

b) Mandatory notification: Require customers who want to install new technology to apply to their lines
company. This will ensure that the installation of the new technology complies with the standards of the
network for two way power flows;

c) Congestion standards: Introduce standards on how congestion is defined and require network
congestion to be disclosed;

d) Low voltage monitoring: Improve the monitoring of the network particularly LV with DERs where
current monitoring is inadequate and where changes are most likely to be felt;

e) Management of distributed resources: Investigate and trial a platform that enables the management
of distributed energy resources;

f) Support with efficient prices: Introduce efficient prices that reflect the benefits and encourage the use
of disruptive technology;

! Clause 54Q states: “The Commission must promote incentives, and must avoid imposing disincentives, for suppliers of
electricity lines services to invest in energy efficiency and demand side management, and to reduce energy losses, when
applying this Part in relation to electricity lines services.”
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g) Smart meter data: Require LV data to be made available to the supply chain. This will provide EDBs
visibility of the LV network, allowing them to manage demand effectively and to calculate efficient prices
for services using disruptive technology; and

h) Available funding: Ensure that funding is available to develop and implement the new technology.

1.3.1.1 The Risk on Future Asset Recoveries

Although the risks posed by new technologies may lead to underutilisation of assets for some Electricity
Distribution Businesses (EDB’s) requiring them to seek accelerated capital recoveries, WELL is of the
opinion that this will generally not be the case in the Wellington region. There may be only small portions of
the network where underutilisation may be a risk to capital recoveries over the lifetime of assets, rather than
for the majority of the network. The substitution of gas with electricity for home and commercial heat is
expected to require further network development on a 10-20 year horizon as this government-led
decarbonisation strategy begins to bed down. WELL’s approach to move towards development of DSO
tools, helping provide consumers with a DER platform to manage emerging technologies, will mean that the
risk to potential underutilisation of assets will be managed and controlled. By providing consumers with
options which could enable dual transfer of energy via a decentralised energy exchange, WELL aims to
encourage consumers not to move off-grid.

This is considered a more prudent solution for consumers in the Wellington region rather than applying for
accelerated depreciation recoveries as it allows WELL to be an enabler of new technologies for the benefit
of consumers that seek to employ them, with retailers and aggregators providing services to assist in
maintaining an efficient network system.

1.3.2 The Focus on Resiliency Efforts

As a lifeline utility in accordance with the Civil Defence and Emergency Management Act 2002 (CDEM Act),
WELL must ensure that it is able to function to the fullest possible extent, even though this may be at a
reduced capacity, during and after an emergency. This can include one off events such as storms,
earthquakes, and equipment failures. A concern for WELL is that currently the existing avenue of funding
via the DPP allowances does not fully cater for resilience funding. This was shown by WELL’'s SCPP
application being supported through a Government Policy Statement to allow Part 4 to address earthquake
readiness following the 2016 Kaikoura earthquake. Aside from the resilience improvements associated with
WELL’s SCPP application?, an additional positive outcome for Wellington consumers was that, due to a
reduction in the Transpower pass through balance, prices remained flat. The total approved SCPP
allowance is $31.24 million over the three year period from April 2018 to March 2021. The delivery of the
SCPP has been broken up into five work streams and, as explained in Section 11, is on track for completion
by 2021. The progress of each work stream is detailed in Figure 1-1 below.

Seismic Radio & Phones Mobile Substations  Data Centres Spares
\— _— \ | T
Start Complete gtart 7 Complete Start Complete start Complete Start Complete

Figure 1-1 SCPP Progress by Work Stream

2 Full details of all documents related to the WELL SCPP application can be found on the WELL website at:
https://welectricity.co.nz/disclosures/customised-price-path/



https://welectricity.co.nz/disclosures/customised-price-path/

Wellington Electricity Asset Management Plan 2019 wellin_g_ton
electricity~

Continuing in parallel to the SCPP application, WELL has investigated future resilience initiatives with the
Wellington Lifelines Group to improve the networks ability to withstand High Impact Low Probability (HILP)
events. This includes:

e The evaluation of solutions with Transpower on the options to manage the single point of supply risk of
the Transpower Central Park grid exit point in Brooklyn; and

e Whether replacement of high risk 33kV fluid filled cables should be brought forward to speed up
restoration following an earthquake.

The expenditure for both items is not included into the forecasts in this AMP as these would need extensive

consultation with consumers in the Wellington region prior to implementation because prices will likely

increase if these plans were to go ahead.

1.3.3 A New Field Services Agreement

Since 2011, Northpower Ltd has been WELL'’s primary field service provider responsible for fault response
and maintenance. The Field Services Agreement (FSA) with Northpower was renewed in January 2019
following an open-market process run in 2018. In addition, WELL has re-negotiated a new agreement for
vegetation management services with Treescape after an open market tendering process.

The new contracts for field services and vegetation management promise to deliver improved services that
will be beneficial to consumers and stakeholders.

1.3.4 The Next Price Path

WELL moved from being regulated on a Default Price Path (DPP) to a Customised Price Path (CPP) in
March 2018 when the Commerce Commission (the Commission) approved WELL’s earthquake readiness
expenditure proposal.

The new DPP price path starts on 1 April 2020 and it is expected that WELL will move onto this when the
CPP expires on 1 April 2021. WELL regularly reviews which regulatory model is most appropriate,
balancing the low cost simplicity of a DPP against the ability of funding large capital programmes under the
CPP. WELL is working with the commission and industry to reset prices and quality for the new DPP.

1.3.5 The Electricity Price Review

The New Zealand government published an Electricity Price Review (EPR) in 2018 for discussion and
commentary. The report highlights that since 1990 residential prices in the sector have risen 79%, while
commercial prices have fallen by 24%. This was mainly a result of a change in how costs were allocated
between residential and commercial customers. Since 1990, a larger proportion of the total shared cost has
been allocated to residential customers. Overall, there has been a small increase in distribution prices. The
report also highlights that energy is becoming less affordable for lower income families - many households
cannot afford the cost of electricity for essential services like heating. In terms of the distribution
environment, the report identifies the following factors that may hold back efficiencies:

e Outdated distribution pricing structures;

¢ Questionable effectiveness of incentives to reduce costs & improve performance;
e The small size of some distributors;

e Access to meter data;

e Quality of governance;

e Ageing assets; and

Page | 11
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e Short planning horizons.

As discussed in Section 5, one of the outcomes from the EPR has been an industry-wide focus on energy
hardship as one of their key recommendations. To this effect WELL is partnering with Electricity Retailers’
Association of New Zealand (ERANZ) to implement a pilot programme, currently titled ‘EnergyMate’. The
Wellington portion of the EnergyMate programme will target customers in the suburb of Porirua with a
personalised visit aimed at developing a plan for managing their energy use; improving the energy
efficiency of their homes and connecting them with agencies who can provide financial support. This
programme will help WELL to develop communication tools which can be used by low income customers to
increase their understanding of how they can more easily afford energy use. Families will have a much
better understanding of how to spend their electricity dollar wisely. The aim is to ensure that families can
afford to maintain warm and healthy homes. The pilot programme will be reviewed upon completion before
any further rollout.

WELL continues to take action to address concerns raised in the EPR. The AMP outlines the following
items which will improve electricity distribution services for residential consumers:

e WELL’s pricing roadmap;

e WELL’s initiatives with ERANZ to learn and advise on energy efficiency as part of the EnergyMate
initiative;

e Development of a Smart Power Portal to provide consumers with better information;

e WELL’s initiatives to improve network performance and the associated cost of these initiatives;

e WELL’s emerging technology roadmap and the usage of behind the meter data;

e WELL’s thought leadership in changing business models to socialise customer DER to support
deferment of network investment, lowering long term costs to consumers;

e WELL’s governance structures; and

e WELL’s assets management framework and resultant investment plans.

1.3.6 The Health and Safety at Work Act 2015 (HSW Act)

The HSW Act introduced significant reform in workplace health and safety behaviour. This reinforced the
ongoing requirement for due diligence and governance from Board level down and across all parties
involved in the supply chain. Under the HSW Act, there are clearer obligations for the Principal (e.g. WELL)
to ensure that those contracted to do its work (e.g. Northpower, Treescape etc.), and their subcontractors
are free from harm, and that risk is considered and controls adopted so that health and safety is well
managed in the workplace. WELL supports the ongoing commitment to continual improvement and working
closely with contractors to improve processes, systems and operating standards through consultation,
coordination and cooperation within the supply chain.

In addition, the HSW Act has caused many EDB’s, including WELL, to review their live versus de-energised
work policies and procedures. This has resulted in a material impact to planned outages due to the increase
in de-energised planned interruptions compared to the reference period. WELL response in 2018 is to
maintain reliability levels by deploying portable generations. These effects and WELL’s use of generators
are further discussed in Section 6.

1.4 Trend in Energy Consumption

Since 2011, annual energy consumption in the Wellington region has fallen by an average rate of 1% per

annum but with a slight upturn in 2018/19. Actual consumption on the network will be driven by seasonal
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temperature variations and the associated consumer responses, an uptake of emerging technologies, and
the timing of large-scale one-off consumer-led developments. WELL has a winter peaking network, and a
colder than usual winter or a higher uptake of EVs would both drive an increase in energy demand and
consumption. Changes in consumption patterns can also depend on clear pricing signals to enable
consumers to make informed decisions. Both The Electricity Authority and the EPR highlighted the
importance of clear pricing signals to manage congestion and to allow consumer to make informed energy
choices when they consider emerging technology.

1.5 Service Levels

WELL continues to deliver services to consumers and other stakeholders within the region at one of the
highest availability levels in the country. In accordance with WELL'’s mission and stakeholder feedback, four
areas of service level measures have been established for the period covered by the AMP. These are:

e Safety Performance;

e Customer Experience;

¢ Reliability Performance; and
e Asset Efficiency.

1.5.1 Safety Performance

WELL continues to build on its strong foundation, set by past health and safety performance. Continual
improvement in managing health and safety is at the core of WELL'’s values and involves ongoing review of
health and safety practices, systems, controls (and their effectiveness) and documentation.

WELL welcomed the change in Work Safe New Zealand legislation (HSW Act 2015) to continue to improve
workplace safety and focus on effective identification and management of risks to protect the welfare of
workers engaged in delivering services, as well as the safety of the public. Within this context of continuous
improvement, four primary measures are operating:

¢ Incident and near miss reporting;

e Corrective actions from site visits;

e Lost Time Injury Frequency Rate (LTIFR); and

e Total Notifiable Event Frequency Rate (TNEFR).

Planning Period Targets and Initiatives

WELL's targets for the 10-year planning period are to:

e Report on at least 300 near misses per annum;

¢ Maintain contractor engagement through site visit assessments at 600 per annum, while continually
reducing resulting actions;

e Achieve a zero LTIFR over the whole period; and

e Achieve a zero TNEFR over the whole period.

During 2019 focus will be placed on the following areas to further improve performance:

¢ Reinforcement of WELL'’s new safety brand “safer together”;
¢ Increased emphasis on the wellbeing (physical and mental) of staff and field workers via focussed
programmes and engagements;

e Maintain the timeliness of close-out of assessments;
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¢ Review application of the risk management framework and expand the risk assessment process with
clear focus on critical risk and control management and principal/contractor communications;

e Maintain site visits to further engage and consult workers on safety culture and supportive behaviours;

e Continue to expand consultation, coordination and cooperation where work involves overlapping
Person Conducting a Business or Undertaking (PCBU) duties; and

e Increase strategic risk collaboration with contracted field service providers in development of practical
and effective risk controls.

1.5.2 Customer Experience

It is important that WELL balances services that customers require with what value they place on these now
and into the future. WELL has used the insights received from customer engagement to test the service
levels provided and to inform investment plans for the planning period.

In addition to good reliability and appropriate prices, customers increasingly expect accurate and timely
information on their service and its status. Most customers accept occasional power cuts and the ability to
keep them informed as to when supply will be restored is also important. Ensuring good customer service
and reliable, effective information flow is therefore a priority. To continue providing effective information to
customers, WELL sets and tracks performance targets for the customer contact centre.

1521 Customer Engagement

WELL engages with customers via the various initiatives it undertakes, such as the electric vehicle (EV)
charging trial undertaken in 2018. There is also collaborative work being undertaken in a similar technology
space with a retailer trialling the use of domestic photovoltaics (PVs) and batteries within the region.

Larger consumers were consulted as part of the SCPP for earthquake readiness expenditure with support
being given by members of all four City Councils, the Greater Wellington Regional Council, the Wellington
Lifelines Group, Major Electricity Users’ Group (MEUG) and the Wellington Chamber of Commerce
amongst others.

To understand the impact of outages on connected customers, WELL surveys the communities who have
recently had an outage to understand whether the price-quality trade-off of the service they receive is
appropriately balanced. The results for two key questions from the survey undertaken in 2018 are shown in
Figure 1-2.

80% 70% 80%

60%

60%

40% 40%

20%

20%

0%
Yes Maybe No Yes Maybe No

0%

B Monthly Outage Sample B Random Sample B Monthly Outage Sample B Random Sample

Q1. Would you be prepared to pay a bit more for your power if | Q3. Would you be prepared to have slightly more power cuts if

it meant fewer power cuts? it meant your electricity bill was a bit lower?

Figure 1-2 Sample of 2018 Customer Survey Results
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These results suggest that customers are broadly satisfied with their current level of reliability and the price
for delivering that service.

WELL continues to operate a web-based outage application “Outage Check” to provide information on the
location and forecast restoration times for unplanned outages. The application has resulted in positive
feedback from customers and a reduction in calls to the contact centre. WELL is looking at establishing new
services on the existing website to make the process of applying for a new connection easier to understand

by:

e Providing improved background information on types of connection option and the various times,
complexity and cost impacts of each option to customers; and

e Adding self-service tools to allow customers to start the order and/or enquiry process. This will help
streamline the front end of this process and will guide customers through the process.

The updated website information and first phase of self-service tools is expected to be delivered in 2019.
These improved connections and self-service tools being developed for the website may be partnered by a
project to establish service level expectations for quote requests, dependent on the complexity of work

types.

WELL has two customer related performance measures. These are:

e Power restoration service level targets; and
e Contact Centre performance.

1522 Power Restoration Service Level Targets

WELL'’s published ‘Electricity Network Pricing Schedule’ provides standard service levels for the restoration
of power to two different categories of consumers: Urban and Rural. These service levels reflect previous
feedback from WELL consumers and are agreed between WELL and all retailers. The targets for power
restoration service levels remain consistent over the planning period 2019-2029 and are shown in Table 1-
1.

Maximum time to restore power 3 hours 6 hours

Table 1-1 Standard Power Restoration Service Level Targets 2019-2029

15.2.3 Contact Centre Performance

WELL has developed a set of key performance indicators (KPIs) that provide service level benchmarks for
the Contact Centre (Telnet). The eight reported service level performance measures for the Contact Centre
are summarised in Table 1-2.

Service Element Measure Target 2019 to 2029
Al Overall service Average service Ie_vel across all >80%
level categories
Average wait time across all
A2 Call response categories <20 seconds
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A3 Missed calls Total mlssed/abandongd calls <4%
across all categories
. Energy retailers notified and the
B1 In|t|a_| .Out_age WELL website updated within the <5 minutes
Notification -
time threshold
B2 Ongoing Outage Regular outage status updates every 30 minutes
Updates provided
Estimated Time of | Accurate ETR provided within the
B3 Restoration (ETR) | time threshold from initial outage <1.5 hours
Accuracy notification
Onaoina ETR Regular status updates to
B4 8 dagtes prolonged outages provided within within 2 hours
P the time threshold
Energy retailers notified and the
Restoration WELL website updated within the .
Ee Notification time threshold from the time of <5 minutes
restoration

Table 1-2 Contact Centre Service Level Targets 2019-2029

1.5.3 Reliability Performance

Wellington’s electricity network, although strong due to its underground cabling, can be vulnerable to
damage from external events. While large disruptions can occur and some interruption is expected,
customers also reasonably expect to have supply returned without undue delay as their welfare and the
region’s economy will quickly suffer if the power stays off. For this reason, WELL is committed to providing
customers with a reliable and secure electricity supply. WELL has consistently demonstrated this
commitment by undertaking reliability improvement initiatives to further progress the performance of the
network, some of which are highlighted below:

e The worst performing feeder improvement programme such as work undertaken to improve the quality
of supply experienced for customers in the Whiteman’s Valley supplied by the Maidstone 10 11 kV
feeder ;

e Analysis of incidents and outages to identify continual improvement opportunities. In 2018 this included,
for example, a greater use of portable generators to reduce the impact to consumers of planned
outages; and

e Work undertaken based on 2017/18 reliability performance to improve practices in vegetation
management as well as greater engagement with tree owners which has resulted in markedly improved
vegetation management performance.

WELL'’s network performance is among the best levels of electricity supply in the country. The regulatory
regime that applies to WELL sets reliability caps and collars for each year from 2015/16 to 2019/20. The
caps and collars are set using historical data at one standard deviation above and below the mean (target).
The caps and collars are the maximum and minimum reliability outcomes for which a reward or penalty of
$101,268° per SAIDI minute and $6,718,135 per SAIFI unit apply if the company’s performance is better

® The rewards and penalties relate to WELL only and are calculated on an EDB by EDB basis.
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than or below the target respectively. In addition, the Commission has retained a compliance test for
reliability which is based on meeting the limit in the current year or both of the immediately preceding two
years. The target and limit for WELL up to 2021 are presented in Table 1-3.

Regulatory Period 2016-2020 Annual SAIDI Annual SAIFI
Target 35.44 0.547
Limit 40.63 0.625

Table 1-3 WELL Annual Regulatory Reliability Targets and Limits

The SAIDI and SAIFI targets against the historical performance are shown in Figures 1-3 and 1-4. The
2018/19 year includes a forecast to account for the March 2019 month shown in dark blue.

80

70

60

50

SAIDI Limit

40 |+ 2015-20 SAIDI Limit

30 l

20

10

Outage minutes per year for each customer

SAIDI Reported - SAIDI Forecast March 2019 SAIDI Target

Figure 1-3 WELL SAIDI Performance
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Figure 1-4 WELL SAIFI Performance.

The primary drivers for network performance in the 2018/19 regulatory year have been a continued

increase in the number of faults due to third party vehicle contacts and an increase in the amount of de-

energised work being undertaken. The performance of the overhead network year to date has been better

than average, in part reflecting the benefit of the actions implemented following the Strata review of 2015/16

as well as other continual improvement initiatives.

Analysis of the main causes of the network performance and WELL's initiatives to respond in future years is

provided in Section 6.

1.5.4 Asset Efficiency

The asset efficiency levels of WELL relate to the effectiveness of its fixed distribution assets”.

Table 1-4 illustrates the levels of asset efficiency.

Load Distribution transformer Demand = Volume Connection Energy
factor capacity utilisation density density  point density density
% % kW/km MWh/km ICP/km kWh/ICP
Industry
average 59.0 30.15 5.6 40.3 185.5 12.3 15,956
WELL 475 39.51 47 | 1228 486.2 35.3 13,761
Levels

Table 1-4 WELL Asset Efficiency Levels to 2029

* Values taken from the Pricewaterhouse Coopers (PwC) Electricity Line Business 2018 Information Disclosure Compendium.
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1.6 Network Expenditure

WELL'’s investment profile for the period through to 2021 is consistent with the expenditure allowances
inclusive of the SCPP. Beyond 2021 there is a shift expected in terms of expenditure allowances in order for
WELL to maintain an appropriate level of service while addressing the emergence of new technologies such
as Electric Vehicle and Distributed Generation (as indicated in Section 9). This is dependent on current
assumptions including expected peak demand profiles. A short overview of the demand forecast is provided
below followed by the expenditure forecasts.

1.6.1 Demand Forecast

The consumption of energy supplied through the network has declined at an average rate of 1% per annum
from 2011 to 2018 with a slight upturn in 2019. The decline was attributed to energy efficiency
improvements. Whilst energy consumption is on the decline, maximum demand is on the increase. This is
important to note, as it is demand that drives network investment and energy drives technology investment.
The number of residential building consents issued in the Wellington region is still high, driven by the growth
in apartments within the Wellington CBD and subdivision growth along the northern belt. Figure 1-5 shows
the number of building consents issued for new houses and apartments over the last seven years, however
this is expected to stabilise over time.

Building Consents issued in the Wellington Region
3000

2000

1500

500

2011 2012 2013 2014 2015 2016 2017 2018

Building Consents issued in the Wellington Region Number of Building consents

Figure 1- 5 Number of Building Consents Issued in the Wellington Region

Growth in peak demand drives system constraints and the need for additional investment, either in the
network or an alternative means of providing or managing the capacity.

Despite the overall decline in energy use, the sustained peak demand is forecast to grow in some localised
areas of the network, driven by new commercial and residential developments. This reflects a decoupling
between the overall volume of energy consumed and the peak demand. There is also a strong correlation
between peak demand and climatic conditions. Generally, demand peaks within the Wellington region are

driven by winter temperatures on the coldest days.
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While the overall WELL load is traditionally winter peaking, recent trends have shown that a few of the zone
substations within the Wellington city are now summer peaking.

Figure 1-6 illustrates the forecast peak demand (system maximum demand) for the last five years and the
forecast for the next 10 years.
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Figure 1- 6 Network Historic and Forecast Demand

With the change in pricing methodology to adopt cost-reflective pricing where price periods signal more
clearly peak demand reduction, new technology investments are more likely to augment the network ahead
of the traditional investments.

The evolution of technology supported by different pricing plans and business models will incentivise
consumer behaviour and technology choices which will help support decisions for efficient network
investment. Therefore the investment profile in future years will continue to change as forecasts are
updated.

1.6.2 Network Capital Expenditure

WELL separates the network capital expenditure forecast into five categories:

1. Asset Renewal - includes specific replacement projects identified in the fleet summaries and routine
replacements that arise from condition assessment programmes. This is the largest component of the
forecast and is driven largely by the replacement of a high quantity of assets such as poles, switchgear
and 11 kV/400 kV substations.
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2. Regulatory, Safety and Environment - includes expenditure that is not directly the result of asset health
drivers, including supply projects targeting the worst performing feeders and the seismic building
reinforcement programme as well as other SCPP readiness works (including the data centres®).

3. System Growth - driven by system development needs and is dependent on the timing and location of
peak demand growth and other areas of growth on the network.®

4. Relocation Capital — expenditure required to relocate assets primarily due to roading projects and
where the cost is normally shared with NZTA.

5. Customer Connection — includes the costs to deliver customer requested capital projects, such as new
subdivisions, customer substations or connections.

The network capital expenditure forecast is shown in Figure 1-77.
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Figure 1- 7 Network Capital Expenditure Forecast

The variability of the forecast capital expenditure is driven mainly by the SCPP, System Growth projects
required to accommodate localised peak demand growth, and variability in the larger 33 kV cable and
power transformer replacement projects in the Asset Renewal category. Forecast expenditure on running
trials to develop emerging technologies is included in the System Growth category which is discussed in
Section 9.

® For purposes of clarity, the non-network SCPP expenditure for the data centres have been included into the Regulatory, Safety
and Environment category in this chart, but this has been separated out in the rest of the document and the Capex schedules.

" The remaining SCPP expenditure has been included into the Reliability, Safety and Environment Category above and in the
Capex schedules.

® There has been an addition of extra funding associated with new technologies that has been incorporated into the System
Growth category. This is currently not funded and has been added on as an addition over and above existing allowances.




Wellington Electricity Asset Management Plan 2019 wellin»g_ton
electricity~

1.6.3 Network Operational Expenditure
WELL separates network operational expenditure forecast into four categories:

1. Service Interruptions and Emergencies — includes work that is undertaken in response to faults or third
party incidents, and includes equipment repairs following failure or damage.

2. Vegetation Management — covers planned and reactive vegetation work.
3. Routine and corrective maintenance and inspection. This comprises:

o Preventative Maintenance works — includes routine inspections and maintenance, condition
assessment and servicing work undertaken on the network. The results of planned inspections
and maintenance drive corrective maintenance or renewal activities;

o Corrective Maintenance works - includes work undertaken in response to defects raised from
the planned inspection and maintenance activities; and

o Value Added - covers customer services such as cable mark outs, stand over provisions for
third party contractors, and provision of asset plans for the ‘B4U Dig’ programme, to prevent
third party damage to underground assets.

4. Asset Replacement and Renewal - includes repairs and replacements that do not meet the
requirements for capitalisation.

The network operational expenditure forecast is shown in Figure 1-8.
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Figure 1- 8 Network Operational Expenditure Forecast

1.7 Capability to Deliver

WELL has the organisational and external service provider structures in place required to implement this
AMP. Where new business requirements exist beyond current practice, these will be assessed against the
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present business capability and, where necessary, further resources will be considered (whether financial,
technical, or contractor resource) to achieve any new business requirements.

As WELL is part of CK Infrastructure Holdings Ltd. it has access to relevant skills and experience from
across the world. This provides WELL with direct access to international best practice systems and visibility
of new technology trials.

WELL’s Board of Directors and senior management team have reviewed this AMP against the business
strategy to ensure alignment with business capability and priorities as well forecasted new technology
developments.

Page | 23
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2 Introduction

This Asset Management Plan (AMP) has been prepared in accordance with the Commerce Commission’s
(the Commission) Information Disclosure (ID) Determination, October 2012 (consolidated in April 2018). It
describes WELL'’s long-term investment plans for the planning period from 1 April 2019 to 31 March 2029.

The document was approved for disclosure by the WELL Board of Directors on 28 March 2019.

2.1 Purpose of the AMP

The purpose of this AMP is to:

e Be the primary document for communicating WELL’s asset management practices and planning
processes to stakeholders;

o Describe how stakeholder interests are considered and integrated into business planning processes to
achieve an optimum balance between the levels of service, price / quality positions, and cost effective
investment; and

e lllustrate the interaction between this AMP, WELL's mission “to own and operate a sustainably
profitable electricity distribution business which provides a safe, reliable, cost effective and high quality
delivery system to our customers”, and its asset management objective ‘to optimise the whole-of-life
costs and the performance of the distribution assets to deliver a safe, cost effective, high quality
service”.

The asset management practices and this AMP inform WELL'’s business planning processes including its
annual Business Plan and Budget.

2.2 Structure of this Document

This AMP has been structured to allow stakeholders and other interested parties to understand WELL'’s
business and the operational environment. The body of the AMP is structured into the following three
categories:

e Overview and Approach which provides an overview of WELL and the approach taken to asset
management;

e Targets and Levels of Service which provides an overview of the various safety, customer and
reliability targets that WELL is measured against and the achieved performance against those service
levels; and

e 10 Year Investment Plan which describes WELL'’s assets, associated strategies and investment profile
over the planning period to meet the defined service levels.

Figure 2-1 illustrates the structure of this AMP.
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Overview and Approach

Section 3
Overview of Wellington Electricity

Section 4
Asset Management, Safety & Risk Frameworks

Targets and Levels of Service

Section 5 Section 6
Service Levels Reliability

10 Year Investment Plan

Section 7 Section 8 Section 9
Asset Lifecycle Network Emerging
Management Development Technologies

Section 10 Section 11
Support Systems Resilience and HILP Events

Figure 2-1 Structure of the 2019 AMP

2.3 Formats used in this AMP

The following formats are adopted in this AMP:

e Calendar years are referenced as the year e.g. 2019. WELL’s planning and financial years are aligned
with the calendar year;

o Regulatory years are from 1 April to 31 March and are referenced as 20xx/xx e.g. 2019/20;
o All asset data expressed in figures, tables, and graphs is at 31 October 2018 unless otherwise stated;
e |CP numbers are as at February 2019; and

e All asset quantities or lengths are quoted at the operating voltage rather than at the design voltage. For
example, WELL has 17km of 33 kV cable operating at 11 kV. The length of these cables is incorporated
into the statistics for the 11 kV cable lengths and not the 33 kV cables.
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2.4 Investment Projections

The investments described in this AMP underpin WELL’s business plan. The expenditure and projects are
continually reviewed as new information is incorporated and asset management practices are further
refined and optimised. The development of asset management strategies is driven by:

e The need to provide a safe environment that is free from harm for staff, contractors and the public;
e The need to understand customers ongoing requirements to maintain a reliable supply;

e The current understanding of the condition of the network assets and risk management;

e Assessment of load growth and network constraints;

e New and emerging technologies and their role in the future operations of WELL as a Distribution
Network/ System Operator to meet changing consumer needs;

e Changes to business strategy driven by internal and external factors; and
e The impact of the regulatory regime.

Accordingly, investment projections within the next two to three years are relatively firm with plans towards
the latter part of the 10-year period subject to an increasing level of uncertainty.

The investment projections outlined in this AMP as part of the DPP allowances, also include the
expenditure approved under the SCPP to improve WELL's earthquake readiness. These projections have
been included into the Resilience works in Section 11 and the Schedules in Appendix C.

Further indicative forecasts have also been included into Section 11 for future works to further enhance the
long term resilience of key network assets in preparation for a major catastrophe. These future works have
not been included into the overall Capex projections in Appendix C. Expenditure related to the long term
resilience of the network has not been included as part of these projections due to the current regulatory
mechanism being unable to support such expenditure. This will require significant customer engagement to
review the price quality trade-offs.

The forecasts related to new technology have been included in Section 9 and have been included as part of
the Capex forecasts in the System Growth category of Appendix C.

There may still be a need for increased reinforcement as the signalled shift away from fossil fuels will see
consumers turn to the use of electricity from gas fuel sources. This investment has not been factored into
this plan as forecasts for reduced gas availability are beyond the 10 year planning horizon.

As described above, WELL'’s financial year and planning cycle are in calendar years. Therefore, project
timings in this AMP are expressed in calendar years. However, consistent with information disclosure
requirements, expenditure forecasts are based on the regulatory reporting period 1 April to 31 March.
Financial values presented in this AMP are in constant price 2019 New Zealand dollars, except where

otherwise stated.







Wellington Electricity Asset Management Plan 2019 wellin_g_ton
electricity~

3 Overview of WELL

This section provides an overview of the WELL business, its mission and how this translates to the asset
management framework. It also describes WELL'’s corporate structure, governance, asset management
accountabilities, the area supplied, description of the network, the stakeholders and the changes that are
occurring within the wider operating environment that will impact on investment decisions over the short to
medium term.

3.1 Strategic Alignment of this Plan
WELL’s mission is:

“To own and operate a sustainably profitable electricity distribution business which
provides a safe, reliable, cost effective and high quality delivery system to our customers.”

The mission sets the context for all strategic and business planning. To achieve its mission WELL's
business and asset management practices and policies must:

e Provide a safe environment that is free from harm for staff, contractors and the public;
e Deliver high quality outcomes for consumers, accounting for the cost/quality trade-off; and

e Operate in the most commercially efficient manner possible within both the current as well as future
regulatory environments.

The mission and these core principles are reflected in WELL’s Business Plan. The Business Plan is shaped
by both the internal and external business environment and defines the company’s actions and outcomes to
meet its mission.

This AMP is supported by WELL’s asset management framework, objectives and strategies, and will be
used to inform its 2019 Business Plan. It takes into account the interests of consumers, stakeholders, and
the changing operating environment (as discussed further in Section 3.6). Figure 3-1 illustrates this flow

from WELL’s mission to the Business Plan to the AMP.

Corporate
Vision & Mission Objectives &
Strategy

Business Plan

Asset Management
Plan 2019

Stakeholder Inputs
Internal (Financial, People, Assets)

and External (Consumer, Regulatory,
Economic, Political Inputs)

AM Objectives &

Asset Management Framework Strategy

Figure 3-1 Interrelationship between WELL’s Mission, the Business Plan, the Asset Management
Framework and the AMP

The Asset Management Framework utilised by WELL is discussed further in Section 4.
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3.2 Organisational Structure

3.2.1 Ownership

Cheung Kong Infrastructure (BVI) Ltd. and Power Assets Holdings Ltd. together own 100 per cent of WELL.
Both shareholding companies are members of the CK Infrastructure Holdings Ltd. group of companies,
which are listed on the Hong Kong Stock Exchange.

The CK Infrastructure Holdings Ltd. group has established a strong global presence with investments in
electricity sectors of countries throughout the world. Having the support and backing of such an
organisation puts WELL in a strong position to leverage a large amount of intellectual property, resources,
and to access the latest developments in the electrical services industry.

WELL is part of a colloquium of electrical sector companies (such as Hong Kong Electric, CitiPower/
Powercor, United Energy, SA Power Networks and UK Power networks®) which meets via conference to
discuss the latest developments in new technologies from around the globe.

In addition, WELL attends joint Cheung Kong Infrastructure (BVI) Ltd. and Power Assets Holding Ltd.
technical conferences and safety conferences where the latest trends and initiatives from all business
partners across the group are shared.

Further information is available on WELL'’s website, www.welectricity.co.nz.

3.2.2 Corporate Governance

The WELL Board of Directors (the Board) is responsible for the overall governance of the business.
Consolidated business reporting is provided to the Board which includes health and safety reports, capital
and operational expenditure against budget, and reliability statistics against targets.

The Board reviews and approves each AMP as well as annual forecasts and budgets.

3.2.3 Executive and Company Organisation Structure

The business activities are overseen by the CEO of WELL. The operation of WELL'’s business activities
involves three groups of companies: WELL, International Infrastructure Services Company (1ISC), and other
Service Providers that contract to WELL.

IISC is a separate infrastructure services company, part of CK Infrastructure Holdings Ltd. which provides
business support services to WELL. IISC provides the in-house financial, regulatory, asset management
and planning functions as well as management of service delivery functions.

Safety is supported by the Quality, Safety and Environment (QSE) team, reporting directly to the CEO. This
ensures that safety and risk management remain a prime focus and play a central role in all of WELL's
activities.

WELL also operates an outsourced services model for its field services and contact centre operations.
These external service providers are contracted directly with WELL, with day to day management of the
outsourced contracts provided by IISC. The overall company organisation structure is shown in Figure 3-2.

8 Further details of electrical sector sister companies that are part of CK Infrastructure Holdings Ltd. can be found on the
website - www.cki.com.hk
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Network Operations Property and Legal Incident Management Capital Projects Delivery
Works Integration Customer Service Vegetation Management
Human Resources Contact Centre
IT Support

Figure 3-2 WELL Organisation Structure

3.2.4 Financial Oversight, Capital Expenditure Evaluation and Review

WELL has a Delegated Financial Authorities (DFA) framework, authorised by the Board, which governs the
specific approval limits for the various levels of staff within the business.

3.24.1 Major Project Financial Approval and Governance

The policies for Authorisation and Payment of Project Expenditure together with the individual DFAs, define
the procedure for authorisation of WELL'’s capital expenditure®.

Capital projects above $400,000 are reviewed and approved by the Capital Investment Committee (CIC), a
subcommittee of the Board, who review the project business case and approves the expenditure.

The scope of the CIC is also to ensure that both an appropriate level of diligence has been undertaken and
that the investment is in line with WELL'’s strategic direction. The CIC can approve projects previously
included in the budget or customer connection projects up to $2 million; otherwise the CIC refers their
review for Board approval.

3.25 Asset Management Accountability

The WELL CEO heads the Executive Leadership team to implement the company mission. The CEO is
accountable to the Board for overall business performance and direction.

The General Manager — Asset Management is accountable for asset engineering, network planning,
standards, project approvals, works prioritisation, works integration and the network control room.
Responsibilities also include the management and introduction of new technology onto the network.

The General Manager — Service Delivery is accountable for delivery and project management of capital and
maintenance works and the associated safety, quality and environmental performance of these works.
Responsibilities also include the management of outsourced field services contracts.

The Chief Financial Officer is accountable for all indirect business support functions including finance,
customer service, regulatory management, legal and property management, human resources and
information technology support.

° Approval of operational expenditure follows a similar process.
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WELL’s staff and its external service providers’ personnel are competent to implement this AMP, with
appropriate training programmes in place to ensure that competencies and capability remain current with
good industry practice.

3.251 Asset Management Team

The asset management team responsibilities are separated into four areas: asset engineering, network
planning, network control & operations and works integration. The responsibilities for each area are
described in Table 3-1.

e Safety-by-Design for asset replacements
e Asset and network management

e Condition based risk management

: : e Reliable service levels for customers
Asset Engineering
e Approval of asset management projects, plans, and budgets
e Quality performance management

e Network policies and standards

e Technical engineering support

e Safety-by-Design for new builds

e Network load forecasting

e Strategic network development and reinforcement planning
Asset Planning e Large customer connection requests

e Secondary system management

e Introduction of new technology onto the network

e Engineering support

e Network operations and safety

e Outage management

Network Operations e Fault response and management
e Control Room

e Operationalising new technologies onto the network

e Development, prioritisation, and budget allocation of the 3-12
month combined capex and opex work plan

Works Integration e Analysis of asset data to inform decision making

e WELL's thought leadership on core asset management
applications

Table 3-1 Asset Management Team Responsibilities

3.25.2 Service Delivery Team

The service delivery team responsibilities are separated into two areas: management of delivery of capital
and maintenance works on the network, and management of the specialist contracts. The responsibilities

for each area are described in Table 3-2.
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Service Delivery Team Asset Management Responsibilities

e Overview of the capital works plan and maintenance delivery

e Programme management of field service activities
Capital Works and Maintenance

programme management e  Supporting customer requests

e  Project management of contestable works

e Safety frameworks for project implementation

e Management of specialist contracts — Field Services Agreement,
Vegetation Management, Chorus agreement,

GRS T e Safety performance and corrective actions

e Relationship management with stakeholders

Table 3-2 Service Delivery Responsibilities

3.253 Commercial & Finance Team
The commercial and finance team responsibilities are described in Table 3-3.

Commercial and Finance
Team

Asset Management Responsibilities

: e Compliance to regulatory requirements
Commercial & Regulatory
e Ensure that identified risks are adequately catered for

Finance e Adequate funding of asset management plans

Table 3-3 Commercial & Finance Responsibilities

3.254 QSE Team

The QSE team responsibilities are described in Table 3-4.

QSE Team Asset Management Responsibilities

e Quality processes and procedures in place to manage delivery of
asset management plans

o Adherence to Health & Safety and Environmental legislation

Table 3-4 QSE Responsibilities

WELL outsources the majority of its field services tasks as well as its contact centre. WELL maintains the
overarching accountability for health and safety of all contracted parties. Management of the field service
provider contracts is the responsibility of the General Manager — Service Delivery. Management of the
contact centre contract falls within the Chief Financial Officer’s responsibilities.

The outsourced field operations and approved WELL service providers are summarised below, along with
their contractual responsibilities:

e 24x7 fault dispatch and response, maintenance, capital works — Northpower;
e Contestable capital works — Northpower, Downer, Connetics etc.;
e Vegetation management — Treescape; and
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e Contact centre — Telnet.

The contracts with outsourced service providers are structured to align with WELL's asset management
objectives and to support continuous improvement in the integrity of the asset data held in WELL’s
information systems.

The roles and service provided by the service providers are explained in further detail in Section 4 (Asset
Management Delivery).

3.3 Distribution Area

WELL is an Electricity Distribution Business (EDB) that provides infrastructure to support the distribution of
electricity to approximately 168,000 consumers in its network area, represented by the yellow-shaded area
in Figure 3-3. The area encompasses the Wellington Central Business District (CBD), the large urban
residential areas of Wellington City, Porirua, Lower Hutt and Upper Hutt, interspersed with pockets of
commercial and light industrial load, and the surrounding rural areas. The area has few large industrial and
agricultural loads.

Each local authority in the area (Wellington, Porirua, Hutt and Upper Hutt City Councils) has different
requirements relating to permitted activities for an electrical distribution business. For example, differences
exist in relation to road corridor access and environmental compliance. In addition to the local authorities,
the entire network area comes under the wider control of the Greater Wellington Regional Council.

Prior to deregulation, network development in the region was the responsibility of two separate
organisations and consequently in many cases the equipment utilised and the network design standards
differed between the two historic network areas. One historic area now supplies the Southern region of
WELL'’s network. The other historic area has been split further into the Northwest and Northeast areas to
reflect the natural geographical and electrical split between the areas.

Figure 3-3 shows the network split into these three areas for planning purposes: Southern, defined as the
area supplied by Wilton, Central Park and Kaiwharawhara Grid Exit Points (GXPs); Northwestern, defined
as the area supplied by Takapu Road and Pauatahanui GXPs; and Northeastern, defined as the area
supplied by Upper Hutt, Haywards, Melling and Gracefield GXPs. The network configuration for each of the
three areas is described further in Section 3.4.
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Figure 3-3 WELL Network Area

3.4 The Network

The total system length of WELL's network (excluding streetlight circuits) is 4,549 km, 63% of which is
underground. The network is supplied from Transpower’s national transmission grid through nine Grid Exit
Points (GXPs). Central Park, Haywards and Melling GXPs supply the network at both 33 kV and 11 kV, and
Kaiwharawhara supplies at 11 kV only. The remaining GXPs (Gracefield, Pauatahanui, Takapu Rd, Upper
Hutt and Wilton) all supply the network at 33 kV only.

The 33 kV sub transmission system distributes the supply from the Transpower GXPs to 27 zone
substations at N-1'° security level. The 33 kV system is radial with each circuit supplying its own dedicated
power transformer, with the exception of Tawa and Kenepuru where two circuits from Takapu Road are tee-
ed to supply four transformers (two at each substation). All 33 kV circuits supplying zone substations in the
Southern area are underground while those in the Northwestern and Northeastern areas are a combination
of overhead and underground. The total length of the 33 kV system is 195 km, of which 138 km is
underground. A single line diagram of the sub transmission network is included in Appendix F'*.

The 27 zone substations incorporate 52 33/11 kV transformers. Each zone substation has a pair of
transformers with one supply from each side of a Transpower bus where this is available. The exception to
this is Plimmerton and Mana, which each have a single 33 kV supply to a single power transformer.
However, the substations are connected by an 11 kV tie cable and as a result they operate as a single N-1
substation with a geographic separation of 1.5 km.

! N-1 = Available capacity in the event of a single component failure. The majority of sites have redundant capacity by design in
the form of a second backup component, i.e. two independent subtransmission circuits supply each zone substation with
sufficient capacity for the total load at the zone substation.

™ Further information on the demarcation points between WELL and its stakeholders can be found in the WELL Distribution
Code and on the WELL website.
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The zone substations in turn supply the 11 kV distribution system which distributes electricity directly to the
larger consumers and to 4,370 distribution substations located in commercial buildings, industrial sites,
kiosks, berm-side and on overhead poles. The total length of the 11 kV system is approximately 1,773 km,
of which 67% is underground. 71% of the 11 kV feeders in the Wellington CBD"? are operated in a closed
ring configuration, with the remainder being radial feeders that provide interconnections between
neighbouring rings or zone substations.

The majority of consumers are fed from the distribution substations via the low voltage (LV) distribution
network. The total LV network length is approximately 2,776 km, of which 61% is underground. An
additional 1,915 km of LV lines and cables are dedicated to providing street lighting services.

Each of WELL'’s three network areas is described in further detail below.

3.4.1 Southern Area

The Southern Area network is supplied from the Central Park, Wilton, and Kaiwharawhara GXPs, which
together supply Wellington City, the Eastern Suburbs and the CBD. Figure 3-4 illustrates the Southern Area
sub transmission network configuration.

Waikowh

TPNZ owned line .Kaﬁhharawhara

Karorg The Terrag‘

dlniv:ersity

Palm Grov‘

Figure 3-4 Wellington Southern Area Sub-Transmission Network

2 The CBD is defined as the commercial areas supplied by Frederick St, Nairn St, University, The Terrace, Moore St and

Kaiwharawhara substations.
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34.1.1 Central Park (48,916 ICPs)

Transpower’s Central Park GXP comprises three 110/33 kV transformers - T5 (120 MVA), T3 and T4 (100
MVA units) - supplying their 33 kV indoor bus. There are also two Transpower-owned 33/11 kV (25 MVA)
transformers supplying local service and an 11 kV point of supply.

Central Park is supplied at 110 kV by three overhead circuits from Wilton GXP. There is no 110 kV bus at
the GXP, so an outage on one circuit will cause an outage on the transformer connected to that circuit.

Central Park GXP supplies seven WELL zone substations at Ira Street, Evans Bay, Hataitai, Palm Grove,
Frederick Street, University, and The Terrace each via double circuit 33 kV underground cables. Central
Park GXP also supplies the WELL Nairn Street switching station adjacent to Central Park at 11 kV via two
underground duplex 11 kV circuits (four cables). The security of supply from Central Park has been
identified as a risk and solutions are discussed in Section 11.

3412 Wilton (12,329 ICPs)

Transpower’'s Wilton GXP comprises two 220/33 kV transformers (100 MVA units) operating in parallel,
supplying their 33 kV indoor bus. Wilton supplies three WELL zone substations at Karori, Moore Street, and
Waikowhai Street each via double circuit underground cables.

34.1.3 Kaiwharawhara (5,889 ICPs)

Kaiwharawhara is supplied by two 110 kV circuits from Wilton GXP, and has two 38 MVA 110/11 kV
transformers in service. WELL takes 11 kV supply from Transpower’s Kaiwharawhara GXP and distributes
this via a WELL owned switchboard (with 14 feeders) located within the GXP.

Kaiwharawhara supplies load in the Thorndon area at the northern end of the Wellington CBD, and also
light commercial and residential load around the Ngaio Gorge and Khandallah areas.

3414 Southern Area Summary

: Sustained Firm

Supply Point \%)Irt];e:t(f\?) Maximum Demand  Capacity®® VOIU?;;;)ZMB Cc!grljt“

9 - 2018 (MVA) (MVA)
Central Park
33 kV 33 149 228 690 42,041
Central Park
11 kv 11 23 30 98 6,875
Wilton 33 kV 33 43 106 167" 12,329
Kaiwharawhara
11 KV 11 29 41 148 5,889
Total 1,105 67,134

Table 3-5 Summary of Southern Area GXPs

'3 Firm Capacity is the N-1 transformer capacity.
 This includes active & disconnected ICP’s
'® This includes 185 GWh injected by Mill Creek Generation
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3.4.2 Northwestern Area
The Northwestern Area network is supplied from the Pauatahanui and Takapu Road GXPs, which supply

Porirua City and the Tawa, Johnsonville, and Ngauranga areas of Wellington City. Figure 3-5 illustrates the
Northwestern Area GXP and sub transmission network configuration.

oPlimmerton

Jitahi Bay

kapu Road GXP

TPNZ owned line

.
PUKERUA BAY
NORTHWEST
AREA \
PLIMMERTON
-
PORIRUA
TAWA o
JOHNSONVILLE
T .
|
Ngaurang ’

Figure 3-5 Wellington Northwestern Area Sub transmission Network

34.2.1 Pauatahanui (6,727 ICPs)

Transpower’'s Pauatahanui GXP which previously supplied up to Paraparaumu, comprises two parallel
110/33 kV transformers each nominally rated at 20 MVA. Pauatahanui GXP supplies Mana and Plimmerton
zone substations each via a single 33 kV overhead circuit connection to each substation. The two zone
substations have a dedicated 11 kV interconnection, providing a degree of redundancy when one of the 33
kV circuits is out of service.

3.4.2.2 Takapu Road (32,659 ICPs)

Transpower’s Takapu Road GXP comprises two parallel 110/33 kV transformers nominally rated at 90 MVA
each supplying their 33 kV indoor bus. Takapu Road GXP supplies six WELL zone substations at
Waitangirua, Porirua, Tawa, Kenepuru, Ngauranga and Johnsonville, each via double 33 kV circuits. These
circuits leave the GXP as overhead lines across rural land and become underground cables at the urban
boundary. Transpower has recently informed WELL that they intend to decommission the circuit from
Takapu Road to Ngauranga Zone Substation, which is a 110 kV circuit being operated at 33 kV. The
forecasts in this AMP have assumed that this circuit is still maintained and in operation.
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3.4.2.3 Northwestern Summary
Sustained Firm
: Connection Maximum : Volumes — 2018 ICP
SUEalb et Voltage (kV) Demand — Cg\ﬁscAl)ty (GWH) Count*®
2018(MVA)
Pauatahanui 33 kV 33 18 24 71 6,727
Takapu Rd 33 kV 33 91 123 401 32,659
Total 472 39,386

Table 3-6 Summary of Northwestern Area GXPs

3.4.3 Northeastern Area

The Northeastern Area network is supplied from the Upper Hutt, Haywards, Melling and Gracefield GXPs,
which supply the Hutt Valley and the surrounding hills. Figure 3-6 illustrates the Northeastern Area sub
transmission network configuration.

rd

Brown Owl

Maidstone
- £

. Trentham ..

Figure 3-6 Wellington Northeastern Area Sub-Transmission Network

*® This includes active & disconnected ICP’s
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3.4.3.1  Upper Hutt (11,088 ICPs)

Transpower’s Upper Hutt GXP comprises two parallel 110/33 kV transformers each nominally rated at 37
MVA supplying their 33 kV indoor bus. Upper Hutt GXP supplies Maidstone and Brown Owl zone
substations each via double circuit 33 kV underground cables.

3.4.3.2 Haywards (11,964 ICPs)

Transpower's Haywards GXP has a single 110/11 kV transformer nominally rated at 20 MVA and a single
110/33 kV transformer nominally rated at 20 MVA. A 5 MVA 33/11 kV transformer links the 33 kV and 11 kV
switchboards. WELL takes supply to two 33 kV circuits that supply Trentham zone substation, and eight 11
kV feeders. Haywards is the only GXP that does not currently offer full N-1 security to WELL’s connected
assets. A project is underway with Transpower to replace the supply transformers with three winding
transformers to provide N-1 security in 2019. Security is currently provided by backfeeds in the WELL 11 kV
network.

3.4.33  Melling (19,777 ICPs)

Transpower’s Melling GXP comprises two parallel 110/33 kV transformers each nominally rated at 50 MVA
supplying their 33 kV indoor bus. Melling supplies zone substations at Waterloo and Naenae via duplicated
33 kV underground circuits. Melling also includes a Transpower 11 kV switchboard fed by two parallel
110/11 kV transformers each nominally rated at 25 MVA, from which WELL takes supply to ten 11 kV
feeders.

3.4.3.4 Gracefield (18,755 ICPs)

Transpower’s Gracefield GXP comprises two parallel 110/33 kV transformers nominally rated at 85 MVA
each supplying their 33 kV indoor bus. Gracefield GXP supplies four WELL zone substations at Seaview,
Korokoro, Gracefield and Wainuiomata each via double 33 kV circuits. The line to Wainuiomata is
predominantly overhead while underground cables supply the other substations. WELL’s Gracefield zone
substation is located on a separate site adjacent to the GXP with short 33 kV cable sections connecting the
GXP to the zone substation.
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3.4.35 Northeastern Summary

: Connection _Sustained Firm_ Volumes - 2018
Supply Point Voltage (kV) Maximum Demand Capacity (GWH)
— 2018 (MVA) (MVA)

Gracefield 33 kV 33 60 89 277 18,755
Haywards 33 kV 33 14 20 68 5,234
Melling 33 kV 33 33 52 136 12,712
Upper Hutt 33 kV 33 30 37 128 11,088
Haywards 11 kV 11 14 20 68 6,730
Melling 11 kV 11 25 27 115 7,065
Total 778 61,584

Table 3-7 Summary of Northeastern Area GXPs

3.4.4 Embedded Generation

There is a wide range of embedded generation connected to the network, including 969 installations of PV
with 3,141 kVA capacity. The largest embedded generation site is the 60 MW windfarm at Mill Creek which
connects into WELL owned 33 kV circuits from Wilton. There are nine diesel generation sites with an
installed capacity of 16.3 MVA, the largest being a 10 MVA installation at Wellington Hospital. The diesel
generation serves as a mains fail backup and is not designed for backfeed operation. Other embedded
generation includes two sites with gas turbines that run on landfill gas, the Brooklyn wind turbine, and small
scale hydroelectric generation stations commissioned at some Greater Wellington Regional Council water
storage and pumping stations.

A summary of the embedded generation connected to WELL's network is given in Section 9.

3.45 Embedded Distribution Networks

Within the WELL network there are a number of embedded networks owned by others, which are typically
apartment buildings, commercial buildings, or campuses such as retirement villages.

WELL generally provides a metered bulk supply point. The management of the assets within these
networks, and the associated service levels, is not the responsibility of WELL and is excluded from this
AMP. Future planning is important to ensure that WELL is in a position to react to future challenges such as
changes in emerging technologies.

3.5 Regional Demand and Consumer Mix

In 2018/19 WELL'’s network is forecast to deliver 2,525 GWh to consumers around the region where the
regional sustained maximum demand was 531 MW. As illustrated in Figure 3-7, the volume of energy
supplied through the network has declined at an average rate of 1% per annum from 2011 to 2019.

¥ This includes active and disconnected ICPs
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This past year has seen a trend of increased volumes even though the overall the trend shows that energy
volumes are on the decline. The sustained maximum demand is showing a trend of increase in the past 6
years; this is important to note as the need for network investment is driven by demand.
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Figure 3-7 Maximum Demand and Energy Injected

As shown in Table 3-8, the overall consumer mix on the Wellington network consists of approximately 90%

residential connections.
Consumer Type ICP Count®®

Residential 150,726
Large Commercial 451
Medium Commercial 630
Small Commercial 15,037
Large Industrial 53
Small Industrial 262
Unmetered 841
Total 168,000

Table 3-8 WELL's Consumer Mix as at February 2019

While the majority of consumers connected to the network are residential, a number of consumers have
significant or strategically-important loads. These include:

'8 This is only active ICP’s
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e Parliament and government agencies;

e Hospitals, emergency services and civil defence;

e Council infrastructure such as water and wastewater pumping stations and street lighting;

e Major infrastructure providers such as NZTA, Wellington Airport and CentrePort;

e Large education institutions such as Victoria University, Massey University, Whitireia and Weltech;

o Network security sensitive consumers such as the stock exchange, Weta Digital, Datacom, and
Department of Corrections.

The number and density of these consumers is atypical for a New Zealand distribution network. Therefore,
the importance of WELL providing a reliable and resilient network is critical.

WELL'’s largest consumers are:

e Hutt City Council

¢ Wellington City Council
e Kiwirail

e Wellington Hospital

e Chorus

e Foodstuffs

e Greater Wellington Regional Council
e Weta digital group

e Victoria University

e Porirua City Council

e Parliamentary Services
e TePapa

e Hutt Hospital

e Westpac Stadium

e  Ministry of Justice

e The Warehouse Limited
e NZTA

e Vodafone

e Progressive Enterprises

WELL'’s Customer Services Team is responsible for managing the needs of retailers and consumers. Major
consumers have specific needs which are met on a case by case basis. This includes managing the impact
of network outages and asset management priorities. Consumers who have significant electricity use,
specific electricity requirements, or are suppliers of essential services are contacted prior to planned
outages, as well as following any unplanned outages that impact their supply.

Consumers’ interests are identified and incorporated into asset management decisions through a number of
mechanisms. These are discussed further in Section 3.6.

3.6 WELL’s Stakeholders

WELL has identified nine key stakeholder groups whose interests are considered in the approach taken to
asset management and required outcomes for the different stakeholder groups. These stakeholder groups
are:

¢ Consumers and the community at large;




Wellington Electricity Asset Management Plan 2019 wellin_g_ton
electricity~

e Retailers;

¢ Regulators;

e Transpower;

e Central and local government;

e Industry organisations;

e Staff and contractors;

e Debt Capital Market Funders; and
e Shareholders.

The characteristics of these groups are described below including how their interests are identified, what
their interests and expectations are and how these are accounted for in WELL’s asset management
processes. The resulting service levels sought by stakeholders, once their interests have been accounted
for, are described in Section 5.

3.6.1 Stakeholder Groups

3.6.1.1 Consumers and the community at large

Consumers’ interests are identified through direct feedback (surveys) and media enquiries. Their interests
include the safety of the public, the reliability of the network, and the price they pay for that reliability. These
interests are accounted for in the asset management practices through meeting the regulated quality
targets, public safety and consumer engagement initiatives.

WELL also engages with communities in the new technology space such as with the EV trial project
undertaken in 2018. The trial used half-hourly metering data to measure the size and timing of electricity
demand of both a group of EV-owning households (useful data was obtained for 77 of these in total), and a
control group of non-EV owning households (860 in total). The objective of the EV Charging Trial was to
better understand the scale of this new technology, how responsive demand is to price signals and to form
a base for future time-of-use cost reflective tariffs.

WELL continues to operate a web-based outage application to provide information on the location and
forecast restoration times for unplanned outages. The application has resulted in positive feedback from
customers and a reduction in calls to the Contact Centre. Additional work was undertaken in 2018 to
improve the customer experience by improving the accuracy of published estimated times of restoration.
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Figure 3-8 WELL's Web-based Application

WELL is establishing new services on the existing website to make the process of applying for a new
connection easier to understand by:

e Providing improved background information on types of connection option and the various times,
complexity and cost impacts of each option to customers; and

e Adding self-service tools to allow customers to start the order and/or enquiry process. This will help
streamline the front end of this process and will guide customers through the process.

The updated website information and first phase of self-service tools is expected to be delivered in 2019. A
second project to establish service level expectations for quote requests, dependent on the complexity of
work types will be added to the website by 2020.

WELL has also engaged with targeted communities to better understand their experiences and opinions to
help develop and improve the level of service and ultimately their customer experience. Examples include a
recent visit to residents of a street in Kingston impacted by a prolonged outage, and (WELL initiated)
discussions with community associations in the Blue Mountains, Pauatahanui and Horokiwi areas.

3.6.1.2 Retailers

Retailers are WELL'’s direct customers. They rely on the network to deliver energy which they sell to
consumers. Retailers ask that WELL assists in providing innovative products and services to benefit their
consumers.

Customer supply quality interests are accounted for through meeting the quality targets and by achieving
the customer service levels contained in WELL’s Use of Network Agreement with retailers. WELL plans to
work with the Authority and other market participants on a revised Use of System Agreement (UoSA) but is
awaiting the outcome of an appeal court judgment on the Authority’s right to introduce a Default Distributor

Agreement (DDA) before embarking on that programme.
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WELL consults with retailers prior to the implementation of changes to its line charge pricing structure to
ensure that any proposed changes take note of retailer feedback. WELL is also currently undertaking
collaborative work with a large retailer trialling the use of PV and batteries within the region.

3.6.1.3 Regulators

The main regulators for WELL are WorkSafe New Zealand, the Commerce Commission (the Commission)
and the Electricity Authority (the Authority).

Work Safe New Zealand is interested in the continuing improvement in workplace safety and effective
identification and management of risk to protect the welfare of workers. These interests are accounted for in
the asset management practices through a comprehensive set of health and safety, environmental, and
quality policies and procedures. These include reporting requirements as well as the need to consult,
cooperate and coordinate with person’s conducting a business or undertaking (PCBU’s). WELL has an
audited Public Safety Management System (PSMS) that covers the management of assets installed in
public areas to ensure that they do not pose a risk to public safety.

The Commission and the Authority are interested in ensuring that consumers achieve a supply of electricity
at a fair price commensurate with an acceptable level of quality that provides long term benefits to
consumers. These interests are accounted for in the asset management practices through planned
compliance with reliability targets and price controls, compliance with legislation, engagement in regulatory
development process and preparing information disclosures.

3.6.14 Transpower

Transpower’s interests are identified through the Electricity Industry Participation Code, relationship
meetings, direct business communications, annual planning documents, and grid notifications and
warnings. Transpower is interested in sustainable revenue earnings from the allocation of connected and
interconnected transmission assets, and require assurance that downstream connected distribution and
generation will not unduly affect their assets. They have interests in the operation of the national grid
including rolling outage plans, automatic under frequency load shedding (AUFLS) and demand side
management. These interests are accounted for in WELL's asset management practices through
implementation of operational standards and procedures, appropriate investment in the network, and
regular meetings.

The differences between Transpower's transmission charges and WELL's distribution charges for a
residential customer per year are shown in Figure 3-9.
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Transpower vs. WELL charges for residential customers
$800

$700

$600

$500 +—

$400 +— — Wellington

S/year

NZ Average
$300 +——— 8

$200 +—

$100 +—

S0

Transmission Costs Distribution Costs

Figure 3-9 Comparison of Transmission and Distribution Charges for Residential Customers™

3.6.1.5 Central and Local Government

Central and local government interests are identified through legislation, regulations, regular meetings,
direct business communications, and working groups. In addition to being a significant consumer through
street lighting, electrified public transport and water management, they are interested in compliance with
legislative and regulatory obligations, appropriate lifelines obligations for emergency response and
contingency planning to manage a significant civil defence event. These stakeholders want assurance that
consumers receive a safe, reliable supply of electricity at a competitive price, no environmental impact from
the operation of the network, and appropriate levels of investment in the network to allow for projected
growth. These interests are accounted for in WELL’s asset management practices through compliance with
legislation, engagement and submissions as required, engagement in policy development processes,
Emergency Response Plans, and Environmental Management Plans.

The Kaikoura earthquake in November 2016 caused significant disruption in the region and has highlighted
the importance of having a resilient electricity network. This work is further described in Section 11.

3.6.1.6 Industry Organisations

The interests of industry organisations such as Engineering New Zealand, Electricity Engineers Association
and Electricity Networks Association are identified through regular contact at executive level, attendance at
workshops, and involvement in working groups. Industry organisations expect that good industry practice is
followed with a continuous improvement focus. These interests are accounted for in WELL's asset
management practices through training and development of competencies, and alignment of asset
strategies with industry frameworks and practices.

' Source: Electricity Price Review
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3.6.1.7 Staff and Contractors

Staff and contractors’ interests are identified through individual and team discussions, regular meetings,
direct business communications, contractual agreements and staff culture surveys. They are primarily
interested in a safe and enjoyable working environment, job satisfaction, fair reward for effort provided,
mitigation of workplace risks and work continuity. These interests are accounted for in the asset
management practices through health and safety policies and initiatives, performance reviews, and forward
planning of work.

3.6.1.8 Debt Capital Market Funders

WELL accesses Debt Capital Markets to provide funding support for the investments outlined in this AMP.
Banks and investors (through private placement issues) have provided funding to date. Their interests are
accounted for in WELL’s asset management practices through capital and operational forecasts that enable
WELL's risk profile to be understood.

3.6.1.9 Shareholders

Shareholder interests are identified through governance, Board meetings, Board mandates, the Business
Plan and strategic objectives. Shareholders expect safety to be non-negotiable, a fair return for their
investment, compliance with legislation, good working relationships with other key stakeholders through
meaningful engagement, and effective management of the network and business. These interests are
accounted for by regular reporting on the asset management practices through governance processes,
compliance with legislation, service levels and meeting budget.

3.6.2 Managing Potential Conflicts between Stakeholder Interests

Conflicts in stakeholder interests are managed on a case-by-case basis by balancing risks and benefits.
This will often involve consultation with the affected stakeholders and the development of innovative “win-
win” approaches. However, safety is the priority when managing a potential conflict in stakeholder interests.
WELL will not compromise the safety of the public, its staff or service providers.

WELL is a member of the Utility Disputes Limited (UDL) Scheme, which provides a dispute resolution
process for resolving consumer complaints. WELL’s Use of System Agreements provides a dispute
resolution process for managing conflict with retailers.

3.7 Operating Environment

WELL operates within the context of the wider New Zealand business environment and the global economy.
This includes the financial, legislative and regulatory environments, and the need for the business to assess
changes in technology.

3.7.1 Legislative and Regulatory Environment

WELL is subject to a range of legislative and regulatory obligations. WELL meets these regulatory and
legislative obligations by adopting best practice asset management policies and procedures that underpin
this AMP. WELL regularly engages with the Authority and the Commission through participation in working
groups, conferences, workshops, submissions on various matters, and regular information disclosures. The

legislative and regulatory obligations are detailed below.
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3.7.1.1 Health and Safety at Work Act 2015 (HSW Act 2015)

Building on its good safety and environmental record, and consistent with the requirements of the HSW Act
2015 as well as the company’s drive for continual improvement, WELL continues to focus on potential
safety and environmental risk at the early stages of a project. Risk assessments are conducted with
contractors prior to the project being awarded, with continual monitoring throughout the project lifecycle of
potential changes in risk. The cost and time implications of this increased focus are factored into project
budgets and schedules. WELL also reviews incidents with its service providers on a weekly basis and
monitors the effectiveness of controls that are being put in place. Emphasis is placed on ensuring that
engineering controls are prioritised ahead of process and administration controls.

The main changes introduced by the HSW Act 2015 that form the primary focus for WELL are:

e The concept of the ‘person conducting a business or undertaking’ (PCBU), including the duty of
officers;

e Consultation, cooperation and coordination between PCBUs;

e Extension of hazard management to incorporate risk management at worker level; and

e Worker engagement, participation and representation.

The need to consult, cooperate and coordinate between PCBUs has continued to see improvements of the
management of the interface boundary with all principal’s that do work with WELL.

A compliance management system has been implemented by WELL that supports business processes
relevant to the HSW Act 2015 as well as the NZS 7901 Public Safety Management obligations and
timeframes that are reported quarterly to the Board.

3.7.1.2 Price Quality Compliance

WELL is subject to price and quality control contained within Part 4 of the Commerce Act 1986. From 01
April 2018, WELL has been on a revenue cap due to the approved SCPP application, which will run until 31
March 2021. As part of the approved SCPP, WELL is also measured against additional performance targets
to deliver at least 20%, 40% and 60% of the SCPP Programme at the end of the 2018/19, 2019/20 and
2020/21 years respectively.

3.7.1.3 Information Disclosure

WELL is subject to information disclosures on an annual basis as well as responses to other information
requests. To ensure accurate preparation and reporting of information, the business processes and
information systems are aligned to the Information Disclosure Determination 2012 to ensure that
information is accurate and available in the prescribed form.

3.71.4 Model Use of System Agreement (MU0SA)

Since 2012 the Authority has continued to indicate that at some point it would consider mandating a model
or default agreement through regulation. This approach by the Authority has tended to hinder any
negotiations with retailers as they have sought to wait until the Authority regulated the agreements.

The Authority’s work to introduce a DDA to set the terms in which retailers and EDBs contract for the supply

distribution services is ongoing.
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3.7.15 Pricing Roadmap

WELL has published a pricing roadmap that outlines the intended developments in distribution pricing over
the next 3-5 years including the development of cost reflective pricing options to provide retailers and
consumers with clear price signals to help reduce peak demand.

3.7.1.6 Government Policy - Major Infrastructure projects

Major infrastructure projects driven by government policy have an impact upon WELL'’s network. Ultra-fast
Broadband (UFB) is a positive initiative for New Zealand and the rollout is currently being undertaken in
Wellington by the telecommunications infrastructure provider Chorus. The rollout is governed by an
interface management plan, contained within a pole connection agreement, to meet the safety obligations
between the two PCBUs.

The UFB rollout is nearing its end but it is expected that there will be an increase in the requests for
provisioning due to the Rugby World Cup in 2019.

The NZTA Transmission Gully project is another major project requiring significant work to deviate WELL
assets away from the road corridor and to provide new infrastructure to supply street lighting circuits.

The Government announcement of gas exploration curtailment policy from 2050 will have impacts on the
network capacity as commercial and industrial heat is substituted with electricity.

3.7.1.7 Requirements Driven by Local Authorities

WELL must comply with local authority requirements. WELL monitors notified resource consent applications
and proposed changes to district plans, providing comment and submissions when required.

3.7.1.8 The Electricity (Hazards from Trees) Regulations 2003 (Tree Regulations)

WELL manages vegetation around its network in accordance with the requirements of the Tree
Regulations, as vegetation close to network assets has the potential to interfere with the reliable and safe
supply of electricity. The Tree Regulations prescribe distances from electrical conductors within which
vegetation must not encroach. WELL is required to advise tree owners of their obligations for the safe
removal of vegetation. WELL has a Vegetation Management Agreement in place with an external service
provider to manage vegetation around the network. WELL’s vegetation management programme has
resulted in a reduction in the number of tree related faults on the network. A review of the Tree Regulations
is expected to occur in 2020.

3.7.2 The Changing Technology Environment

There continues to be much interest around smart grids and smart technologies and how these will impact
transmission and distribution networks, metering, central generation and retail, as well as at consumer level
with markets developing to deliver choices for homes and businesses.

The growth of new technologies in the energy storage and market trading environments have a significant
effect on the development of smarter electrical networks, and the ability of WELL to influence energy
consumption and energy trading. Greater visibility of energy transfer in the form of real time network
monitoring and improved digitised data is required to enable WELL to adequately manage this space.
WELL continues to monitor evolving technology trends and the uptake of new technology that is likely to
impact on the electricity sector. This includes (but is not limited to) monitoring the uptake of commercial and

Page | 51




Wellington Electricity Asset Management Plan 2019 wellin_g_ton
electricity~

residential solar panels (Photovoltaics or PVs), the increasing penetration of EVs in New Zealand’s vehicle
fleet, and the applicability and use of technology for network monitoring, design and operation. While the
rate of uptake is uncertain, technology is likely to have an increasingly significant impact on consumer
behaviour as EVs, PVs, and battery storage become more affordable.

There is of course significant uncertainty with some technology increasing energy transferred (e.g. EVs),
while others will reduce energy transferred (e.g. PV).

Initial industry changes to enable the introduction of disruptive technology include:

i) New technology standards: Introduce new standards for new technology, allowing better and lower
cost integration;

i) Mandatory notification: Require customers who want to install new technology to apply to their lines
company. This will ensure that the installation of the new technology complies with the standards of the
network for two way power flows;

k) Congestion standards: Introduce standards on how congestion is defined and require network
congestion to be disclosed;

) Low voltage monitoring: Improve the monitoring of the network particularly LV with DERs where
current monitoring is inadequate and where changes are most likely to be felt;

m) Management of distributed resources: Investigate and trial a platform that enables the management
of distributed energy resources;

n) Support with efficient prices: Introduce efficient prices that reflect the benefits and encourage the use
of disruptive technology;

0) Smart meter data: Require LV data to be made available to the supply chain. This will provide EDBs
visibility of the LV network, allowing them to manage demand effectively and to calculate efficient prices
for services using disruptive technology; and

p) Available funding: Ensure that funding is available to develop and implement the new technology.

Regulatory support is required to ensure these changes can be implemented.

As well as working with industry and regulators to ensure these changes are implemented in the short term,
WELL continues to learn from others and to trial new technologies to further learn and prepare for the
changes ahead. This approach is driven from scenario analysis and presents a prudent and flexible
approach to manage uncertainty, while avoiding over build in the short term. It is WELL’s view that new
systems which enable LV monitoring capability and working closely with other industry participants will
deliver the best long term solution for New Zealand.

As new technologies become available and gain more penetration with consumers, WELL seeks to utilise
its position as part of CK Infrastructure Holdings Ltd. to leverage new technology from other global players,
to provide network alternatives to consumers. These options can then be made available for consideration
for use in network development plans and asset renewals. CK Infrastructure Holdings Ltd. has established
a global presence with investments in the electrical sectors throughout the world. Having the support of
sister companies, puts WELL in a strong position to have access to intellectual property and resources from
across the globe. In addition, WELL collaborates with local EDBs to draw on the New Zealand specific

experience within the emerging technologies market.
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3.7.2.1 Electric Vehicles

The availability of affordable EVs has the potential to significantly alter electricity delivery and usage
patterns. It is expected that the adoption rate of EVs in New Zealand will increase over the longer term
based on:

e EVs offering lower running costs than traditional internal combustion engines due to the higher cost of
fossil fuels and the higher efficiency of energy conversion from battery storage;

o WELL’s EV trial in 2018 was a successful endeavour in understanding the behaviours of
consumers with regards to time of use charging profiles and the expected impacts to cost
reflective pricing.

o The trial indicated that consumer behaviour is centred more around sustainability than
supporting peak demand reduction. This is likely due to the fact that consumers sampled
in the trial were early adopters.

e New Zealand’s high level of renewable energy generation (over 80%) being an ideal match for EVs
which are seen as an appealing option for environmentally and cost-conscious consumers; and

e Constantly evolving energy storage systems, electric drives and charging technologies that will improve
the efficiency and range of EVs.

To ensure consumers make informed choices around new technology, WELL has published a cost
reflective price which signals options that optimise the value delivered by the network for consumers.

Currently the uptake of PVs in Wellington is low compared with other regions but further increases in PV
installations may drive investment changes going forward.

Overall, the greatest benefits for consumers in Wellington are most likely to come from low cost off-peak
charging of EVs based on developing appropriate pricing signals, in conjunction with retailers. This is likely
to continue until PV with battery storage becomes both affordable and effective to provide another option to
help consumers enable a reduction in network peaks.

WELL supports the electrification of transport as a significant means of reducing carbon emissions.
Following the expiration of the agreement to supply the electric trolley bus network, WELL is working with
the regional and city councils on new technology opportunities to continue electric public transport services
in Wellington.

Large fast charging requirements may require consideration of network storage versus traditional upgrades
to infrastructure capacity. The need to provide temporary generation to maintain lines de-energised is also
expected to transfer across to battery storage support rather than the traditional fossil fuel generation.
Ideally both initiatives can be combined so support as a service can augment the network to defer more
traditional asset capacity investment.

The development of these new technologies will require that WELL has access to information to enable the
bi-directional transfer of energy safely, reliably and cost effectively.

The WELL network already has features which allow for “smarter” network management including:

e Closed ring feeders with segmented differential protection to isolate faults while leaving healthy

sections in service;
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¢ Remote indication and control via SCADA at over 230 sites, which allows for network management
from the WELL control room; and
¢ Ondemand load management via the existing ripple control system.

3.7.3 The Financial Environment

WELL'’s financial performance is primarily determined by the regulatory price control set by the Commission,
and the cost of debt funding available from global debt capital markets.

WELL submitted to the Commission as part of its review of the Input Methodologies (IM) that a revenue cap
approach, which mitigates the consumption forecasting uncertainty, is a more appropriate form of price
control. This was in comparison to the price cap approach, which exposes electricity distribution businesses
to losses due to forecasting error. Pleasingly the Commission announced that a revenue cap will be used
for the DPP from 2020 and for Customised Price Path (CPP) applications immediately. This brings the New
Zealand regulatory regime in line with Australia and the United Kingdom. WELL moved onto a revenue cap
from 1 April 2018 as part of the SCPP for readiness expenditure.

The new DPP price path starts on 1 April 2020 but it is expected that WELL will move onto this when the
CCP expires on 1 April 2021. WELL regularly reviews which regulatory model is most appropriate,
balancing the low cost simplicity of a DPP against the ability of funding large capital programmes under the
CPP. WELL is working with the Commission and industry to reset prices and quality for the new DPP.

Apart from the Low Emission Vehicle (LEV) Contestable Fund, which is a Government funded initiative,
there is no research and development or innovation funding to trial new technology. It is expected that
application mechanisms under Part 4 Clause 54Q of the Commerce Act 1986 may be exercised around
energy efficiency by making particular new technology investments affordable under current allowances for
traditional network operation and maintenance.

WELL is continuing to manage its financial performance in a prudent manner, ensuring expenditure is
targeted at the highest priorities and maintaining the quality of supply under the price quality framework.

WELL continues to access global debt capital markets to ensure it has appropriate financing facilities
available to meet the investment plans outlined in this AMP.
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4 Asset Management, Safety and Risk Frameworks

This section describes WELL’s asset management frameworks and risk management processes and
governance. It also sets out WELL’s approach to health, safety and quality. In summary the section covers:

e The asset management framework;

e The investment selection process;

e The asset management delivery process;

e Asset management documentation and control;

e The Asset Management Maturity Assessment Tool (AMMAT);
e Quality, safety and the environment (QSE); and

e Risk management.

4.1 Asset Management Framework

The asset management framework which WELL operates to is aligned with the company’s vision, mission,
corporate strategy and objectives and is reflected in this AMP. The framework reflects the principles of the
international standard ISO 55000. The key components of the framework are the asset management policy,
asset management strategy, asset strategies, the investment plans and the delivery phase as shown in
Figure 4-1.
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Figure 4-1 Asset Management Framework
Each component of the Asset Management Framework is described below.

4.1.1 Asset Management Policy

The asset management policy establishes the formal authority for asset management within WELL.
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It aligns with the company’s mission to: “own and operate a sustainably profitable electricity distribution
business which provides a safe, reliable, cost effective and high quality delivery system to our customers”.

The scope of the policy covers all the assets owned and operated by WELL for the purposes of providing
electricity distribution services.

The policy has the following objective:

“that the business will optimise the whole of life costs and the performance of the distribution
assets to deliver a safe, cost effective, high quality service to our customers.”

The policy also states that WELL’s electricity network shall be designed, constructed, operated and
maintained in a safe and efficient manner which:

e Has a strong safety focus regarding its employees, contractors and members of the public;

e Aligns with corporate objectives and plans;

e Is founded on customer service level expectations and engages stakeholders where appropriate on
asset-related activities;

e Stays up to date with national and international asset management standards, trends and best
practices;

e Complies with all applicable regulatory and statutory requirements;

e Aligns with the risk management framework;

e Assists with the development of staff capabilities and the engagement of external resources when
required to continually improve asset management capability; and

e Provides a suitable long-term return on investment for shareholders.

4.1.2 Asset Management Strategy

The asset management strategy developed by WELL has been established to deliver the service levels
described in Sections 5 and 6.

WELL then divides its asset strategies into the following categories:

1. Fleet strategies focusing on operating, maintaining, replacing and disposal of existing network assets,
associated with WELL'’s existing network infrastructure. These are discussed in Section 7;

2. Network development strategies dealing with the changing consumer demand, any new developments,
and impact of emerging technologies. These are discussed in Section 8;

3. Emerging Technology strategies as discussed in Section 9;

4. Support System Strategies focusing on the upgrading, maintaining, and operating the IT support
systems and other requirements for running WELL’s business operations. These are discussed in
Section 10; and

5. Resiliency strategy as discussed in Section 11.

4.2 The Investment Selection Process

The investment selection process has five generalised stages as illustrated in Figure 4-2.
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Investment Need

Identification of options

Option selection
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Delivery

Figure 4-2 Investment Selection Process

4.2.1 Need ldentification

The identification of investment need arises from multiple sources. For example, fleet strategies for asset
replacements arise from asset condition assessment and detailed health indices evaluation, whereas the
need for network development expenditure comes from forecasting of peak load growth on the network and
developers extending their subdivision or commercial investments.

42.1.1 Risk-based Approach

WELL takes a risk-based approach to “need identification”. Management of risk is fundamental to network
development, asset maintenance, refurbishment and replacement programmes described in this AMP.
Risks associated with network assets are managed:

e Proactively: Reducing the probability of asset failure through safety-by-design principles, meeting
security of supply criteria standards, capital and maintenance work programmes, enhanced working
practices and the development of fleet strategies. The development of these strategies includes root
cause analysis from the growing database of asset failure information, and predicts future corrective
maintenance expenditure over time to identify trends; and

e Reactively: Reducing the impact of a failure through business continuity planning and the development
of an efficient fault response capability.

The risk of an asset failure is a combination of the likelihood of failure (largely determined by the condition
of the asset) and the consequences of failure (determined by the impact on society, magnitude of any
supply interruptions, the repair or replacement time, and the extent of any reduction in network operating
security while the asset is being repaired). Assessment of this risk assists the process of deciding whether
to phase out an asset through a planned replacement programme or allow it to continue in service,
supported if necessary by additional inspection and preventative maintenance activity. The risks associated

with each asset fleet and network area are discussed further in Sections 7, 8, 9, 10 and 11.
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42.1.2 Prioritisation of Projects

The asset management plan represents the view for the next 10 years and is refined on an annual basis.
Projects to be included in the expenditure programme for a year are subject to a top down review and
prioritised in accordance with the sequence shown below.

e Safety benefits to the public and personnel;

e Non-discretionary projects;

e Quality of supply and stakeholder satisfaction;
¢ Risk to the network;

e Strategic benefit; and

e Commercial returns and investment recovery.

Non-discretionary projects outside of the prioritisation process include:
(i) HSE and Legal Compliance

WELL's top priority is to operate a safe and reliable network and thus projects needed to address safety
concerns and/or meet legal requirements are given high priority.

(i) Customer-initiated Projects

Provided WELL has received sufficient advanced notice, it will give appropriate priority to planning,
designing and implementing projects required to meet the needs of commercial and industrial
customers.

Under this approach, safety, legal compliance, the need to meet customer requirements, and risk mitigation
are the critical elements that drive the inclusion of projects in the works programme.

4.2.2 Option Identification
Various options are identified and considered to address the investment need. These include:

¢ Non-network solutions such as demand side management (DSM) or distributed generation (DG). These
could include investment by the consumer in the case of residential/commercial solar PV (or other
forms of DG), or by WELL in the case of grid-scale PV and/or battery storage;

e Repair or refurbishment of existing distribution assets;

¢ Replacement with new assets; and

e An extension or upgrade of the existing distribution network.

These investment options are considered to ensure the overall service levels sought by stakeholders are
achieved within allowances to balance the price/quality trade off. This is to align reliability with cost the
consumers pay over the long term.

4.2.3 Option Selection Process

The option selection process describes the way in which network investments are taken from a high level
need through to a preferred investment option that in turn is supported by a business case. This includes
consideration of a list of appropriate options, refinement of the list to a short list of practicable options
followed by detailed analysis and selection of a preferred option which is then documented in a business

case for approval. The Works Plan is the repository for all potential network investments for the year ahead
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and includes projects funded solely by WELL as well as other customer-funded projects. The Works Plan is
consistent with the first year of the AMP. Changes to either plan are required as an input to the other plan
(i.e. AMP changes that impact the order of work in the next 10 years will be factored into the next Works
Plan prepared).

The process is as follows:

1. Outputs from the option identification process are developed into a business case, justifying the need
for investment and recommending the preferred option.

2. Approved recommendations are entered into the Works Plan and prioritised in terms of safety, budget,
timelines and network criticality.

3. The Works Integration Team develops, prioritises and allocates budget for the annual Work Plan based
on a totex approach which combines and integrates capex and opex requirements to gain efficiency
and effectiveness from service providers.

4. Following final prioritisation, a list of projects for the following year (i.e. the Works Plan) is prepared to
inform the annual budget which is submitted for management approval and recommendation to the
Board for approval.

4.2.4 Investment Approval

Investments are approved according to WELL's DFA structure which is described in Section 3.

4.3 Asset Management Delivery

The Works Plan is the repository for all potential network investments for the year ahead. It is used as the
final document for tracking all network capital projects to be delivered for the year. Once approved, the
Works Plan is managed by the Service Delivery team, with progress reported to senior management for
Board updates.

4.3.1 Field Delivery

WELL utilises an outsourced model for the delivery of its field and construction work. The service providers
used for the core field and network functions are:

e Fault response, maintenance, and minor capital works — Northpower;
e Contestable capital works — Northpower, Downer, Connetics etc.;

e Vegetation management — Treescape; and

e Contact centre — Telnet.

All outsourced agreements are subject to WELL'’s health and safety policies and management plan. It is the
responsibility of the GM — Service Delivery to ensure that this and all field based work is managed to deliver
value to the business.

The services provided are described in further detail below.
Fault Response, Maintenance and Minor Capital Works - Northpower

Since 2011, Northpower Ltd has been WELL's primary field service provider responsible for fault response

and maintenance. In 2018 WELL ran a contestable process for a new field services contract. Northpower
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was again successful and have been contracted as the field services provider under a new Field Services
Agreement (FSA).

The FSA delivers a number of strategic outcomes for WELL. It is structured to ensure alignment with
WELL’s asset management objectives and to improve the integrity of the asset data held in WELL’s
information systems. The FSA covers the following services:

e Fault management — 24/7 response for fault restoration;

e Preventative maintenance — asset inspection and condition monitoring including the capture and
storage of asset condition data and reporting this information;

e Corrective maintenance — remedial maintenance on defective assets;

¢ Value added services — safety disconnects and reconnects, on site cable mark-outs, sub transmission
standovers and provision of buried asset plans provided to third parties;

e Minor connection services and livening; and

e Management services — management of the low voltage network, network spares, updating of
geographical information systems (GIS) and other supplementary services as required.

The FSA includes key result areas (KRAs) and performance targets that Northpower is required to meet,
with incentives for high levels of achievement. The cost of work undertaken is based on commercially
tendered unit rates. The FSA is managed with a series of regular meetings to cover off key functional areas
between WELL and Northpower.

Contestable Capital Works Projects (Northpower, Downer, Connetics etc.)
Contestable capital works include:

e Customer initiated works — new connections, subdivisions and substations, undergrounding and
relocations; and
¢ Network initiated works — asset replacement projects and cable/line reinforcements.

Contestable capital works projects are generally competitively tendered. They are delivered under either
independent contractor agreements (ICAs) or the FSA if Northpower is the successful tenderer. These
agreements outline the terms and performance requirements the work is to be completed under such as
KPIs or KRAs, defects liability periods, and insurance and liability provisions to manage the exposure of
WELL and to reflect the requirements of the HSW Act 2015. All contracts are managed on an individual
basis, and include structured reporting and close out processes including field auditing during the course of
the works.

In some instances, low value works or in circumstances where only one supplier can provide the required
service, projects are sole sourced. In the case of sole source supply, pricing is benchmarked against
comparable market data. Under the project management framework, work scopes are defined and there are
stringent controls in place for variations to fixed price work.

Vegetation Management (Treescape)

This outsourced contract for vegetation management was also tendered competitively in 2018 with
Treescape being successful with a new contract being awarded. The contract provides for vegetation

management as per the Tree Regulations, as well as improved landowner awareness of tree hazards.
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Management of this contract is handled by the Service Delivery GM in a similar manner to the Northpower
FSA with regular meetings and performance incentives in place.

Contact Centre (Telnet)

The Contact Centre provides management of consumer and retailer service requests, outage notification to
retailers and handling general enquiries. Management of this contract is the responsibility of the Chief
Financial Officer.

4.4  Asset Management Documentation and Control

WELL has a range of documents relating to asset management. These documents include:

e High level policy documents — which define how the company will approach the management of its
assets;

e Asset fleet strategies - asset maintenance, lifecycle management and renewal strategies for a range of
asset groups, from sub transmission cables and power transformers to the various pole types and LV
installations;

e Network development and reinforcement plans - providing a 15 year plan of forecasted load growth,
potential constraints and strategies to mitigate in conjunction with asset renewal and reliability
improvement programmes;

e Technical standards for procurement, construction, maintenance and operation of network assets;

¢ Network guidelines - provide directions and procedures on the construction, maintenance and operation
of network assets and processes to achieve a desired outcome; and

¢ Network instructions - provide further instructions on the construction, maintenance and operation of
network assets and processes.

All documents such as policies, specifications, drawings, operations and maintenance standards and
guidelines follow the structure of the Controlled Document Process, with a formalised review and approval
process for new and substantially revised documents. Intranets and extranets make the documents
available to both internal users and external contractors and consultants. Generally, documents are
intended to be reviewed every three years; however some documents, due to their nature or criticality to
business function, are subject to more frequent reviews.

4.5 Asset Management Maturity Assessment Tool (AMMAT)

The Asset Management Maturity Assessment Tool (AMMAT) is provided in Appendix C, with a final
average score of 3.0 across the six categories. The graph in Figure 4-3, extracted from the AMMAT, gives a
summary of the results. Minor inconsistencies or gaps identified were in the areas of Continual

Improvement.
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Figure 4-3 Summary of the AMMAT Assessment 2018 and 2019

Development of areas beyond Maturity Level 3 for individual aspects of the AMMAT will be considered by
WELL where the need is clear, cost effective and justifiable. At this stage, WELL has pushed toward
Maturity Level 4 in the Performance and Condition Monitoring Category due to its use of Asset Health
Indices (AHIs), Asset Criticality Indices (ACIs) and failure rates as well as the asset survival curves it has
started to produce. Figure 4-4 shows the improvements made over the years to the AMMAT. The areas
identified in the AMMAT to be lower than Maturity Level 3, and a brief description of the development
strategy to get from the present maturity level to Level 3 is provided in Table 4-1.
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Figure 4-4 Yearly Improvements to the AMMAT
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Maturity Level Comment

The Asset Fleet Strategies
are developed to analyse the
performance and condition of
assets across the whole life
cycle, as well as
maintenance and
replacement costs, and any

Development Strategy

Complete the Fleet

113 f;?g:(')?llﬁ]em related risks and the associated asset-related Strategies for all assets

performance and condition | risks. Once these Asset Fleet | on the network.

of assets and asset Strategies have been

systems across the whole developed (six have been

life cycle? completed thus far), they will
be periodically reviewed and
update to inform future
AMP's.

Table 4-1 Strategies for Improving Asset Management Maturity
4.6  Quality, Safety and the Environment (QSE)

WELL is committed to providing excellence in QSE outcomes through application of the following principles:

¢ All employees and contractors undertake their work in a safe environment using safe work practices;

e The wellbeing (physical and mental) of staff and field workers is a key focus;

e Members of the public are not harmed by the operation, maintenance and improvement of WELL'’s
assets;

e Controls, such as policies, plans, and competencies are effective for minimising impacts to the
environment;

e Processes such as audit and review procedures are in place to ensure high quality outcomes are
consistently achieved; and

¢ Continuous improvement is a key goal.

To support these principles, WELL maintains a comprehensive set of health and safety, environmental, and
quality policies and procedures which, together with the wider business policies and standards, are
reviewed and updated.

In accordance with WELL'’s mission, health and safety is given top priority and is a core business value. A

Board Health and Safety Committee meets regularly to be appraised on issues and to provide guidance to
management. As illustrated in Figure 4-5, a formalised Safety Leadership Structure is in place to help
ensure that health and safety leadership is provided throughout the business.




Wellington Electricity Asset Management Plan 2019 wellington ’

electricity*
Board Board H&S Committee

F Y

QSE Leadership Team
Meetings

Incident Review Meetings
Breakfasts & Safety Days

CEO and B QSE Managers' Monthly
Management Contractor Safety Meeting

A

L

Capital Works Contractor
Meeting

Project Risk Review
\ H&S Committee
Employee
CEO Monthly Presentation

18 411

7

N

External Sub Contractors
Contractors

Figure 4-5 WELL’s Safety Leadership Structure

WELL holds a monthly Safety Leadership Committee (QSE Leadership Team) meeting to monitor
performance, discuss emerging trends or new issues and progress on key improvement areas. The CEO
and General Managers are part of the QSE Leadership team. WELL employees and contractors work
together via a process of consultation, collaboration and coordination in adhering to safe work practices,
making appropriate use of plant and equipment (including protective clothing and equipment), reviewing
that controls are being managed and reporting of incidents, near misses and hazard observations.

In a similar manner, quality and environmental outcomes are managed by WELL via consultation, co-
operation and co-ordination, with employees and contractors who are required to:

e Take all reasonable steps to ensure that business activities provide an outcome, which minimises
environmental impacts and promotes a sustainable environment for future generations; and

e Take all reasonable steps to ensure the delivery of goods, products and services are to an acceptable
standard and meet the quality expectations of the business.

e |dentify and report any defects or non-conformances to enable improvement in the systems or
performance to maintain quality outcomes.

WELL’s QSE outcomes and processes are discussed in more detail below. The associated performance
objectives and measures are described in Section 5.

4.6.1 Safety Regulation

WorkSafe New Zealand (WorkSafe) is the work health and safety regulator.
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Worksafe's functions include:

e Monitoring and enforcing compliance with work health and safety legislation;
¢ Providing guidance, advice and information on work health and safety; and
e Compliance to the Health and Safety at Work Act 2015.

The Health and Safety at Work Act 2015 (HSW Act) came into effect on 4 April 2016. Consistent with the
HSW Act, WELL continues to develop closer relationships with other organisations and stakeholders where
an interface with network assets exists. The HSW Act requires a greater level of consultation, co-operation
and co-ordination in relation to health and safety duties and issues. This brought about a number of
changes in the way WELL conducts its outsourced field activities. These changes include the ongoing
requirement for due diligence and governance from Board level down and across all parties involved in the
supply continuum. All personnel including contractors and volunteers become workers for the purposes of
the HSW Act. The fundamental obligation to protect workers, the public, and property from harm, remains
the core consideration with effective planning and solid communication being paramount to safe and
effective work management.

4.6.2 Public Safety Management Systems (PSMS)

WELL has a Public Safety Management System (PSMS) framework, built on policies, procedures and
guidelines relevant to the safe design and management of the assets. The PSMS includes assets that are
installed in public areas and the management of these assets to ensure they do not pose a risk to public
safety. The PSMS meets the compliance requirement for electricity distributors to implement and maintain a
safety management system for public safety set out in Regulations 47 and 48 of the Electricity (Safety)
Regulations 2010.

The PSMS also meets the requirements of NZS 7901:2008 Electricity and gas industries - Safety
Management Systems for Public Safety. In 2018 the certification body Telarc reassessed WELL against the
requirements of NZS 7901 and confirmed that WELL was compliant with regulatory requirements.

WELL continues to invest significant resources to raise awareness in the community of the potential risk of
living and working near electricity assets. WELL provides public safety information and advice on its website
www.welectricity.co.nz. The purpose of the website is to help the community stay safe around electricity. It
provides information on electrical shocks, electrical fires, electromagnetic fields, appliance safety, power
line safety and fault reporting details. The website also links to other safety sites and government safety
agencies.

4.6.2.1 School Safety Programme

WELL runs an education programme for schools which educates children about electrical safety. The Stay
Safe programme is aimed at primary school aged children and offered for delivery in schools around the
Wellington region. The programme involves showing a DVD, an electrical safety discussion aided by visual
props and the presentation of the “stay safe around electricity” workbook to each child. The workbook
invites children to visit the Electricity Safety World website, which contains interactive safety games and
information targeted at young children and parents regarding network safety and electrical safety around

the home. There is also a link to the website in the School Safety Programme section of WELL'’s website.
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4.6.2.2 Media Advertising

WELL actively raises public awareness about the dangers of living and working around network assets.
WELL undertakes radio safety campaigns which cover issues such as trees in proximity to overhead lines,
cable identification and mark out, safety disconnects and advice on protecting sensitive appliances with
surge protectors. Radio safety campaigns were conducted in 2018 relating to vegetation management,
excavation safety and safety disconnections for maintenance around the home.

4.6.2.3 Safety Seminars and Mail Outs

In order to help prevent third party contact with the network, WELL works closely with civil contracting
companies (third party contractors working around WELL assets) and other organisations that, through the
nature of their work, need to get closer to the network than normally allowed. This may be in the form of a
planning discussion or on-site safety seminars which raise awareness of safe working practices when
working around the network and particularly when excavating in the vicinity of existing underground
infrastructure.

From time to time WELL mails out letters to various contracting sectors focusing on infringements impacting
safety around the network.

WELL also works with Energy Safety to ensure interactions with the network are conducted safely and
investigated where appropriate.

4.6.2.4 Contractors’ Safety Booklet

WELL has produced a safety publication targeted at civil contractors and those working near, but not
accessing, the WELL network. This booklet “WE* all need to work safely” is handed to those attending
safety workshops and in mail outs to various contracting sectors that interface with the network.

4.6.2.5 Information and Value Add Services

WELL provides an information service to reduce the risk of public safety and incidences of damage to
assets or property. The service is available through a 24 hour freephone number.

This includes services such as:

e Service Map requests
e Cable Locations

e Close Approach

e Standovers

¢ High Load Permits

¢ High Load Escorts

Since 2012 there has been a significant increase in calls relating to service map requests. The increase is
attributed primarily to the UFB rollout in the Wellington region.

The additional risk created by the extra work around WELL poles is being carefully managed in terms of the
HSW Act 2015 by formal contractual conditions and consultation, co-operation and co-ordination between

all parties involved in the UFB installation work.
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4.6.3 Workplace Safety and Initiatives

WELL has the following workplace safety initiatives in place:

4.6.3.1 Staff Health and Safety Committee (H&S Committee)

The H&S Committee represents WELL’s employees and meets bi-monthly to address issues raised by
Workgroup Representatives or reported through WELL'’s Health and Safety Management System (1FiCS).
The H&S Committee is made up of 7 volunteers and deals with concerns ranging from Emergency
Preparedness & Response to faulty appliances that need repair or replacement.

4.6.3.2 Safety Breakfasts

WELL regularly arranges safety breakfasts for all its external contractors. The aim of these breakfasts is to
highlight key safety messages and areas for improvement. The breakfasts are also used to publicly
recognise and celebrate examples of good safety behaviour and practice. On average 300 people are
catered for at these sessions.

4.6.3.3 Annual Worker Safety Workshop

WELL arranges a half day safety seminar for all its workers and closely associated PCBUs and their key
workers on an annual basis. The aim of these seminars is to reinforce WELL'’s desired behaviours through

direct interface with the WELL CEO, keynote speakers and other subject matter experts.
46.34 Site Safety Visits

WELL ensures its directly employed workers undertake familiarisation visits to sites where contractors are
working on the network. The Site Safety Visits are used to confirm understanding and implementation of
corrective actions and to discuss safety systems and opportunities for improvement.

4.6.3.5 Workplace Safety Training and Competence

WELL operates a Work Type Competency (WTC) process which categorises different types of activities on
the network and sets minimum requirements in terms of qualifications, knowledge and experience. All
operational personnel working in the field are required to hold the appropriate competency authorisation for
the work being conducted.

WELL ensures its personnel are trained and competent in safety matters through providing, for example:

e CPR/ First Aid refresher sessions every six months;
e Work Type Competency (WTC) Training;

e Restricted area access training;

e Defensive driving training; and

e Basic Traffic Control management.

4.6.3.6 Incident Review Meetings

WELL holds weekly internal meetings involving the outsourced service providers to review and address
reported hazard observations, near misses and incidents. A key objective of these meetings is to prevent

incidents occurring or recurring, and to use lessons learnt for continuous improvement.
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4.6.3.7 Safety Alerts

When the need arises, WELL issues Safety Alerts to all its service providers highlighting a safety concern
and listing any actions required to reduce the concern.

4.7 Risk Management

WELL aligns its risk approach with that of its parent company by adopting the Enterprise Risk Management
(ERM) — Integrated Framework Risk Management — Principles and Guidelines standard. This provides a
structured and robust framework to managing risk, which is applied to all business activities, including policy
development and business planning. WELL'’s risk management framework is discussed in Section 4.7.2.

Risk management is an integral part of good asset management practice. WELL’s approach to managing
asset specific risks is discussed in Section 7.

4.7.1 Risk Management Accountabilities

WELL'’s Board has overall responsibility for the governance of the business, including approval of the risk
management framework. Board oversight of the risk management process is delegated to the Audit and
Risk Committee, a sub-committee of the Board. This Committee is updated bi-annually by the CEO as part
of the regular management reporting functions in line with the risk management framework.

The CEO is accountable for the performance of the business and as such the effectiveness of the controls
being employed to manage the risk from occurring. While the CEO is held accountable by the Board, the
management team have assigned responsibilities for ensuring controls are implemented and well managed
so that risks are reduced to an acceptable level. The responsibility of controls are assigned to managers
and bi-annually reviewed to ensure they remain relevant and that the risk environment has been assessed
for new risks or changes to the risk profile. Some of the key controls are listed in Section 4.7.3.

4.7.2 Risk Management Framework

WELL’s approach to risk management is illustrated in Figure 4-6.

Establish Context

Risk Management Context
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Risk Analysis
% Preventative / Corrective Controls
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Figure 4-6 WELL’s Risk Management Process

The risk management process as illustrated above covers the following five process steps:
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Establish Context. This takes into account company objectives, the operating environment (discussed in
Section 3.7), and risk criteria.

Risk Identification. Risks are identified through operational and managerial processes. WELL has grouped
its risk into seven categories. Section 4.7.3 describes the controls used to mitigate the risks. The seven
categories of risks are:

¢ Health and safety (employees, public and service providers);
¢ Environment (land, vegetation, waterways and atmosphere);
e Financial (cash and earnings losses);

¢ Reputation (media coverage and stakeholders);

e Compliance (legislation, regulation and industry codes);

e Customer service/reliability (quality and satisfaction); and

¢ Employee satisfaction (engagement, motivation and morale).

Risk Analysis. Analysis is undertaken using both qualitative and quantitative measures and assessed in
terms of likelihood (chance of the event occurring) and consequence (impact of the event occurring).
Consequence and likelihood tables have been established considering WELL'’s asset planning objectives.
Consequence scales reflect levels of consequence for each criteria ranging from extreme (the level that
would constitute a complete failure and threaten the survival of the business), to minimal (a level that would
attract minimum attention or resources). Likelihood scales have been developed depending on the chance
or the likelihood of the event occurring. The risk rating is plotted on a risk chart with its likelihood score on
the y-axis and overall consequence on the x-axis. The risk profiling matrices shown in Figure 4-7 are used
to determine the level of the risk or risk rating.

CONSEQUENCE

LIKELIHOOD

Almost Certain Medium

Likely Medium Medium
Unlikely Medium

Medium Medium

Almost Never

Figure 4-7 Qualitative Risk Matrix

Risk Evaluation. Requires the evaluation of risk likelihood and consequence by appraising the results of a
risk analysis. This evaluation of risk is used to identify controls that could be put in place to mitigate the
risks identified and the priorities of each risk mitigation strategy.

Risk Mitigation. Risk mitigation utilises controls to mitigate the risk. Controls can include procedures and
processes that eliminate or isolate the risk source, changing the likelihood and consequence of the risk
occurring, sharing the risk with another party or parties (e.g. contracts and insurance), and/or accepting the
risk by informed decision. Controls mitigate the likelihood or consequence of the risk which reduces the

inherent risk score to give a residual risk rating.
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4.7.3 Key Business Risks and Controls
Rankings of risk events and control effectiveness were updated in December 2018, identifying no current
extreme residual risks and only one high residual risk.

In total, 45 business risks were assessed by WELL. Table 4-2 shows the 10 highest risks ranked according
to their residual ratings, and then by their inherent risk ratings.

1 Catastrophic earthquake and/or Tsunami that causes significant
damage to Company assets.

2 Non-optimum starting price adjustment. Medium
A health and safety incident that affects one or more employees,

3 contractors or visitors while performing work or visiting the Medium
Business' properties, assets or worksites.

4 Taxation authorities dispute Business' position on tax treatments. Medium

5 Injury or Damage caused or loss suffered to third parties. Medium

6 Sub-optimal performance or failure of network assets. Medium
Non-compliance with relevant laws, regulations and reporting .

7 . Medium
requirements.

8 Non-compliance with the Health and Safety at Work Act 2015. Medium

9 Exploitation of IT security. Medium
Inadequate management and/or supervision of contracted (i.e. .

10 o . Medium
outsourced) activities (including contractor resources).

Table 4-2 Summary of 10 Highest Business Risks

The business identified over 190 unique controls that aim to mitigate the causes and consequences across
the identified risks. The 10 most frequently used controls for managing risk across the business are:

¢ Insurance process including engagement of qualified brokers;
e Board and Board Committees and Reporting Structure;

e Contractor Management System and Processes

e Auditing and Compliance (external and internal);

¢ Management Monitoring, Reporting and Review;

e Purchasing and Procurement Policy and Processes;

¢ Asset Management Policies, Strategies, Standards, and Plans;
e Education, Training and Development Policies and Programs;
¢ Delegations of Financial Authority; and

e Incident reporting and Investigation processes and standards.
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4.7.3.1 Insurable Risks and Insurance Premiums

WELL insures around 15% of the estimated asset replacement cost of network assets, therefore covering
only key strategic assets. The level of insurance cover purchased is based on estimates by specialists to
determine maximum foreseeable loss for assets that can reasonably be insured.

The balance (85% by replacement value) of WELL’s network is not insured, because insurance cover is not
factored into the debt risk premium of the WACC. As such, the customer retains the risk on the uninsured
portion of the network even though the regulated line charges do not include an allowance for the recovery
of the cost of retaining the risk. WELL does not insure its sub transmission and distribution assets as
insurance cover for these types of assets (poles, cables, wires etc.) is currently only available from a small
number of global reinsurers, is very expensive, has high deductibles, and typically excludes damage from
windstorm events.

Illustrating this by way of example, if WELL were to insure poles, cables and wire assets with a policy limit
of $500 million, it would need to pay a 10% deductible of $50 million before any insurance payments would
be provided. In addition, the annual insurance premium for such cover would be in the range of $40 million
to $50 million. This additional cost would be passed onto consumers via line charges and is not considered
economic. Ex post recovery of the full costs is therefore the regulatory recovery mechanism for managing
this risk.

4.7.3.2 Insurance Cover
WELL renews its insurances in two tranches:

1. Industrial Special Risks (ISR) Insurance, which includes Material Damage and Business Interruption
cover and is renewed annually as at 30 June; and

2. General Products and Liability Insurance, includes general, products, pollution, electro-magnetic
radiation, financial loss (failure to supply), and professional indemnity and is renewed annually as at 30

September.
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5 Service Levels

WELL is committed to providing consumers with a safe, reliable, cost effective and high quality energy
delivery system. This section describes WELL'’s targeted service levels to achieve this objective. The
measures and targets presented flow directly from the mission and Business Plan. This section also
explains the basis for measuring the service level performance and how WELL has performed historically.
There are four areas where services levels have been established:

e Safety Performance;

¢ Reliability Performance;
e Asset Efficiency; and

e Customer Experience.

The Reliability Performance Service Levels are discussed in Section 6 separately to the rest of the other
Service Levels due to the complexity and detailed discussions included. The service levels also incorporate
feedback received from the stakeholder groups discussed in Section 3.6.

5.1 Safety Performance Service Levels

WELL has continued to build on the foundation set by past health and safety performance. It is a member of
the Electricity Engineers Association (EEA) and supports initiatives the EEA undertakes in providing
leadership, expertise and information on technical, engineering and safety issues across the New Zealand
electricity industry.

Continual improvement in managing health and safety is core to WELL and involves ongoing review of
health and safety practices, systems and documentation.

WELL welcomes the change in Worksafe New Zealand legislation as an ongoing approach of continual
improvement to workplace safety and a focus on effective identification and management of risk to protect
the welfare of workers engaged in delivering services, and the safety of the public.

Within this context of continuous improvement, four primary measures have been adopted:

¢ Incident, near miss and hazard observation reporting;
e Corrective actions from site visits closed;

e Lost Time Injury Frequency Rate (LTIFR); and

e Total Notifiable Event Frequency Rate (TNEFR).

LTIFR and TNEFR are lagging indicators of safety performance, while hazard observation reporting and site
visits to engage and consult with the workforce are leading indicators that help build a supportive safety
culture and reinforce positive safety behaviours. Past performance and targets for the planning period for
each measure are set out below.

5.1.1 Lost Time Injury Frequency Rate

WELL'’s staff and contractors recorded zero Lost Time Injuries (LTI) incidents in 2018. This resulted in a

2018 LTIFR of 0.00 per million hours worked and a two year rolling average of 0.00.
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Figure 5-1 Lost Time Injury Frequency Rate

5.1.1.1 Planning Period Target

WELL's target for the 10-year planning period is to achieve a zero LTIFR over the whole period.

5.1.2 Total Notifiable Event Frequency Rate

The HSW Act 2015 introduced “notifiable events” which comprise notifiable injuries, notifiable illness,
notifiable incidents and fatalities. The reference to “serious harm” within Section 16 of the Electricity Act

1992 was replaced with Section 23 of the HSW Act 2015 with reference to “notifiable injury, illness or
incident”.

This is a lagging performance measure that commenced in 2016 and is being included into all service
provider performance indicators.

WELL’s staff and contractors recorded four Notifiable Events in 2018. This resulted in a 2018 TNEFR of
2.82 per million hours worked and a two year rolling average of 0.00.

5.1.2.1 Planning Period Target

WELL'’s target for the 10 year planning period is to achieve a zero TNEFR over the whole period.

5.1.3 Incident and Near Miss Reporting

During 2018 WELL continued to implement initiatives aimed at increasing reporting rates of hazard
observations and near miss events. Increased reporting is a measure of a mature safety culture and allows
for continuous improvement from small incidents which in turn reduces the likelihood of serious events.

Total event reporting is consistent in 2018 with previous years with a total of 719 events, at the time of
writing. Approximately 83% of all reported events were classified as minor, 16% were classified as
moderate, whilst less than 1% were of a serious nature. The total number of proactive reports received
during 2018 was 249, an improvement on the previous year's near miss reports. These 249 are further
broken down to 52 near miss events and 197 hazard observation reports.
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5.1.3.1 Planning Period Target

WELL'’s current expectation for the 10 year planning period is to maintain the number of addressed hazard
observation events reported per annum to approximately 300.

5.1.4 Corrective Actions from Site Visits

The WELL Field Assessment Standard provides for the categorisation of corrective actions resulting from
field compliance assessments of worksites by severity and monitoring of close-out times.

There has been a decrease in the ratio of corrective actions identified per assessment against 2012 levels,
as shown in Figure 5-2. Monitoring will continue to help ensure that this trend is continued. A focus in 2017
was compliance with Temporary Traffic Management requirements, with a particular focus on public safety
around worksites.

Corrective Action Type
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Figure 5-2 Corrective Actions arising from Assessments 2012-2018

514.1 Planning Period Target

WELL'’s target for the 10 year planning period is to maintain the current level of field compliance
assessments of approximately 600 assessments per year while reducing all three types of corrective
actions.

5.1.5 Health and Safety Initiatives

During 2019 focus will be placed on the following areas to further improve performance:

Reinforcement of WELL'’s new safety brand “safer together”;

e Increased emphasis on the wellbeing (physical and mental) of staff and field workers via focussed
programmes and engagements;

e Maintain the timeliness of close-out of assessments;

¢ Review the application of the risk management framework and expand the risk assessment process
with clear focus on critical risk and control management and principal/contractor communications;
¢ Maintain site visits to further engage and consult workers on safety culture and supportive behaviours;
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e Continue to expand the consultation, coordination and cooperation where work involves overlapping
PCBU duties; and

e Increase strategic risk collaboration with contracted field service providers in development of practical
and effective risk controls.

5.2  Asset Efficiency Service Levels

The load factor or utilisation of an asset reflects consumer demand profiles, the geography of the region
and historic network design and configuration decisions. WELL'’s predominantly urban network results in a
higher than average utilisation and load density. The asset performance levels relate to the effectiveness of
WELL'’s fixed distribution assets.

5.2.1 Planning Period Levels

Table 5-1 illustrates the level of performance for each measure over the planning period together with key
measures of network density.

WELL aims to maintain the high level of utilisation of asset at current levels, and in line with other networks
that display similar characteristics. WELL has a very high customer density but below average energy
density per ICP. The utilisation levels are shown in Table 5-1.

Distribution Connection
Loss Demand Volume . Energy
transformer ratio densit densit oI intensit
capacity y y density 4
utilisation % ICP/km
Industry
average2° 59.0 30.15 5.6 40.3 185.5 12.3 15,956
WELL 475 39.51 4.7 122.8 486.2 35.3 13,761
Levels

Table 5-1 WELL Asset Efficiency Levels to 2029

WELL is expected to remain at the current levels over the planning period.

5.3 Customer Experience Service Levels

It is important that WELL balances services that customers require with what value they place on these now
and into the future. WELL uses the insights received from customer engagements to test the service levels
provided and inform investment plans for the planning period. In addition, WELL is exploring a number of
initiatives to improve customer service levels.

WELL is establishing new services on the existing website to make the process of applying for a new
connection easier to understand by:

e Providing improved background information on types of connection option and the various times,
complexity and cost impacts of each option to customers; and

% values as per the Pricewaterhouse Coopers (PwC) Electricity Line Business 2018 Information Disclosure Compendium.
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e Adding self-service tools to allow customers to start the order and/or enquiry process. This will help
streamline the front end of this process and will guide customers through the process.

The updated website information and first phase of self-service tools is expected to be delivered in 2019. A
second project to establish service level expectations for quote requests, dependent on the complexity of
work types will be added to the website by 2020.

The EPR has an industry-wide focus on energy hardship as one of their key recommendations. To this
effect WELL is partnering with ERANZ to implement a pilot programme, currently titled ‘EnergyMate’. The
Wellington portion of the EnergyMate programme will target customers in the suburb of Porirua with a
personalised visit, aimed at developing a plan for managing their energy use; improving the energy
efficiency of their homes and connecting them with agencies who can provide financial support. This
programme will help WELL to develop communication tools which can be used by low income customers to
increase their understanding of how they can more easily afford energy use. The aim is to ensure that
families can afford to maintain warm and healthy homes. The pilot programme will be reviewed upon
completion before any further rollout.

5.3.1 Customer Engagement

WELL conducts a monthly customer survey to understand customer perceptions across a range of factors
and includes questions which seek to understand whether customers perceive that the price-quality trade-
off they receive is appropriately balanced. The monthly survey group (“Monthly Outage Sample”) consists of
customers who have recently experienced an outage, on the basis that they are more engaged on the issue
and are better positioned to provide a considered response to queries. WELL conducted a once off survey
of a random selection of customers (“Random Sample”) to enable a comparison with the monthly survey
group perceptions. The results are shown in the charts below for two key cost-quality trade-off questions.

80% 70% 80%

60% 60%

40% 40%

20% 14% 20%

8% -
0% - 0%
Yes Maybe No Yes Maybe No
B Monthly Outage Sample  ® Random Sample B Monthly Outage Sample  ® Random Sample

Q1. Would you be prepared to pay a bit more for your power if | Q3. Would you be prepared to have slightly more power cuts if

it meant fewer power cuts? it meant your electricity bill was a bit lower?

Figure 5-3 Sample of 2018 Customer Survey Results

For Question 1 (Q1), the results from each sample differ greatly for ‘Maybe’ and ‘No’ responses, however
they are consistent in indicating that customers are not prepared to pay more for fewer power cuts. It is
worth mentioning that for the Monthly Outage Sample group, the ‘No’ response has decreased from 85% in
2017 to 54% in the current year. Further analysis is required to determine the reasons for this change.

The results for question 2 (Q2) are more consistent between the two groups and, in combination with the
responses to Q1, suggest that customers are broadly satisfied with their current level of reliability and the
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price of delivering that service. This view is supported by WELL'’s position (yellow diamond) in the low SAIDI
/ low price®* quadrant of the benchmarking analysis in Figure 5-4.
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Figure 5-4 Quality — Price Comparison

In the past year, WELL has also engaged with targeted communities to better understand their experiences
and use their opinions to help develop and improve the level of service and ultimately their customer
experience. WELL also used this opportunity to provide practical advice on what customers can do to
safeguard themselves and their households for unplanned outage situations, and improve their security of
supply. For customers in rural communities, the latter point is particularly important in relation to vegetation
management. Specific examples of WELL’s engagement include a recent visit to residents of a street in
Kingston impacted by a prolonged outage, and (WELL initiated) discussions with community associations in
the Blue Mountains, Pauatahanui and Horokiwi areas. WELL has used these experiences to identify gaps in
performance and develop plans to improve services. WELL'’s intention is to expand these programmes and
use the engagement to help improve its services for customers.

WELL has also had engagement with city councils in the Wellington region with regards to the Tree
Regulations and the issuing of trim and cut notices. This has resulted in a reducing number of outstanding
notices with city councils. This is a practice that will be continued as it helps support WELL’s initiative to
maintain reliability levels for customers.

In addition to monitoring customer’s preferences and Contact Centre performance, WELL also measures
power restoration service level targets, described in Section 5.3.2.

2L WELL uses revenue per ICP as a proxy for price given the availability of data this information disclosure.
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5.3.2 Power Restoration Service Levels

WELL'’s published ‘Electricity Network Pricing Schedule’ provides standard service levels for the restoration
of power to two different categories of consumers: Urban and Rural. These service levels reflect previous
feedback from consumers and are agreed between WELL and all retailers.

In addition to reliability and appropriate prices, customers increasingly expect good, timely information on
their service and its status. Most customers accept occasional power cuts and the ability to keep them
informed when these events occur is also important. Ensuring good customer service and reliable, effective
information flow is therefore a priority. To continue providing effective information to customers, WELL sets
and tracks performance targets for the contact centre, covered in section 5.3.3.1 (Contact Centre Service
Levels) below. WELL is also developing plans for how to ensure that customers impacted by prolonged
outages are kept informed with more detailed status updates than would normally be provided for
unplanned outages of a shorter duration.

The geographical region by customer category is shown in Figure 5-5.

Figure 5-5 Location of Customer Category Areas

5.3.2.1 Planning Period Targets

The targets for the power restoration service levels remain consistent over the planning period 2019-2029,
as set out in Table 5-2.

Maximum time to restore power 3 hours 6 hours

Table 5-2 Standard Power Restoration Service Level Targets 2019-2029
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5.3.3 Contact Centre Service Levels

WELL has developed a set of key performance indicators (KPIs) and financial incentives that provide
service level targets for the Contact Centre (Telnet). These service levels have been in place since 2013.
Due to the high level of consumer satisfaction with Contact Centre performance (90% to 94%), it is
expected the targets and performance measures will remain broadly the same for the planning period from
2019 to 2029.

Feedback from customers, the results of call observations and regular operational reviews are used as
inputs into an ongoing performance improvement programme with the Contact Centre. The improvements
implemented within the last year have been targeted at:

e Improving agent performance through continuous additions to and improvement in knowledge base
content;

e Expansion of the call observation programme to include calls from non-dedicated (overflow) agents;
and

e Improved systems interfaces to reduce the amount of agent manual data input required for outage
notification updates, reducing the opportunity for human error and improving the flexibility of the outage
notification system to better respond during major network events.

5.3.3.1 Contact Centre Targets
There are currently eight service level performance measures for the Contact Centre. These are:

1. Overall Service Level (A1) - This is the measure of call quality. Each month between 10 and 20 random
call recordings are monitored by the Contact Centre and WELL against 16 quality criteria. The
respective scores are compared and discussed. The current target is an overall quality score of 80% or
better.

2. Call response (A2) - This is a measure of the average call response waiting time. The target is 20
seconds average wait. This target is an international standard for utility call centres and is continually
being updated within the call centre industry by customer survey results.

3. Missed calls (A3) - This is a measure of abandoned calls, where the caller hangs up prior to the call
being answered. The target is 4% of calls, or fewer. This target is also an international standard for
utility call centres, which recognises that calls may be abandoned for a variety of reasons, including
some not related to call centre performance. However an abandonment rate above 4% may be
indicative of an issue with the call centre service.

4. Outage Communications (B1): This is a measure of the time taken to initially notify of an outage.
Retailers will be notified, and the WELL website updated, within five minutes of Telnet receiving notice
of an outage affecting 10 or more customers. Note that this initial notification, and all subsequent
updates, also update the WELL website and OutageCheck smartphone app.

5. Outage Communications (B2): This is a measure of ongoing outage updates. Retailers and the WELL
website/outage app will be updated with changes (if any) to affected customer numbers and Estimated
Time of Restoration (ETR) at least every 30 minutes (+/- 5 minutes) during the outage.

6. Outage Communications (B3): This KPI measures that more accurate ETR information is provided

within a reasonable time. Within 90 minutes of Telnet receiving notice of an outage affecting 10 or more
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customers, Telnet will contact the Network Control Room (NCR) or Northpower (as appropriate) to get
an accurate updated ETR. Retailers and the WELL website/OutageCheck app will be updated.

7. Outage Communications (B4): This is a measure of ongoing outage updates for more prolonged
outages. Retailers and the WELL website/OutageCheck app will be updated with changes (if any) to
affected customer numbers and ETR at least every 120 minutes (+/- 5 minutes) during the outage.

8. Outage Communications (B5): This is a measure of the time taken to notify outage restoration.
Retailers will be notified, and the WELL website/OutageCheck app updated, within five minutes of
Telnet receiving notice of outage restoration.

Providing a positive customer experience is an important part of what WELL does and by extension, its
service providers. For WELL staff, Customer Service is one of the key company values. WELL will be
developing and implementing a suite of Customer Engagement tools to help improve the collective skills
across the organisation and thereby constantly seek to improve customer experience.

Table 5-3 sets out the results for the Al to A3 measures for the 2019 year.

2018
Actual

SL Service Element Measure

Average service level

. >80% 82.6%
across all categories

Al | Overall service level

Average wait time across

all categories <20 seconds | 15.4 seconds

A2 Call response

Total missed/abandoned

A3 Missed calls ;
calls across all categories

<4% 3.3%

Table 5-3 Contact Centre Performance

5.3.3.2 Planning Period Targets

The Contact Centre service level targets are to provide consistent performance over the planning period
2019-2029. These are shown in Table 5-4.
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SL Service Element Measure Target
A1l | overall service level Average service Ie_vel across all >80%
categories
A2 Call response Average wait time across all categories <20 seconds
A3 Missed calls Total m|ssed/abandon§d calls across all <4%
categories
Initial Outage Energy retailers notified and the WELL .

e Notification website updated within the time threshold <5 minutes

Ongoing Outage . every 30
B2 Updates Regular outage status updates provided minutes

Estimated Time of . - .
B3 Restoration (ETR) Accurate ETR pr'o'wded within the tlme <1.5 hours

threshold from initial outage notification
Accuracy
Ongoing ETR Regular status updates to prolonged -
e Updates outages provided within the time threshold within 2 hours
Restoration Energy retailers notified and the WELL
B5 e website updated within the time threshold <5 minutes
Notification . i
from the time of restoration

Table 5-4 Customer Satisfaction Service Level Targets 2019-2029
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6 Reliability Performance

Electricity is an essential service for the community. Wellington’s electricity network, although reliable due
to its underground cabling, can be vulnerable to damage from external events. While large disruptions can
occur, and some interruption is expected, customers also reasonably expect to have supply returned
without undue delay, as their welfare and the region’s economy will quickly suffer if the power stays off.

For this reason, WELL is committed to providing customers with a reliable and secure electricity supply.
WELL has consistently demonstrated this commitment by undertaking reliability improvement initiatives to
further progress the performance of the network, some of which are detailed below:

e The worst performing feeder improvement programme such as work undertaken to improve the quality
of supply experienced for customers in the Whiteman’s Valley supplied by Maidstone 10 (discussed
further in Section 6.6);

e Analysis of incidents and outages to identify continual improvement opportunities. In 2018 this included
for example, a greater use of portable generators to reduce the impact to consumers of planned
outages; and

e Work undertaken based on 2017/18 reliability performance to improve practices in vegetation
management as well as greater engagement with tree owners which has resulted in markedly improved
vegetation management performance (discussed further in Section 6.5.1.3).

This section outlines WELL'’s reliability performance and explains how network reliability is managed within
the price quality trade off provided to its consumers, discussed in Section 5. The SAIDI and SAIFI targets
were both met in 2018/19 following two previous years where the limits for both were exceeded. This is a
positive result supported by additional initiatives to further manage reliability.

The structure of the section is:

e How reliability is measured,;

e Comparison of performance with industry peers;
e A summary of the overall reliability performance;
¢ Discussion on event types and controls;

e Worst performing feeder programme; and

¢ Regional performance.

6.1 Reliability Measures

Network reliability is measured using two internationally recognised performance indicators, SAIDI and
SAIFI. When taken together SAIDI and SAIFI indicate the availability of electricity supply to the average
customer connected to the network.

e SAIDI*? is a measure of the total time, in minutes, electricity supply is not available to the average
consumer connected to the network in the measurement period; and

. SAIFI® is a measure of the total number of supply interruptions that the average consumer
experiences in the measurement period. It is measured in number of interruptions®*.

%2 System Average Interruption Duration Index
2 System Average Interruption Frequency Index

# Due to the effect of averaging, SAIFI is reported as a non-integer number.
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In accordance with the methodology established by the Commission, planned outages are weighted by 50%
and the following supply interruptions are not included in the measured performance indicators:

e Interruptions caused by the unavailability of supply at a GXP, as a result of automatic or manual load
shedding directed by the transmission grid operator®®, or as a result of some other event external to the
WELL network;

e Interruptions lasting less than one minute. In these cases restoration is usually automatic and the
interruption will not be recorded for performance measurement purposes. However these interruptions
are recorded by WELL for planning and operational purposes; and

3 Interruptions resulting from an outage of the low voltage network or a single phase outage of the 11kV
distribution network. In practice such interruptions do not have a material impact on measured system
reliability.

6.1.1 Reliability Performance Targets

The regulatory regime that applies to WELL sets reliability targets for each year from 2015/16 to 2019/20.
The data set used to establish these performance targets is based on the 10 years from 1 April 2004 to 31
March 2014, known as the reference period.

The reliability limits for SAIDI and SAIFI are set at one standard deviation above the mean of the reference
period. A compliance test applies which is based on not exceeding a limit in any two of three consecutive
years. The targets and limits for WELL are presented in Table 6-1.

Target 35.44 0.547

Limit 40.63 0.625

Table 6-1 WELL Annual Regulatory Reliability Targets and Limits

Furthermore, the HSW Act caused many EDB’s, including WELL, to review their live versus de-energised
work policies and procedures. This has resulted in an impact to planned outages due to the increase in de-
energised work compared to the reference period. In 2018/19 outages associated with planned work were
partially reduced by deploying portable generators where safe to do so. Although this has been effective, it
has come at a cost, and so will require additional future allowances if this practice is to continue.

The targets for SAIDI and SAIFI are shown in Table 6-2 and reflect WELL’s view that, apart from the
additional cost of using portable generation in support of de-energised work mentioned above, it is
adequately funded to maintain network reliability at current levels. There is uncertainty around the
calculation of targets from 2020/21 onwards, with the final determination not due until the 2020 DPP reset
decision. Table 6-2 assumes that the SAIDI and SAIFI targets beyond 2020 account for the impact of the
HSW Act 2015 and has been calculated using the same methodology as the 2014 determination.

% The transmission grid operator has the authority to direct electricity distributors to shed load. This is necessary during
emergencies to ensure that the power system continues to operate in a secure and stable state.
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Regulatory Year

35.44

35.44 | 35.44 | 39.89 | 39.89 | 39.89 | 39.89

0.547 | 0.547 | 0.547 | 0.594 | 0.594 | 0.594 | 0.594 | 0.594 | 0.594 | 0.594

Table 6-2 Network Reliability Performance Targets

The SAIDI and SAIFI targets against the historical performance are shown in Figure 6-1 and Figure 6-2.
The 2018/19 year includes a forecast to account for the March 2019 month shown in dark blue.

80

70

60

50

40 SAIDI Limit

30

20

Outage minutes per year for each customer

- SAIDI Reported

- SAIDI Forecast March 2019 SAIDI Target

Figure 6-1 WELL SAIDI Performance
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Figure 6-2 WELL SAIFI Performance

6.2 Industry Comparison

WELL was one the most reliable EDBs in New Zealand in 2017/18 as shown in Figure 6-3 and Figure 6-4.
The data source is the annual Information Disclosures made by Lines Businesses and made publicly
available in August 2018. The benchmarking analysis shows that WELL's system reliability indices (i.e.
SAIDI, SAIFI) are currently performing well against comparable networks in New Zealand (shaded in
green).
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Figure 6-3 National SAIDI by EDB for 2017/18
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Figure 6-4 National SAIFI by EDB for 2017/18

6.3 Reliability Performance in 2017/18 and 2018/19

The total year-end SAIDI for 2017/18 was 52.856 minutes which was above the year end limit of 40.63
minutes. The total year-end SAIFI for 2017/18 was 0.680 interruptions and above the year end limit of
0.625. WELL’s network performance for the 2018/19 regulatory year as at 28 February 2019 is currently
under the annual limit of 40.63 minutes for SAIDI and under the yearly limit of 0.680 for SAIFI and is
forecasted to end within target.
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The change in WELL’s SAIDI performance from 2017/18 to 2018/19 across a range of fault causes is
shown as a waterfall chart in Figure 6-5, with the 2018/19 result being the year end forecast as of 28
February 2019. The fault causes represented in the chart are:

e  Overhead Network faults;

. Underground Network faults;
e  Substation faults;

. Car vs. Pole faults;

e  Other Third Party faults;

. Planned work; and

3 Major Event Days.

Overhead faults have been further separated into those caused by asset failure, and those that were not,
for example vegetation, lightning, and animal. Major event days are listed as a separate category in order to
account for normalisation.

Each of these categories is shown as the forecast 2018/19 result either being smaller (coloured in green) or
larger (coloured in red) than their contribution to the 2017/18 result.

2018/19 SAIDI By Outage Type - Change from 2017/18 SAIDI

SAIDI Minutes
<]
.

10 A

0 + T T T T T T T T T T
2017/18 Overhead - Owverhead - Underground Subststions CarvsPole  Other Third Planned  Major Event Other Outage Extrapolated
SAIDI Asset Non Asset Network Party Work Day Types 2018/19
SAIDI

Figure 6-5 Forecast 2018/19 SAIDI Performance by Outage Type — Change from 2017/18

The chart shows improvements in the reliability performance of both the overhead and underground
networks. It also shows a reduction in the impact of planned work. This reflects the effectiveness of the
controls that are in place and is further detailed in Section 6.5.
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6.4 Previous Exceedances of Quality Limits

WELL exceeded its SAIDI and SAIFI limits in 2016/17 and 2017/18. The causes of the exceedance
between the two years were different. The 2016/17 reliability performance was dominated by the effect of
abnormally turbulent wind conditions®® on trees and the overhead network, while 2017/18 saw increased
outages due to earthquake-related cable damage, car vs pole incidents, and the effect of the HSW Act on
live line work. The changing causes between years shows that the non-compliance is not indicative of a
trend of deteriorating performance.

Figures 6-6 to 6-7 present WELL’'s SAIDI performance from 2017/18 to 2018/19 as waterfall charts,
comparing each year to the average performance during the reference period across the range of fault
causes. The error bars represent the standard deviation in the reference dataset for each fault cause, to
highlight the significance of any changes in performance.

Comparing the two years shows that each year’s performance is driven by different fault categories, and
there is no discernible trend in performance.

2017/18 SAIDI By Outage Type - Deviation from Regulatory Target

SAIDI Minutes
&
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T T T T T T T T T T
Regulatory Overhead - Owverhead - Underground Substations Carvs Pole  Other Third Planned  Major Event Other Outage  2017/18
Target Aszet MNon Asset Network Party Work Day Types SAIDI

Figure 6-6 2017/18 SAIDI Performance by Outage Type

% The information related to the uplift in turbulence intensity has been sourced from NIWA.
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2018/19 SAIDI By Outage Type - Deviation from Regulatory Target
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Figure 6-7 2018/19 SAIDI Performance by Outage Type

6.5 Reliability Performance Controls

WELL continuously reviews and updates its asset management practices and plans against the
performance of the assets.

6.5.1 Performance and Controls by Fault Cause

The network SAIDI performance by fault cause from 2016/17 to 2018/19 (YTD) is shown in Figure 6-8.
Major event days are not included in this chart due to the distortion caused by normalisation.
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Figure 6-8 SAIDI Performance by Fault Type 2016/17 —2018/19 (YTD)
A discussion on each of the fault cause categories and associated controls follows.

6.5.1.1 Planned Outages

The increase in planned outages is being driven by the amount of planned work being completed de-
energised. WELL'’s view is that the regulatory limits should be adjusted to reflect the changes from the
review of safe work practices and the material increase in planned outages that has resulted.

Since the 2016/17 and 2017/18 results, further review has resulted in taking a proactive approach to install
portable generation, where safe to do so, to control SAIDI while work is completed de-energised. The
customer benefits and additional costs involved in this approach are being captured to assess the
practicality of returning planned interruptions as close to reference period levels as is safe and cost-
effective.

Not all planned outages can be safely avoided through the use of generators, due to the need for
generators to be connected and disconnected de-energised. To provide work planners with clear and
consistent guidance about where the use of generators is appropriate, WELL has developed a generator

decision matrix, shown in Figure 6-9.
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R ible t Priority Cust
esponm. &to Consideration riorfty .us omers,3 CBD Urban Rural
organise Community Aspects
SP PM/ WE* PM Special Event® Reschedule Work
SPPM / WE* PM safety’ Replan Job” Replan Job’ Planned Outage Planned Outage
SP PM/ WE* PM Gengratf:.r Site Replan Job” Replan Job’ Planned Outage Planned Outage
suitability”
G T Gi t
SP PM/ WE* PM Outage <0.03SAIDI | o claeorarrange | Generate or arrange Planned Outage Planned Outage
with customer with customer
SP PM/ WE* PM Outage > 0.03 SAIDI® Generate Generate Generate Generate
SP PM/ WE* PM Duration > 6 hours® Generate Generate if possible Generate if possible Generate if Possible

Notes

1: If it Is unsafe to connect a generator or work cannot be carried out safely without risks to staff or public is not able to be controlled

2: If the site is unsuitable for generator installation

3: Sewerage site, WETA, given sufficient notice (and finishing on time), generators may not be required. Community aspects include traffic lights at major
intersections, police stations and the like. (Contact customer to discuss work)

4: Is there a special event on the day you have planned the work? Sport finals, Markets, ticker tape parade efc...

5: 0.03 is the target SAIDI figure per planned outage. Use the SAIDI calculator and compare the SAIDI cost of your outage with the cost of generation. An outage of
0.05 SAIDI will cost approximately $5,000, 0.03 will cost approximately $3,500

&: Negotiation with the customer is key, if an interruption greater than 6 hours is expected, first inform the customer.

7: Escalate and re-assess job to see if alternative methodology or smaller outage area can be achieved. If no alternative, then schedule planned outage.

Figure 6-9 Decision Making Criteria for Generator Use on Planned Work

The number of SAIDI minutes saved through the use of generators in support of planned work since
recording began in February 2018, and the costs of doing this, through to July 2018 are shown in Figure 6-
10. The reduction in cost per SAIDI minute generated is due to generators providing supply to larger areas
in support of longer planned outages as contractors have gained confidence with their use.
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Figure 6-10 Cost/Benefit of Generator Usage — 2018
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The controls in place for de-energised work are:

e Extending the time for approving outages to improve the planning of outages by providing more time to
determine how best to reduce the impact to consumers and to also allow for a greater notification
period for customers;

¢ Reducing the threshold for peer review of requests for planned outages to be for those greater than
0.03 SAIDI minutes, down from 0.05 SAIDI minutes, to ensure all reasonable avenues for minimising
customer impacts have been considered;

e Introducing a risk assessment process on live work to ensure the decision whether to do work live or
de-energised follows a consistent process considering both safety and network impact; and

e Trialling the cost effectiveness of using generators in 2018 as a means of limiting the impact of de-
energised work.

WELL will continue to manage planned SAIDI as prudently as possible through the controls outlined above.
However, it is anticipated that the impact of planned outages will not be reduced to the levels of the
reference dataset, and will continue to be a challenge for WELL in meeting a consistent reliability target in
the future.

Figure 6-11 Examples of Generators Supporting Planned Work

6.5.1.2 Overhead Equipment

The performance of the overhead network in 2018/19 year to date has been better than average. This
reflects the benefits from the actions implemented following the Strata review of 2015/16 as well as the
plans put into place after the 2016/17 exceedance of targets which was primarily driven by the overhead
network.

These events generally occur during days of strong winds or stormy weather and the resultant overhead
equipment failures are often due to failed connectors. The relative SAIDI impact of different overhead

equipment failure fault causes is shown in Figure 6-12.
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Figure 6-12 SAIDI Impact of Overhead Equipment Failure as the Fault Cause

Specific controls for overhead related events are:

e Targeting the worst performing feeders. This is a programme which has historically delivered good
results in terms of improving feeder performance as discussed in Section 6.6;

e Undertaking pole, cross-arm and insulator replacement programmes;

e The introduction of leading indicators such as pole and conductor degradation rates based on actual
sampling and testing programmes as discussed in Section 7;

e Adoption of the Gelpact cover to improve the corrosion resistance of Ampact connectors; and
o Risk assessment of 33kV lines before any planned work that would place the substation they supply on
N security.

6.5.1.3 Vegetation

The number of vegetation faults experienced in 2016/17 resulted in a further review of vegetation
management processes and adoption of a more risk-based approach being undertaken by WELL and its
vegetation management contractor, Treescape. WELL’s vegetation management up to 2017 had been
based on a five-yearly inspection cycle across the network. WELL increased its vegetation management
budget from May 2017 so that Treescape could return to the most affected feeders for an out-of-cycle round
of vegetation survey and cutting, while continuing with the five-yearly surveys that had been scheduled for
the year. Figure 6-13 shows the SAIDI impact of vegetation faults, which has been declining since 2016/17,
indicating the effectiveness of this approach.
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Figure 6-13 SAIDI Impact of Vegetation as the Fault Cause

In conjunction with this approach, WELL and Treescape developed a risk-based approach to managing
vegetation outside the regulated zones, which was implemented in 2017. All parts of the network are now
assigned a potential reliability consequence, which establishes the level of detail required for tree
assessments in that area. Each tree is then assessed for its likelihood of failure, with the level of detail
required for this assessment being determined by the potential consequence. The likelihood and
consequence are combined to determine the reliability risk the tree poses, and the cost-benefit of cutting it
to reduce that risk. Even though the regulations do not give WELL a right to manage vegetation outside of
the regulated zones, the risk-based approach has provided WELL with a tool for engaging with tree owners
about the potential impact of their trees on the reliability of the power supply.

Figure 6-14 Bark Blown onto Overhead Conductors
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Specific controls for vegetation events are:

¢ Increased vegetation contract in 2017 which has helped reduce vegetation faults in 2018/19, this has
been further increased in 2019;

e Increased vegetation work on shorter survey cycles for worst performing feeders to reduce vegetation
faults;

¢ Introduction of a risk-based approach to tree trimming in 2017 considering location of the tree along the
feeder and proximity and type of tree which allows vegetation spend to be focussed on high priority
areas;

¢ Reinforced response to issued Cut or Trim Notices, including increased customer engagement with
local authorities regarding street trees; and

e Installation of covered conductors in four trial locations to assess their effectiveness at reducing risk

from vegetation.

Figure 6-15 Covered Conductor Trial Installation Before (left) and After (right)

6.5.1.4 No Fault Found

Most of the incidents which are listed as ‘no fault found’ occur during stormy weather and therefore were
most likely the result of vegetation or line clash short-time events.

After a ‘no fault found’ event, the affected feeder is re-patrolled during daylight hours to identify possible
causes that may not have been apparent during the fault. However there will likely be instances where the
cause of the interruption cannot be identified with any certainty.

6.5.1.5 Underground Equipment

Failures in underground equipment are generally due to cable joint or termination failures. Cable systems
themselves generally have a long life and high reliability as they are subject to fewer environmental hazards
than overhead assets. Underground equipment faults have shown an increase in 2017/18 and a decrease
in 2018/19 as shown in Figure 6-16.
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Figure 6-16 SAIDI Impact of Underground Equipment Failure as the Fault cause

The cause of the increase in cable faults is damage to joints and cable sheaths could have been caused by
the November 2016 earthquake, leading to moisture ingress and failure during the winter of 2017. There is
a correlation in the location of ground shaking during the November 2016 earthquake and the location of
cable faults during 2017/18, as shown in Figure 6-17. This mirrors Orion’s experience of an initial increase
in failures in the aftermath of the Christchurch earthquakes, followed by a gradual return to historical failure
rates®’. While the rate of 11 kV cable faults declined in 2018/19, low voltage cables have continued to show

elevated failure rates.

Figure 6-17 11 kV Cable Faults from 2017/18 vs. Kaikoura Earthquake Ground Shaking Intensity?®

27 Orion Asset Management Plan 2018-2028, Section 4.11.

8 Ground shaking intensity map supplied by GNS. Yellow areas indicate strong ground shaking.
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Specific controls for underground events are:

e A cable test programme focussing on high risk cable sections including Lower Hutt area with elevated
fault numbers in 2017/18;

e Cost benefit analysis used to determine whether to replace or repair cables following faults; and

e Asset health and criticality analysis used to assess the risk of 33kV cables which has also been
extended to 11 kV cables.

6.5.1.6 Third Party Incidents

Third party incidents contributed 20% or 10.7 minutes and 31% or 8.3 minutes of the total SAIDI incurred in
2017/18 and 2018/19 YTD, respectively. This is a significant increase compared to the average previous
contributions of 3.8 minutes and the allowance in the target based on the reference period average of 4.8
minutes. The primary contributor to third party incidents was car versus pole events.

The UFB network project which had a significant impact on the number of third party strikes in 2015/16 and
2016/17, has reduced significantly. This is due to the intensive engagement that WELL undertook with UFB
contractors to ensure that their workers are competent to work in proximity to the network and the
agreements arranged with UFB providers to allow provisioning from the WELL overhead network rather
than underground. Similarly, third party incidents due to landowners felling trees have decreased.

The breakdown of the number of events and SAIDI impact are shown in Figures 6-18 and 6-19.
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Figure 6-18 Outage Count of Third Party Incidents as the Fault Cause
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Figure 6-19 SAIDI Impact of Third Party Incidents as the Fault Cause
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Specific controls for car versus pole events are:

e Increasing the visibility of poles in identified higher risk areas. Existing poles near intersections have
reflectors and white paint at the bottom of the pole, and all new poles installed beside roads are fitted
with reflectors; and

e Considering relocation of poles when they are being replaced.

WELL has deployed a number of safety campaigns targeting third party contractors working around the
network assets. These include:

e Engaging those involved with the UFB roll out programme;

e Targeting trades and contractors with radio advertising (“Look Up, Look Out”); and

e Continuing to participate in the ‘Before U Dig’ programme which provides free plans and cable mark-
outs to third parties during the planning process and prior to field excavation.

Figure 6-21 Fault Cause — Car versus Pole
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6.5.1.7 Lightning and Animal Fault Causes

Outages due to lightning on 11kV assets are usually the result of failure of overhead transformers caused
by the strike. Extreme lightning events do not occur often in the Wellington region.

Outages due to animals are caused by birds and possums contacting the 11kV overhead lines. To reduce
the risk posed by possums WELL uses possum guards (a 600 mm tall metal sheet wrapped around the
mid-section of the pole) in rural areas.

6.5.1.8 Substation Equipment

Substation equipment related outages remain well controlled by WELL's switchgear replacement
programme, described further in Chapter 7.

6.5.1.9 Other Significant Controls
WELL also has implemented a number of other generic controls that apply across all categories:

e Mitigating, where practicable, the impact of severe storms by using line sectionalisers, line fault
indicators and reclosers, and by employing well-practiced emergency restoration plans;

e Analysing all significant outages (over 0.45 SAIDI minutes or 0.02 SAIDI interruptions) to identify root
causes and recommendations to prevent recurrence;

e Monitoring trends in outages causes and other asset failures to identify changes in maintenance
practices and to confirm assets to be upgraded,;

¢ Monitoring of field response and repair times for major faults to identify causes of prolonged outages
and develop strategies to improve restoration times;

e Further refinement of the targets to reflect consumer segments (for example, Wellington CBD requires
a higher level of security than rural consumers); and

e Extending risk based analysis in asset strategies to cover conductors and underground cables.

6.5.2 External Reviews

A period of extreme weather events led to WELL’s non-compliance with the Quality Path in both 2012/13
and 2013/14. This non-compliance prompted the Commission to engage Strata Consulting to review
WELL'’s asset management practices. Strata included recommendations from the review that it considered,
if applied by WELL, would be likely to improve the probability of achieving and sustaining reliability
performance within the quality standards in the future. These recommendations have been completed as
detailed in previous AMPs.

Following the exceedance of reliability limits in 2017/18, the Board requested an external review of WELL's
asset management practices. Jacobs was contracted to complete this review by July 2018. The high level
scope was to:

¢ Meet with WELL management and staff to gather information on the reliability performance, outage
causes and current practices;

¢ Review SAIDI data and determine whether there are any particular areas where SAIDI is increasing
and the root causes of these;

e Undertake a review of tree trimming practices and benchmark WELL’s vegetation opex against industry
peers;

¢ Undertake a review of car versus pole incidents and benchmark against other urban EDBS;
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e Undertake a review of equipment failure and consider the adequacy of WELL opex and capex to
manage the equipment failure levels over time. Where appropriate, benchmark WELL'’s capital
expenditure on equipment replacement against industry peers with similar network designs;

¢ Undertake a review of any impact that restricting live line work has had on SAIDI; and

e Report on peer group practices for reliability improvement and any improvement opportunities identified
from the above review.

As a result of the review Jacobs made the following conclusions:

e The 2016/17 and 2017/18 reliability exceedances can be explained and are generally not due to a
repeating pattern;

e The processes that WELL uses to manage its network reliability are comparable with other similar New
Zealand EDBs;

e There is clear evidence that WELL staff are seeking to improve the network’s reliability and the
associated company processes;

e The peer group Jacobs examined, in comparison to WELL, are predicting (on average) that planned
outage levels will continue to rise due to less live-line work;

e WELL’s expenditure on vegetation management (per km of overhead line) is above the average spend
(per km of overhead line) of its peers;

e WELL’s reported equipment failures appear to be relatively constant and do not indicate levels have
been increasing;

e There is some evidence that third party vehicle damage has increased in recent times;

e WELL’s replacement and reliability capex as a percentage of its annual depreciation was consistent or
higher than its peer group; and

e A significant portion of WELL'’s reported SAIDI/SAIFI is due to faults on its overhead network.

Jacobs’ key recommendations were that WELL:

e Continue to refine and expand its CBRM asset management approach to as many asset classes as
possible;

e Continue to refine and capture asset fault/defect information in order to identify, as early as possible,
any reductions in asset health;

e Continue with its covered aerial conductor trials in order to confirm the benefits of its installation; and

e Consider undertaking a review of the line designs of key/critical overhead lines to ensure that the lines
are designed to cope with the weather conditions to which they are subjected.

The recommendations have been turned into actions that are being tracked by the Board.

6.6 Worst Performing Feeder Programme

WELL undertakes line refurbishment on sections of network due to condition or performance. These
projects are determined from the analysis of the worst performing feeders.

Identification of worst performing feeders is based on five factors:

e SAIDI - if the feeder has had an annual SAIDI greater than or equal to 0.50 minutes;
e SAIFI —if the feeder has had an annual SAIFI greater than or equal to 0.01;

¢ Number of interruptions — if the feeder has greater than or equal to 2 interruptions;

e If the feeder outages have accumulated an annual reliability cost of over $100k; and

Page | 105




Wellington Electricity Asset Management Plan 2019 W'?”iﬂg_tor\
electricity~

o If the feeder performance has deteriorated significantly since the previous period in any of the above
four factors.

Faults on these worst performing feeders are reviewed to determine whether there is a common root cause
that could cost effectively be addressed. Remedial actions identified by this review are fed back into the
work programme, where the resulting activities are carried out either under corrective maintenance or as a
network project, depending on the scope of the work required.

A limitation of the programme is the degree to which the worst performing feeders vary from year to year, so
while it will produce a general improvement over time, it cannot prevent a one-off high impact failure on a
feeder with no history of poor performance.

It also takes time for the benefits of these programmes to become apparent in reliability statistics. The
reliability programmes in place for the 2016/17 Worst Performing Feeders are identified in Table 6-3, while
the benefits of those programmes are shown in Figures 6-22 and 6-23 of the improvement in reliability of
the feeders concerned. The programmes for the 2017/18 worst performing feeders are currently in
progress, with their benefits expected to become visible from 2019/20 onwards.

Worst Performing
Feeders 2016/17

Reliability Programme

Maidstone 10 Vegetation management
Melling 10 Line refurbishment
Ngauranga 4 Line refurbishment
Plimmerton 8 Vegetation management
Brown Owl 5 Line refurbishment
Haywards 2722 Line refurbishment
Tawa 11 Vegetation management
Plimmerton 11 Line refurbishment
Ngauranga 7 Line refurbishment
Brown Owl 3 Vegetation management

Table 6-3 Reliability Programmes for the 2016/17 Worst Performing Feeders
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Figure 6-22 Improvement of the 2016/17 Worst Performing Feeders by SAIDI
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Figure 6-23 Improvement of the 2016/17 Worst Performing Feeders by SAIFI
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6.7 Reliability Contribution by Council Area

Figures 6-24 and 6-25 show the SAIDI and SAIFI contributions from each network area to the overall WELL
regional performance figures. One notable fact has been the increase in SAIDI and SAIFI, particularly in the
Lower Hutt area, due mainly to the larger amounts of de-energised work as a result of the HSW Act
(discussed in Section 6.1).
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Figure 6-24 SAIDI Contribution by Area (as at February 2019)
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Figure 6-25 SAIFI Contribution by Area (as at February 2019)







Wellington Electricity Asset Management Plan 2019 We||iﬂg_t0“
electricity~

7 Asset Lifecycle Management

This section provides an overview of WELL'’s assets, and its maintenance, refurbishment and replacement
strategies over the planning period. The objective of these strategies is to optimise operational, replacement
and renewal capital expenditure on network assets, whilst ensuring that the network is capable of meeting
the service level targets and mitigating risks inherent in running an electricity distribution network.

In summary, the section covers:

e Asset fleet summary;

¢ Risk-based asset lifecycle planning;

e Stage-of-life and asset health analysis;

¢ Maintenance practices;

¢ Asset maintenance and renewal programmes; and
e Asset replacement and renewal summary.

7.1 Asset Fleet Summary

A summary of the population for each of the Information Disclosure Requirements (IDR) categories and

asset class is shown in Table 7-1.

IDR Category Asset Class Section MeasllJJrrl?tment Quantity
Sub Transmission Sub transmission Cables 75.1 km 138
Sub transmission Lines 7.5.3.2 km 57
Zone Substations Zone Substation 75.2.1 number 52
Transformers
Zone Substation Circuit 75.2.2 number 368
Breakers
Zone Substation Buildings 7.5.2.3 number 27
Distribution and LV Distribution and LV Lines 7.5.3.3 km 1,674
Lines
Streetlight Lines 7.5.3.3 km 810
Distribution and LV Poles 7.5.3.1 number 39,561
Distribution and LV Distribution and LV Cables 75.4 km 2,875
Cables
Streetlight Cables 754 km 1,105
Distribution Distribution Transformers 75.5.1 number 4,399
Substations and
Transformers Distribution Substations 755 number 3,702
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Distribution Distribution Circuit Breakers 7.5.6 number 1,279
Switchgear
Distribution Reclosers 75.7.1 number 16
Distribution Switchgear - 7.5.7.2
Overhead number 2,576
Distribution Switchgear -
Ground Mounted/Ring Main 7.5.6 number 2,567
Units
Other Network Assets Low_VoItage Pits, Pillars and 756.1 number 12,250
Cabinets
Protection Relays 7.5.8.2 number 1,405
Load Control Plant 7.5.9.4 number 24

Table 7-1 Asset Population Summary
7.2 Risk-Based Asset Lifecycle Planning
Risk-based asset lifecycle planning consists of the following:

e Design, construction and commissioning according to network standards, including the use of
standardised designs and equipment where appropriate;

e Condition-based risk assessments;
¢ Routine asset inspections, condition assessments and servicing of in-service assets;

e Evaluation of the inspection results in terms of meeting customer service levels, performance
expectations and control of risks;

e Maintenance requirements and equipment specifications to address known issues; and
e Repair, refurbishment or replacement of assets when required.
Throughout all of these stages, ensuring the safety of the public and workers is the highest priority.

WELL takes a risk-based approach to asset lifecycle planning. The preventative maintenance programme is
based on each maintenance task having a set cycle based on a known reliability history and is also
influenced by any trended degradation of condition that may occur across a fleet. Corrective maintenance
tasks identified as a result of preventative maintenance are prioritised for repair according to severity and
consequential risk to safety and network performance.

Standardised designs are used for high volume assets, including overhead and underground construction,
distribution substations, and distribution switchgear. This approach ensures:

e Familiarity for contractors, increasing the safety and efficiency of construction and operation;

e Procurement benefits, through reduced lead times and increased stock availability; and

Page | 111




Wellington Electricity Asset Management Plan 2019 Welliﬂg_mﬂ
electricity~

e Economic benefits, as standard products generally have lower cost than customised or non-standard
ones.

High value asset replacements such as sub transmission cables and zone substation assets are designed
to meet the specific needs of the project, however must still meet the requirements of relevant network
standards.

Electricity distribution assets have a long but finite life expectancy and eventually require replacement.
Premature asset replacement is costly as the service potential of the replaced asset is not fully utilised.
Equally, replacing assets too late can increase the risk of safety incidences and service interruptions for
consumers. Asset replacement planning therefore requires the costs of premature replacement to be
balanced against the risks of asset failure, public or contractor safety and the deterioration of supply
reliability that will occur if critical assets are allowed to fail in service. Hence, there is a balance to be found
between the cost of maintaining an asset in service and the cost to replace it.

This section focuses on the different asset classes and provides an insight into the condition and
maintenance of each class with an overview of maintenance programmes and renewal and refurbishment
programmes.

7.3  Asset Health Analysis

WELL makes use of the EEA Asset Health Indicator Guide - 2016. This methodology specifies a number of
health indices for each asset class, which are rated on a scale of H5 (new) to H1 (end of life). The overall
Asset Health Indicator (AHI) is determined by its worst health index, further reduced by any indices scoring
less than H4.

The results of WELL’s AHI are displayed below and show that since 2015 WELL has reduced the number of
assets in the H1 & H2 categories for most asset fleets. It must be noted that over this same period, the
methodologies to calculate asset health have changed slightly and that data accuracy has also improved.

=¢=—H1 & H2 assets - 2015 H1 & H2 assets - 2019

Distribution Cables

Zone Substation Distribution OH

Transformers
\/
Zone Substation “

Switchgear

Distribution
Switchgear

Distribution
Transformers

Asset Health Analysis does not rely on factors having subjective weightings and does not take into account
asset criticality or consequence of failure. WELL has developed an Asset Ciriticality Indicator (ACI) using the
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same methodology as Asset Health Analysis, incorporating factors such as number of consumers affected,
load type and firm capacity. Asset criticality is scored on a scale of I5 (very low impact) to 11 (major impact).

The result of this analysis is a health-criticality matrix for each major asset class, with the asset location on
the matrix giving an indication of risk. As an example, the health-criticality matrix for power transformers on
the WELL network is shown in Figure7-1 and further discussed in Section 7.5.2.

Lowest Impact Asset Criticality Highest Impact
5.0 4.0 3.0 25 2.0 15 1.0
Worst Health 1.0 1
1.5 2
= 2.0
I
[}
T 2.5 5 20 1
[}
[])
< 3.0 4 7 4 1
4.0 1 2 2 2
Best Health 5.0

Figure 7-1 Health-Criticality Matrix (Power Transformers example)

Each number in the matrix gives the number of assets, be they units or circuits, falling into that particular
combination of health and criticality. The highest priority is to address assets in the red area of the matrix.
These require work to move them to a lower priority colour. Orange assets are the next priority, and should
have work undertaken to move them to a lower priority. Yellow assets are candidates for additional
monitoring, maintenance or contingency planning, due to either their health being marginal or their criticality
being high. Green assets can continue operating with normal routine maintenance as identified in WELL'’s
maintenance practices.

Projects are identified to either improve the health of an asset, or reduce its criticality. The impact of
potential changes to health and/or criticality, whether the result of a project or deterioration in condition, can
be clearly shown by the movement of the asset within the matrix.

Accordingly, WELL is progressively moving the assessment of asset fleets to the risk based asset health-
criticality framework to provide an objective and prioritised list of needs to be addressed within the planning
period. To date the asset classes that have been addressed are:

e Sub transmission cables;

e Zone substation power transformers and tap changers;
e Zone substation switchboards and circuit breakers;

e Poles;

e Distribution transformers;

e  Ground-mounted distribution switchgear;
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e Distribution cables; and
e Distribution overhead lines.

7.4 Maintenance Practices

7.4.1 Maintenance Standards

WELL currently contracts Northpower as its Field Services Provider to undertake the network maintenance
programme under a Field Services Agreement. Maintenance of all assets is undertaken according to
standards that have been developed by WELL.

Condition-based risk management of assets is achieved through a well-defined condition assessment and
defect identification process that is applied during planned inspection and maintenance activities. The
condition information is then fed into the SAP PM maintenance management system by the Field Services
Provider and analysed alongside other key network information. This enables WELL to prioritise field data
to make efficient and optimised asset replacement decisions and maintain visibility and tracking of
maintenance tasks in the field.

Vegetation management is provided by Treescape and is carried out in accordance with WELL policies and
the Electricity (Hazards from Trees) Regulations 2003. Under the regulations, tree owners are responsible
for maintaining their vegetation to a safe clearance distance. There is a risk that this maintenance does not
occur and vegetation related outages may start to increase if tree owners neglect their obligations under the
Regulations.

7.4.2 Maintenance Categories
Maintenance is categorised into the following areas:

1. Service Interruptions and Emergencies. Work that is undertaken in response to faults or third party
incidents and includes equipment repairs following failure or damage, and the contractor management
overhead involved in holding resources to ensure appropriate response to faults.

2. Vegetation Management. Planned and reactive vegetation work.
3. Routine and Corrective Maintenance and Inspection. This comprises:

a. Preventative Maintenance works. Routine inspections and maintenance, condition assessment
and servicing work undertaken on the network. The results of planned inspections, and
maintenance, drive corrective maintenance or renewal activities.

b. Corrective Maintenance works. Work undertaken in response to defects raised from the planned
inspection and maintenance activities.

c. Value Added. Customer services such as cable mark outs, stand over provisions for third party
contractors, and provision of asset plans for the ‘B4U Dig’ programme, to prevent third party
damage to underground assets.

4. Asset Replacement and Renewal. Reactive repairs and replacements that do not meet the
requirements for capitalisation.

The forecast maintenance expenditure for 2019-2029 is summarised by asset class throughout this section.
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7.5 Asset Maintenance and Renewal Programmes

This section describes WELL'’s approach to preventative maintenance and inspections. It also sets out the
maintenance activities undertaken for each asset class and commentary is provided on renewal and
refurbishment policies or criteria plus known systematic issues. The IDR categories (with their associated
asset classes) covered are:

e  Sub transmission (Cables);

e Zone Substations;

e Distribution and LV Lines;

e Distribution and LV Cables;

e Distribution Substations and Transformers;

e Distribution Switchgear; and

e  Other Network Assets.

The description for each asset class is structured in the following manner:
e A summary of the fleet;

e Maintenance activities relevant to the asset class;
e The condition of the assets;

e The approach to renewals for the class including life extension activities and innovations; and

The health indices, where these are used.
7.5.1 Sub transmission (Cables)

Fleet Overview

WELL owns approximately 138 km of sub transmission cables operating at 33 kV. These comprise 50
circuits connecting Transpower GXPs to WELL's zone substations. Approximately 32 km of sub
transmission cable is XLPE construction and requires little maintenance. The remainder is of paper-
insulated construction, with a significant portion of these cables being relatively old pressurised fluid filled,
with either an aluminium or lead sheath. A section of the sub transmission circuits supplying Ira Street zone
substation are oil-filled PIAS (paper insulated aluminium sheath) cables rated for 110 kV but operating at 33
kV. Even though WELL has a number of mature cables in its fleet, all cables are monitored via weekly
inspections and monitoring of cable pressures and fluid leakages. Each individual cable is modelled using
WELL'’s Asset Health and Criticality systems. The lengths and age profile of this asset class are shown in
Table 7-2 and Figure 7-2.
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Design voltage

Percentage Quantity

Paper Insulated, Oil Pressurised 33 kv 30% 42km
Paper Insulated, Gas Pressurised 33 kv 33% 46km
Paper Insulated 33 kv 7% 9km
XLPE Insulated 33 kv 23% 32km
Paper Insulated, Oil Pressurised 110 kv 7% 9km
Total 138km

Table 7-2 Summary of Sub transmission Cables

Note: the 33 kV rated cables that are run at 11 kV are not included in the sub transmission circuit length.
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Figure 7-2 Age Profile of Sub transmission Cables

Maintenance Activities

The following routine planned inspection, testing and maintenance activities
transmission cables:

are undertaken on

sub
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Testing of cable sheath and outer servings,
Cable sheath tests continuity of sheath, cross bonding links and sheath | 2 yearly
voltage limiters.

Sub transmission - cable . . . . .
Inspection and minor maintenance of equipment in

gas_/ oil InjlEer substations, kiosks and underground chambers. 6 monthly
equipment inspection
Sub transmission - regular | Patrol of cable route; replace missing or damaged Weekly

patrol cable markers.

Table 7-3 Inspection and Routine Maintenance Schedule for Sub transmission Cables

In conjunction with the above routine maintenance schedule, all fluid filled cables have pressure
continuously monitored via the centralised SCADA system, with managerial oversight through a monthly
reporting process. This monitoring provides information that identifies cables where pressure is reducing
and allows the situation to be promptly investigated.

When fluid-filled cables develop a leak, they can usually be dug up and repaired without having to cut the
cable. However, when a more serious electrical fault occurs, a new section of cable will be necessary. On
some occasions transition joints are made to join the pressurised cables to sections of XLPE cable. These
joints are relatively expensive at around $100,000 each, meaning that to replace even short sections of
cable will cost a minimum of $250,000, making it uneconomic to have a large number of such joints in a
single cable. The outcome of this is that where a cable is located in an environment where damage is likely
to occur, it is more economical to install a long length of replacement XLPE cable than several short
lengths.

One of the key tests is the sheath test, which indicates whether there is damage to the outer sheath and
gives an early indication of situations where corrosion or further damage (leading to leaks) may occur, as
well as proving the integrity of the earth return path.

Objective condition assessment on cables with fluid pressurisation is difficult and quite limited, as a number
of assessment techniques, including partial discharge testing, are not applicable to these types of cables.
The main mode of failure of these cables is stress on the joints and resulting failure, as well as sheath
failures allowing fluid leaks and areas of low pressurisation along the length of the cable. Accordingly, the
leaks and the cable can be repaired before the electrical insulation properties are compromised.

The historic fault information for each cable, is used to assess and prioritise the need for cable replacement,
as well as determining the strategic spares to be held. Strategic spares for sub transmission cables are
outlined in Table 7-4.
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Medium lengths of fluid filled cable are held in store to allow
Medium lengths of cable replacement of short sections following damage, to allow repairs
without requiring termination and transition to XLPE cable.

Stock is held to repair standard fluid filled joints. A minimum stock

Standard joint fittings level is maintained.

Two gas to XLPE cable transition joints are held in storage to allow the
Termination/transition joints | replacement of damaged sections of gas filled cables with non-
pressurised XLPE cables where necessary.

WELL is investing in the design of alternative overhead line routes for
all fluid filled sub transmission cables to prepare for the possibility of
Emergency Overhead Line significant damage post a major earthquake. WELL is procuring

Spares enough spares to construct 19km of emergency overhead lines. This
is part of the approved SCPP programme discussed in detail in
Sectionl11.

Table 7-4 Spares for Sub transmission Cables?

Cable Condition and Failure Modes

Gas-filled cables

Gas-filled HV cables have been in use internationally since the 1940s and are still in service in many utilities
in New Zealand and Australia. They have proven to perform well when they are installed in benign
environments that are not prone to disturbance or damage. WELL, however, has many of its gas-filled
cables installed under busy roads in urban environments and through structures such as bridges. Vibration
from traffic has been identified as a contributing factor to some mechanical failures. This requires close
monitoring of cable performance to manage any deterioration and consequent reduction in levels of service.
Some of these cables in particular have been repaired numerous times as a result of third party damage or
after gas leaks have been found.

The Evans Bay 1 cable is being regularly topped up with gas throughout the year. A maintenance task has
been created for the location, identification and repair of the gas leak on this cable which will be done in
2019. The rate of leakage on gas cables throughout 2018 has remained constant with no significant trends
of increasing leakage identified.

Fluid-Filled Cables

Fluid-filled cables were installed in the WELL network from the mid-1960s until 1991. Some circuits, for
example Tawa in 2017 and Johnsonville in 2017, have experienced fluid leaks but in general the condition
of the cables remains good for their age. The environmental impacts of leaks have been mitigated through
the use of biodegradable cable fluid.

A large fluid leak occurred on the Titahi Bay B cable in 2018 which is of 33kV construction but is operated at
11kV. The leak was found to be in the pipework of the hydraulic system in January 2019 and repaired.
Levels are now back to normal and the cable pressure will continue to be monitored.

 Section 11 describes additional spare equipment that will be procured under the SCPP application which includes 33kV XLPE
cable and joint kits.




Wellington Electricity Asset Management Plan 2019 wellin_g_ton
electricity~

Paper and Polymeric Cables

Approximately 30% of WELL'’s sub transmission cable has solid insulation of either oil-impregnated paper or
XLPE. These cables are relatively new compared to the fluid-filled installations.

A 33 kV XLPE cable termination failed at Moore Street zone substation in 2014, causing a short outage to
key consumers in the Wellington CBD. This termination was subsequently found to be of a particular model
that has a reputation in the New Zealand industry for premature failure and is no longer sold. The failed
termination was replaced, as were the other 33 kV terminations at the substation and identical terminations
at The Terrace zone substation.

During 2015, faults occurred on each of the University circuits. One was the failure of a standard XLPE
through joint, while the other was the failure of a gas-to-XLPE transition joint. Dissection of the failed joints,
laboratory analysis of the cable insulation, and computer modelling, suggested that the cables have
prematurely aged due to heating caused by high currents circulating in the cable screens. The data
gathered has been used to provide a conservative estimate of the remaining life in the cable, indicating that
the XLPE cable can remain in service until the gas cables become due for replacement, which is expected
to be in 2024. To minimise the risk of future failures, a number of additional XLPE joints on the circuits were
also proactively replaced.

With the exception of these incidents, the XLPE and paper insulated cables are performing well, and no
further renewal is expected to be required during the period covered by this AMP.

Cable Strikes

WELL, like most lines businesses and other utilities, experiences a number of third party strikes on its
underground assets each year. These pose a serious risk to health and safety, impact network
performance, and incur a large cost to repair. Unfortunately not all of these third party incidents are
identified and reported at the time of the incident, which may lead to future safety and network reliability
problems.

To minimise the number of third party strikes, WELL uses the B4U-DIG programme to facilitate the
provision of plans to contractors working in the area, with Northpower providing cable mark outs and stand-
overs where appropriate. WELL has a focused education campaign for contractors working for large utility
companies and local authorities with presentations educating them on the importance of cable location and
excavation practices.

In addition, cable maintenance staff patrol the routes of all sub transmission circuits on a weekly basis and
note any activities that may impact upon underground services. Where necessary, third party contractors
are reminded of the risks associated with working around underground cables.

The B4U-DIG programme has shown positive results by reducing the number of cable strikes experienced
per annum on HV cables, but an increasingly worrying factor has been the number of cable strikes
experienced on LV cable. This has resulted in further work being undertaken in 2019 to engage with third
party civil contractors via the B4U-DIG programme.

Renewal and Refurbishment

There are few options for refurbishment or extension of life of sub transmission cables once major leaks,
discharge or electrical insulation breakdown has occurred. In most cases the most cost-effective solution is
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replacement of sections, or the entire length, of cable. Due to the cost of transition joints, it is likely to be
more economical to replace sections end to end in their entirety.

Sub transmission Asset Health and Criticality Analysis

The Asset Health Analysis considers the attributes of each sub transmission cable circuit for both health
and criticality categories, as shown in Table 7-5.

Category ‘ Attribute

Health Sheath Integrity

Health Leakage History (fluid-filled cables only)
Health Known Type Issues

Health Thermal Degradation and Loading History
Health Partial Discharge (solid insulation only)
Health Water Trees (XLPE insulation only)
Health Availability of Parts

Health Orphan Asset

Health Repeat Failures

Health Workforce Skills

Criticality Primary Load Type (CBD, Industrial, Residential)
Criticality Number of Consumers Served

Criticality Bus Configuration at Zone Substation
Criticality Availability of 11 kV back feeds

Table 7-5 Categories and Attributes for Sub transmission Cable Circuits

Considering the above attributes for each circuit gives the health-criticality matrix shown in Figure 7-3, with
individual circuit scores and ratings being presented in Table 7-6. Where a circuit comprises multiple cable
types, for example a predominantly gas-filled cable that includes a section of XLPE cable, the health indices
are calculated independently for each cable type, with the lowest health index governing the AHI of the
circuit as a whole.
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Lowest Impact Asset Criticality Highest Impact

5.0 4.0 3.0 2.5 2.0 15 1.0

Worst Health

Asset Health

Best Health

Gas

Fluid

Gas

XLPE

XLPE 5.0 1.8
XLPE 5.0 1.6
Gas 2.5 2.8
Fluid 2.6 29
Gas 2.6 2.9
Fluid 2.7 29
Gas 2.8 2.8
Gas 2.8 29
Gas 2.8 29
Fluid 2.8 2.9
Fluid 2.7 2.9
Fluid 2.7 29
Fluid 2.8 2.9
Fluid 2.8 2.9
Gas 2.7 2.9
Gas 2.8 2.9
Fluid 2.8 3.0
Fluid 2.8 3.0
Fluid 2.7 3.0
Fluid 2.8 3.0
XLPE 4.0 2.9
XLPE 4.0 29
XLPE 4.0 2.8
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Gracefield A & B PILC 4.0 2.9
Seaview A & B PILC 4.0 2.9
Wainuiomata A & B PILC 4.0 3.0

Table 7-6 Health Criticality Scores for Sub transmission Cable Circuits

Outcome of the Asset Health Analysis

The Asset Health Analysis shows that fluid-filled cables rate lower than modern cables on a number of
categories, primarily driven by the cost and availability of parts and workforce skills. The highest possible
health index for a fluid-filled cable under the AHI method is 2.8, so fluid-filled cables have a high health
based priority for replacement.

The highest priority sub transmission cable circuits, and significant changes since the 2018 AMP, are
discussed below.

University

The gas-filled University cables were largely replaced, however approximately 500 metres of gas cable
remains in each circuit. These cables have a high criticality due to University Zone Substation supplying a
portion of the Wellington CBD.

As discussed earlier, both circuits experienced faults on their XLPE sections during 2015, and analysis of
the faults revealed issues around premature ageing of the cable insulation. Full replacement of both the
gas-filled and XLPE cables are expected to be required within the next 10 years, and is provisionally
planned to occur in 2024.

Korokoro

The Gracefield to Korokoro A cable was reported to have numerous sheath faults and was originally
programmed for location, identification and repair in 2018. Due to the stability of the fluid pressures in the
cable (supported by AHI & ACI analysis), this work has since been deferred to 2020 due to the Evans Bay
gas leak which is the next priority to be completed.

Evans Bay

The Evans Bay sub transmission circuits are old and have low AHI scores but are sufficiently lightly loaded
that the Evans Bay load can be temporarily back-fed from neighbouring zone substations through the 11 kV
network. Evans Bay zone substation does not appear likely to increase in criticality. There is also
uncertainty around the future development of the Mt Victoria road tunnel where the cables presently run.

Analysis during 2015 has shown that the issues at Evans Bay are specifically related to Circuit 1. This
circuit has a much higher rate of gas leakage than Circuit 2, resulting in a reassessment of the Circuit 2
AHI. A maintenance task has been created for the location, identification and repair of the gas leak on this
cable which was originally scheduled to occur in 2018 but has been deferred to 2019 due to the escalation
of the fluid leak on the Titahi Bay B cable in 2018.

Johnsonville

Analysis during 2015 showed that the oil-filled cables on the Johnsonville A circuit were demonstrating a

small but consistent rate of fluid leakage. In 2016 this leak was identified as occurring within an area
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immediately outside the substation at a transition joint which was fixed in 2017. The joint has been
monitored and there have been no further leaks. However, this is the second recent leak in these cables
and a complete cable replacement may be undertaken towards the end of the planning period.

Tawa

Condition monitoring during 2017 showed that the fluid-filled cable on the Tawa A circuit started leaking in
August. This leak was identified as occurring within a stop joint in Morgan Place. The joint was excavated in
November 2017 and repairs undertaken. The performance of this joint and cable will continue to be
monitored. To date, there has been no further leaking since the 2017 repair.

Titahi Bay

In early 2018 it was identified that an fluid-filled cable on the Titahi Bay circuit was demonstrating fluid
leakage. After significant effort the leak was located and repaired in January 2019. The leak was found to
have occurred on the pipe work of the hydraulic system. The cable pressure will continue to be monitored.

Frederick Street

The gas-filled Frederick Street cables are in reasonable condition; however their location in the Wellington
CBD and capacity constraints as identified in Section 8 gives them a high criticality score. Their health will
continue to be monitored through routine maintenance to watch for any deterioration in condition until they
are replaced by 2020 for capacity reasons.

Expenditure Summary for Sub transmission Cables

Table 7-7 details the expected expenditure on sub transmission cables by regulatory year.

Expenditure Type

Cable Replacement - - - - 3,000 | 2500 | 1,500 | 1,500 -

Reactive Capital 350 350 350 350 350 350 350 350 350 350
Expenditure

Capital Expenditure Total 350 350 350 350 350 3,350 | 2,850 | 1,850 | 1,850 350

Preventative Maintenance 116 116 116 116 116 114 114 114 114 114

Asset Renewal and 323 345 366 390 413 432 443 307 400 400
Replacement Opex

Operati0n1'c}| E>I<Penditure 439 461 482 506 529 546 557 421 514 514

otal

Table 7-7 Expenditure on Sub transmission Cables
($K in constant prices)
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7.5.2 Zone Substations
7521 Zone Substation Transformers and Tap Changers

Fleet Overview

WELL has 52 33/11 kV power transformers in service on the network and one spare unit. WELL’s power
transformer fleet is mature, with the youngest transformers being the pair at University Zone Substation (33
years old). Even so, most power transformers are in very good condition due to their being mostly indoors
and loaded to less than 50% of their nameplate rating. Each power transformer is individually monitored
and modelled via WELL’'s Asset Health & Criticality system. The age profile for zone substation
transformers is shown in Figure 7-4.
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Figure 7-4 Age Profile of Zone Substation Transformers
The mean age of the transformer fleet is 50 years.

Maintenance Activities

The following routine planned inspection, testing and maintenance activities are undertaken on zone
substation power transformers:
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Transformer main tank oil | Dissolved gas analysis (DGA) testing of transformer main

. Annually
test tank oil.
Transformer tap changer | Dissolved gas analysis (DGA) testing of transformer tap 2 vearl
oil test changer oil. yearly
Transformer oil furan test | Furan analysis of transformer main tank oil. 2 yearly

De-energised transformer maintenance, inspection and

Transformer testing of transformer, r(_eplacemerjt_of s_lllca crysta}ls,

. . diagnostic tests as required. Gas injection for testing of
maintenance, protection hhol . f d b 4 yearly
and AVR test Buchholz. Testing of temperature gauge and probe.

Confirmation of correct alarms. Test AVR and ensure
correct operation and indications.
OLTC maintenance Programmed maintenance of OLTC*. 4 yearly

Table 7-8 Inspection and Routine Maintenance Schedule for Zone Substation Transformers

Strateqic Spares

WELL holds critical spares for the power transformers and tap changers as detailed in Table 7-9.

Tap changer fittings

WELL holds a number of critical and maintenance spares for the tap
changers on zone substation transformers, typically contacts and related
components. These components have high wear and are eroded by arcing
during operation. Where excessive wear is noted during maintenance,
spares are ordered and held in stock for that model of tap changer. Spares
are still available for most models on the network, and if necessary spares
can be re-manufactured by third party suppliers.

Transformer misc.
fittings

Various other transformer fittings have been identified and held for sites
where having a transformer out of service for a prolonged period is
unacceptable. Fittings include Buchholz relays, high voltage bushings etc. If
major repairs are needed, a unit will be swapped out.

Spare transformers

One spare power transformer is located at Petone Zone Substation. This
unit was refurbished in 2018.

Should additional spare transformers be required, one will be taken from any
of a number of substations that are lightly loaded with sufficient distribution
network back-feed options. These include Gracefield and Trentham.

Mobile Substations

As part of its earthquake readiness programme, WELL is currently designing
and building two mobile substations. Further information on this is provided
in Section 11.

Table 7-9 Spares Held for Zone Substation Transformers

% The frequency of time-based maintenance on tap changers is influenced by the results of the tap changer oil DGA resullts.
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Figure 7-5 Strategic Spare Power Transformer, Pre (Left) & Post (Right) Refurbishment

Transformer Condition

All zone substation transformers are operated within their ratings, are regularly tested, and have had
condition assessments undertaken. Where evidence of heating is present, corrective maintenance such as
tightening or renewing internal connections outside of the core or tap changer maintenance is undertaken, if
economic. The most common issue is mechanical deterioration. Examples include tap changer mechanism
wear, contact wear, and similar problems associated with moving machinery. External condition issues
include leaking gaskets, fan and cooling system problems and, for outdoor installations, corrosion and
weathering of the transformer tanks, especially the tops where water can sometimes pool.

A recent discovery has been the deterioration of barrier boards on Fuller tap changers which has started to
manifest on some of the older units in service. This leads to oil migration between tap changer and the main
tank. The levels of migration are being monitored via ongoing oil sampling and DGA analysis whilst
alternate retrofit and repair options are being investigated.

Oil analysis can provide an estimated Degree of Polymerisation (DP) value for the paper insulation which
provides an initial overview of the transformer condition. Furan analysis undertaken with the DGA oil tests in
2009 show the DP of the majority of transformers to be above 450 indicating at least 25 years of remaining
life in the insulation. Once a transformer DP reaches 300, a paper sample will be taken to confirm the
accuracy of the furan analysis.

In 2016, the tap changer of Frederick Street transformer T1 malfunctioned after tap changer maintenance
causing the buchholz relay to trip. This was initially thought to have been caused by a broken mercury
switch. A second fault later revealed this was caused by a loosened bolt in the diverter arm resulting in
misalignment between the diverter arm and tap contacts. A new diverter arm was provided by the
manufacturer and the transformer was put back in service. Diverter arms and bolts and contacts are now
checked in addition to the normal tap changer maintenance. In 2017 the tap changer maintenance
approach was reviewed and this has now been updated into the new transformer maintenance standard.

Also in 2017 it was identified that the Wanuiomata T2 had started to show signs of corrosion on the
radiators. A spare set of radiators has been sourced and purchased and a project has been raised to retrofit
this radiator onto the Wanuiomata transformer during 2019.

Renewal and Refurbishment

Where a transformer is identified for relocation, refurbishment is generally performed if it is economic to do

so based on the condition and residual life of the transformer. A non-invasive test to determine the moisture
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content of the winding insulation is used to inform the assessment of whether a major transformer
refurbishment would be economic.

The following projects have been provided for in the asset maintenance and replacement forecasts for the
planning period:

e Ongoing preventative maintenance including testing and inspections;
o Transformer replacements at three®! zone substations; and

e Ongoing transformer refurbishment costs.

Based on asset health and criticality, three zone substation transformers are planned for replacement during
the period 2019 to 2029. All factors considered in the replacement decision-making process are covered in
the Asset Health Analysis described below.

Where a power transformer is approaching, or at, its service half-life, subject to condition assessment
results, a refurbishment including mechanical repairs, drying and tightening of the core and associated
electrical repairs will be considered if supported by a business case. For power transformers in the WELL
network the testing and inspection programme will aid in getting the best life from the transformer and also
ensure optimal timing for unit replacement.

Transformer Asset Health and Criticality Analysis

The Asset Health Analysis considers the attributes of each power transformer for both health and criticality
categories, as shown in Table 7-10.

Health Degree of Polymerisation

Health Bushing Condition

Health Mechanical Integrity (i.e. SFRA testing)*
Health Insulation System Condition

Health Known Type or Design Issues

Health Safety Features

Health Availability of Parts for OLTC Maintenance
Health Noise

Health Workforce Skills

Criticality Primary Load Type (CBD, Industrial, Residential)
Criticality Number of Customers Served

Criticality Bus Configuration at Zone Substation
Criticality Availability of 11 kV Back feeds

 There are 2 transformers catered for at Evans Bay substation for asset health reasons.

There is 1 transformer catered for at Mana substation for asset health reasons.

There are also 2 transformers catered for at Ngauranga substation for capacity reasons (See Section 8).
# Transformer SFRA testing is not currently undertaken by WELL.
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Criticality Installation Issues, e.g. access restrictions

Table 7-10 Categories and Attributes for Power Transformers

Applying the above factors to each transformer gives the health-criticality matrix shown in Figure 7-6, with
individual transformer scores and ratings being presented in Table 7-11.

Lowest Impact Asset Criticality Highest Impact
5.0 4.0 3.0 25 2.0 15 1.0
Worst Health 1.0 2
15 2 5
= 2.0
c
[}
T 25 3 16 1
@
3
< 3.0 4 7 4 1
4.0 1 2 2 2
Best Health 5.0

Figure 7-6 Power Transformer Health-Criticality Matrix

Evans Bay T1 Evans Bay 1.2 2.8
Evans Bay T2 Evans Bay 1.2 2.8
Mana Mana-Plimmerton 1.9 2.9
Frederick Street T1 Frederick Street 2.9 1.3
Frederick Street T2 Frederick Street 3.0 1.3
Palm Grove T1 & T2 Palm Grove 3.0 1.6
University T1 University 3.0 1.7
Moore Street T2 Moore Street 3.0 1.8
Terrace T1 & T2 Terrace 4.0 1.3
University T2 University 4.0 1.7
Moore Street T1 Moore Street 4.0 1.8
Brown Owl A Brown Owl 2.9 3.0
Brown Owl B Brown Owl 2.9 3.0
Gracefield A Gracefield 2.8 2.9
Gracefield B Gracefield 2.9 2.9
Hataitai T1 & T2 Hataitai 2.9 2.8
Ira Street T1 Ira Street 3.0 2.9
Ira Street T2 Ira Street 4.0 2.9
Johnsonville A & B Johnsonville 2.8 2.9
Karori T1 Karori 2.8 2.9
Karori T2 Karori 2.9 2.9
Kenepuru A Kenepuru 4.0 2.9
Kenepuru B Kenepuru 3.0 2.9
Korokoro A Korokoro 2.9 2.9
Korokoro B Korokoro 3.0 2.9
Maidstone A Maidstone 3.0 2.9
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Maidstone B Maidstone 2.9 2.9
Naenae T1 & T2 Naenae 3.0 3.0
Ngauranga A Ngauranga 2.9 2.8
Ngauranga B Ngauranga 3.0 2.8
Plimmerton Mana-Plimmerton 2.8 2.9
Porirua A & B Porirua 2.9 2.9
Seaview A Seaview 2.7 2.9
Seaview B Seaview 2.9 2.9
Tawa A Tawa 1.7 2.9
Tawa B Tawa 1.6 2.9
Trentham A & B Trentham 1.8 3.0
Waikowhai T1 Waikowhai 1.7 2.9
Waikowhai T2 Waikowhai 1.7 2.9
Wainuiomata A Wainuiomata 3.0 3.0
Wainuiomata B Wainuiomata 4.0 3.0
Waitangirua A Waitangirua 3.0 3.0
Waitangirua B Waitangirua 2.9 3.0
Waterloo A & B Waterloo 3.0 2.9

Table 7-11 Health-Criticality Scores for Power Transformers

Outcome of Asset Health and Criticality Analysis

Figure 7-7 shows the health of the power transformer fleet by unit age, against the theoretical trend in
health over time. This shows that a large number of units are in better health than would be expected for
their age. This is due to a number of factors, particularly the proportion of units located indoors and
therefore less vulnerable to corrosion, and loading on transformers being kept below 50% for security
reasons. Exceptions to this are noted below.
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Figure 7-7 Asset Health vs Age for Power Transformers
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Evans Bay

The transformers at Evans Bay were installed in 1959 and have the lowest health indices in the network.
These transformers have experienced an increasing number of problems in recent years, mostly relating to
the mechanical performance of the tap changer and excessive leaks due to deterioration of valves, flanges,
gaskets and radiators. To date corrective works have been possible and the transformers returned to
service.

The poor mechanical condition of these transformers indicates they are near the end of their life and major
repairs to address the issues are not economic. A business case for the replacement of these transformers
was approved in 2017 for replacement of these transformers by 2021. The feasibility study for the
replacements has been completed and detailed designs are expected to begin in 2019.

Mana

The Mana transformer is a South Wales unit that was manufactured in 1963 and has exhibited a low
estimated DP value based on Furan Analysis of 450. The DGA'’s on this unit show no concerning signs in
terms of combustible gasses, carbon monoxide or carbon dioxide, however acidic content has been on a
steady increase over the past years. The unit will be programmed for a paper sample to be removed for a
detailed evaluation of remaining life and based on the results the unit will be programmed either for
replacement or upgrade. Allowance for this replacement has been made in 2022/23 of this AMP.

Palm Grove

The Palm Grove transformers are in good condition, but have high criticality due to the peak loading and
number of consumers supplied by the substation. Their asset health is marked down slightly due to the
noise created by their forced cooling and the proximity of residential neighbours. The proposed
development path outlined in Section 8 indicates that the most cost effective option to manage the
transformer health in the short term is to deload the transformers on the 11 kV system during the three days
a year that the load exceeds the transformer rating. Section 8 also makes allowance for ring reinforcement
from 2022 onwards which will provide a greater ability to shift load between zone substations.

Ngauranga

Ngauranga has the oldest power transformers installed in WELL’s network. These transformers are
generally reliable but have experienced problems with the tap changer diverter switches in the past. These
issues will be monitored and corrective repairs undertaken as required. It is expected that replacement due
to condition will be required at the end of the planning period, however as identified in Section 8,
replacement of the transformers is planned for 2021 due to capacity constraints.

Frederick Street

Frederick Street has a high criticality index due to its location in Wellington CBD and the number of
consumers it supplies. The transformers are in good condition, however in early 2014 the DGA results on
T1 and T2 indicated elevated levels of ethylene and moisture respectively. In both cases, the absence of
other key gases suggested there were no major problems with either unit so the oil was filtered and routine
monitoring has continued. Since then moisture has remained at steady levels, but ethylene has started to
steadily ramp up again. The tap changers within these units are Ferranti D55’s and so are not expected to
have the same barrier board degeneration issues as the Fuller ones mentioned previously. The ethylene
levels will continue to be monitored to determine the best course of action.

Waikowhai Street
The transformers at Waikowhai Street substation are in good condition. They are fitted with vertical
Reinhausen tap changers which are the only two of this kind on the network. These are more difficult to
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maintain and are refurbished on a 6-8 yearly cycle. The tap changers were last refurbished in 2017 by a
Reinhausen technician who also replaced switching star contact rollers which were identified as worn.

University 1

The University transformers are only 33 years old; however University 1 is showing a much lower degree of
polymerisation than University 2. This is attributed to a historic loading imbalance which has since been
resolved. While the DP result is low it is still indicating an estimated remaining life of 25 years so
replacement is not expected to be required within the planning period. The condition of both units will
continue to be monitored through the routine maintenance programme.

Expenditure Summary for Power Transformers

Table 7-12 details the expected expenditure on power transformers by regulatory year.

Expenditure Type

Evans Bay & Mana 500 2,000 | 1,000 | 2,000
Transformer Replacements

Capital Expenditure Total 500 2,000 1,000 2,000 } N i} N i} i}

Preventative Maintenance 105 95 105 100 105 95 105 125 100 100
Corrective Maintenance 24 25 27 29 31 32 35 30 30 30
Operlational Expenditure 129 120 132 129 136 127 140 155 130 130
Total

Table 7-12 Expenditure on Power Transformers
($K in constant prices)

7.5.2.2 Zone Substation Switchboards and Circuit Breakers

Fleet Overview

11 kV circuit breakers are used in zone substations to control the power injected in to the 11 kV distribution
network. The most common single type is Reyrolle Pacific type LMT circuit breakers. There are 368 circuit
breakers located at zone substations on the WELL network. An age profile of these circuit breakers is
shown in Figure 7-8.
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Figure 7-8 Age Profile for Zone Substation Circuit Breakers

The average age of zone substation circuit breakers in the Wellington Network is around 39 years, with the
age of individual breakers ranging from relatively new to more than 50 years. The mix of circuit breaker
technologies reflects the age of the equipment. Older circuit breakers are oil-filled while newer units have
vacuum or SFg interrupters. The majority of circuit breakers are still oil-filled and require relatively higher
maintenance regimes.

The use of transformer feeders avoids the need for 33 kV circuit breakers at zone substations. However,
there are two 33 kV Nissin KOR oil circuit breakers at Ngauranga which have been in service at this site for
approximately 26 years. Originally manufactured in the 1960s, installation was in 1993 when the substation
was constructed. There are plans for the decommissioning and removal of these breakers once the
communications systems from Takapu Road have been upgraded (as discussed in Chapter 8). Until then, a
spare unit has been obtained from Transpower’'s Upper Hutt Substation when the outdoor breakers were
removed as part of the outdoor/ indoor conversion project in 2017.

Category Quantity ‘
33 kV Circuit Breakers 2
11 kV Circuit Breakers 366

Table 7-13 Summary of Zone Substation Circuit Breakers
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Nissin Qil (33 kV) 2
Oil 275
Reyrolle (RPS)
Vacuum 75
Siemens SFq 16
Total 368

Table 7-14 Summary of Zone Substation Circuit Breakers by Manufacturer

Maintenance Activities

The following routine planned inspection, testing and maintenance activities are undertaken on metal clad
switchboards and circuit breakers at zone substations:

General Inspection of 33

Visual inspection of equipment and condition
assessment based upon visible defects. Thermal

kV Circuit Breaker image of accessible connections. Handheld PD and Annually
Ultrasonic scan.
Visual inspection of equipment and condition
General Inspection of 11 assessment based upon visible defects. Thermal Annuall
kV Circuit Breaker image of accessible connections. Handheld PD and y
Ultrasonic scan.
Maintenance of OCB, drain oil, ensure correct
33 KV Circuit Breaker mechamcal operatlon,_dress or_replac_e contacts as
. ; required, undertake minor repairs, refill with clean oil, 4 yearly
Maintenance (Qil) . B
return to service. Trip timing test before and after
service.
Withdraw and drain OCB, ensure correct mechanical
11 kV Circuit Breaker operation, dress or replace contacts as required, 4 vearl
Maintenance (Qil) undertake minor repairs, refill with clean ail, return to yearly
service. Trip timing test before and after service.
11 KV Circuit Breaker Wlthdraw CB and maintain carriage and mechanisms
. as required, record condition of interrupter bottles
Maintenance (Vacuum or . . T 4 yearly
G where possible, clean and return to service. Trip timing
as) :
test before and after service.
Full or bus section shutdown, removal of all busbar
11 kV Switchboard Major ant_j chamber_access panels, clean and inspect all
: switchboard fixed portion components, undertake 8 yearly
Maintenance . ; ; ; S
condition and diagnostic tests as required. Maintain
VTs and CTs. Return to service.
11 KV Circuit Breaker - _Back-f_eed _suppl_y, arrange remote and local operation
. in conjunction with NCR to ensure correct operation Annually
Annual Operational Check A
and indication.
PD Location by External External specialist to undertake partial discharge Annually

Specialist

location service.

Table 7-15 Inspection and Routine Maintenance Schedule for Zone Substation Circuit Breakers
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Strategic Spares

Given the high number of circuit breakers in service on the WELL network, it is important to keep adequate
guantities of spares to enable fast repair of defects. The largest quantity of circuit breakers on the network
is the Reyrolle type LMT, which is used predominantly at zone substations, and WELL holds large numbers
of spares for these circuit breakers. Furthermore, the RPS (formerly Reyrolle Pacific) switchgear factory is
located in Petone which means that spares are available within short timeframes if required for LMT type
switchgear. An overview of strategic spares held for circuit breakers is shown in Table 7-16.

Circuit breaker trucks At least one circuit breaker truck of each rating (or the maximum rating
where it is universal fitment) is held for each type of withdrawable circuit
breaker on the network.

Trip/Close coils Spare coils held for each type of circuit breaker and all operating voltages.

Spring charge motors Spare spring charge motors held for each voltage for the major types of
switchgear in service.

Current transformers Where available, spare current transformers and primary bars are held to
and primary bars replace defective units. In particular, 400 A current transformers for
Reyrolle LMT are held, as this type of equipment has a known issue with
partial discharge.

Mobile switchboard As part of WELL'’s earthquake readiness expenditure via the SCPP, a
containerised 11kV mobile switchboard is being designed and built. This is
further discussed in Section 11.

Table 7-16 Spare Parts Held for Circuit Breakers

Switchgear Condition

The switchgear installed on the WELL network is generally in very good condition although there is some
deterioration of older units. The equipment is installed indoors, has not been exposed to extreme operating
conditions and has been well maintained. In some locations, the type of load served, or the known risks with
the type of switchgear, means that an enhanced maintenance programme is required whilst a replacement
programme has been in place for some older switchgear types, for example Reyrolle Type C.

Examples of poor condition include: partial discharge (particularly around cast resin components), corrosion
and compound leaks that are visible externally, slow or worn mechanisms and unacceptable contact wear.
The majority of these defects can be easily remedied under corrective maintenance programmes.

The condition of zone substation switchboards is discussed in detail in the circuit breaker health-criticality
analysis below.

Renewal and Refurbishment

Based on the condition assessment carried out as part of the preventative maintenance routine, assets are
identified for replacement, or targeted inspection and maintenance programmes are put in place to manage
risks until replacement is possible. A large number of older circuit breakers are still in service and are in
excellent condition due to regular maintenance over their service life.

Condition, performance, ratings and operational history across the industry are considered when

determining when a circuit breaker is replaced. Other drivers that influence the replacement decision
include safety, criticality, operability and co-ordination with modern equipment.
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The following replacement programmes are in place for the planning period:
Reyrolle Type C

Reyrolle Type C circuit breakers were installed between 1938 and the late 1960s and have reached the end
of their effective service life. There are 13 units remaining in service at Gracefield zone substation and
these are to be replaced by the end of 2019. The replacement Reyrolle LMVP switchgear was ordered in
2018.

Reyrolle LMT - Partial Discharge (PD)

Reyrolle LMT circuit breakers were installed on the network from late 1960s onwards and there are over
600 units in service on the WELL network.

In the latter part of 2012, a Reyrolle LMT circuit breaker at Waitangirua zone substation was found to have
high levels of partial discharge emanating from the CT chamber. This prompted a replacement of the CTs,
bushings and pitch-filled cable termination using a specially developed retrofit kit, which lowered the PD to
normal levels. Circuit breakers are refurbished using this kit when they are identified as having
unacceptable partial discharge levels.

All circuit breakers are surveyed with a handheld partial discharge meter as part of their routine annual
general inspection, with zone substation circuit breakers receiving a full partial discharge survey annually
from an industry specialist. Corrective maintenance is undertaken when high levels of PD are detected. At
this stage there do not appear to be any other type issues with LMT.

Circuit Breaker Asset Health and Criticality Analysis

The Asset Health Analysis considers the attributes of each zone substation switchboard for both health and
criticality categories, as shown in Table 7-17.
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Category ‘ Attribute
Health External Condition
Health Interrupter Life and Operation Count
Health Insulation Properties
Health Partial Discharge
Health Gas/Oil Leaks
Health Type or Design Issues
Health Operating History
Health Availability of Parts and Tools
Health Orphan Asset
Health Uncertified Modifications
Health Workforce Skills
Health Failure Containment and Operator Safety
Criticality Primary Load Type (CBD, Industrial, Residential)
Criticality Number of Customers Served
Criticality Bus Configuration at Zone Substation
Criticality Availability of 11 kV Back feeds

Table 7-17 Categories and Attributes for Zone Substation Switchboards

Considering the above attributes for each zone substation switchboard gives the health-criticality matrix
shown in Figure 7-9, with individual switchboard scores and ratings being presented in Table 7-18.

Lowest Impact Asset Criticality Highest Impact
5.0 4.0 3.0 2.5 2.0 1.5 1.0
Worst Health 1.0 1
< 1.5
Ei 2.0
T 2.5 6 13
(0]
@ 3.0 1
< 4.0 1
Best Health 5.0 1 2

Figure 7-9 Zone Substation Switchboard Health-Criticality Matrix
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Frederick Street LM23T 2.0 13
University LMT 1.9 1.7
Kaiwharawhara LMVP 2.0 1.8
Gracefield C 1.2 2.9
Mana LM23T 1.8 29
Moore Street LM23T 2.9 1.8
Nairn Street LMT 2.9 1.8
Johnsonville LM23T 1.8 2.9
Palm Grove LMVP 5.0 1.6
Terrace NX-PLUS 5.0 1.8
Brown Owl LM23T 2.8 3.0
Evans Bay LMVP 3.0 2.8
Hataitai LM23T 2.9 2.8
Ira Street LM23T 2.9 2.9
Karori LMVP 5.0 2.9
Kenepuru LM23T 2.8 2.9
Korokoro LM23T 2.8 2.9
Maidstone LM23T 2.8 2.9
Naenae LM23T 2.9 3.0
Ngauranga LMT 29 2.8
Petone LM23T 2.9 2.9
Plimmerton LM23T 2.8 2.9
Porirua LM23T 2.9 2.9
Seaview LM23T 2.9 2.9
Tawa LM23T 2.9 2.9
Titahi Bay LMT 2.9 3.0
Trentham LM23T 2.9 3.0
Waikowhai LMT 4.0 2.9
Wainuiomata LMT 2.9 3.0
Waitangirua LM23T 2.9 3.0
Waterloo LMT 2.8 2.9

Table 7-18 Health-Criticality Scores for Zone Substation Switchboards

Outcome of the Asset Health Analysis

Frederick Street

The Reyrolle LMT switchboard at Frederick Street had PD mitigation work during 2015 and 2016. Initial
Transient Earth Voltage (TEV) testing indicated that this work had been successful and though the full PD
retesting in 2016 confirmed this, it also showed adjacent circuit breakers with high PD levels that have been
masked previously. Further PD mitigation works are planned for these adjacent circuit breakers in 2019.
Apart from the partial discharge issue, the switchboards are in good health but have high criticality due to
their location in the Wellington CBD.
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University

The Reyrolle LMT switchboard at University had PD mitigation work done in 2016. Similarly to Frederick
Street, after full PD retesting adjacent circuit breakers are revealed to also have high PD levels. PD
mitigation works began for these adjacent circuit breakers in 2018 and will be completed in 2019.

Kaiwharawhara

The Reyrolle LMVP switchboard at Kaiwharawhara has previously given unusual readings during PD
testing. It seemed to show intermittent PD that moved around the board. Rather than the annual PD
snapshot, continuous monitoring was undertaken to locate the cause. The result of the continuous
monitoring in 2017 showed that the PD is originating from the Transpower switchyard and not from the
board itself. This is being discussed with Transpower to determine whether the PD needs to be remedied.

Johnsonville

PD testing at this substation in 2017 identified potential issues with CB10 as well as a VT compartment. The
VT compartment is being replaced and will be sent back to the manufacturer for investigation.

Gracefield

The Gracefield switchboard is Reyrolle Type C which has multiple design issues and, as noted earlier, is
being phased out of the network. Replacement of the Gracefield switchboard commenced in 2018 and is
planned for completion in 2019.

Partial Discharge Mitigation

A number of other Reyrolle LMT switchboards have circuit breakers with plans for PD mitigation. These are
a combination of zone and distribution substations being:

e Zone Substations

o Mana zone substation
e Distribution Substations

o 37 Mersey Street
22 Donald Street
Wadestown
Hutt Hospital
Wayside West
24 Hunter Street
26 Balance Street

o O O O O O

Further PD mitigation work will be determined by results of ongoing PD testing. This will drive funding
allocation for the associated PD mitigation and will be included in future editions of the AMP.

Other Comments

WELL's fleet of zone substation circuit breakers is generally in good condition. Apart from the replacement
of the remaining Reyrolle Type C switchboard, and assuming that the partial discharge mitigation
refurbishments continue to be successful, no zone substation circuit breakers are expected to require
replacement for health reasons during the next five years. During the period 2021-2025, three zone
substation switchboards will exceed 60 years of age. There is no indication that replacement of these
switchboards needs to be driven purely by age, however their condition will continue to be monitored

through routine inspections and maintenance.
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Previously, WELL had planned to conduct switchboard refurbishments which would include PD mitigation
works as well as installation of arc fault containment measures on LMT switchboards. A review of the
switchboard fleet strategy has led to a change in this approach, due to the availability of leakage to frame
protection and the ongoing PD mitigation works of zone sub switchboards which has negated the need for
these refurbishments.

Recent switchboard replacements such as Karori, Palm Grove, and Evans Bay zone substations already
have internal arc containment built into the switchboard design.

Expenditure Summary for Zone Substation Circuit Breakers

Table 7-19 details the expected expenditure on zone substation circuit breakers by regulatory year.

Expenditure Type

Partial Discharge Mitigation 650 250 250 - - - - - - -
Switchboard Replacement 1,800 - - - - - - - - -
Reactive Capital 100 100 100 100 100 100 100 100 100 100
Expenditure

Capital Expenditure Total 2,550 350 350 100 100 100 100 100 100 100
Preventative Maintenance 137 136 136 136 136 136 136 136 136 136
Corrective Maintenance 21 21 21 21 22 22 22 22 22 22
1C_Jperlfaltion‘cll Expenditure 158 157 157 157 158 158 158 158 158 158

ota

Table 7-19 Expenditure on Zone Substation Switchboards
($K in constant prices)
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Figure 7-10 11 kV Circuit Breakers at The Terrace Zone Substation
7.5.2.3 Zone Substation Buildings and Equipment

Fleet Overview

There are 27 zone substation buildings, three major 11 kV switching station buildings, and two load control
buildings at Transpower's Melling and Haywards substations. The buildings are typically standalone,
although some in the CBD are close to adjacent buildings or, in the case of The Terrace, located inside a
larger customer-owned building.

The age profile of the major substation buildings is shown in Figure7-11. The average age of the buildings
is 47 years. There are five locations where WELL does not own the land under the zone substation and has
a long-term lease with the landowner.
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Figure 7-11 Age Profile of Major Substation Buildings

Maintenance Activities

The following routine planned inspection, testing and maintenance activities are undertaken on zone

substation buildings and related equipment:

‘ Description

Activity Frequency
Routine visual inspection of zone substation to ensure
asset integrity, safety and security. Record and report
Zone Substation - Routine | defects, undertake minor repairs as required. Thermal 3 monthl
Inspection inspection of all equipment, handheld PD and Ultrasonic y
scan. Inspect and maintain oil containment systems,
inspect and test transformer pumps and fans.
Grounds maintenance - General programme of grounds and building maintenance :
L - Ongoing
ump sum for zone substations.
Hire Suppressmn S Inspect, test and maintain fire suppression system
Inspection and 3 monthly
; (Inergen / gas flood).
Maintenance
Fire Alarm Test Inspect and test passive fire alarm system. 3 monthly
Fire Extinguisher Check Inspect and change fire extinguishers as required. Annually
Test Zone Substation ' .
Earthing system Test zone substation earthing systems. 5 yearly

Table 7-20 Inspection and Routine Maintenance Schedule for Zone Substations and Equipment
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Routine zone substation inspections are undertaken quarterly and include the building and other assets
such as lighting, fire systems, security systems, fans, heaters and safety equipment. The grounds and
ripple injection spaces are also maintained to ensure access, security, condition and safety. Where
appropriate, annual building warrant of fithess inspections are carried out and any defects rectified. Building
maintenance varies depending upon the site and minor defects are corrected as they are identified.

Renewal and Refurbishment

The substation building refurbishment programme includes tasks such as roof replacement, exterior and
interior painting, security and fencing improvements to maintain the assets in good condition on an as-
needed basis.

Given the average age of substation buildings, WELL is approaching a period of increased spend to replace
doors, roofs and other building components. Deterioration from the natural elements has resulted in
maintenance being uneconomic to address weather tightness issues and these components are replaced in
their entirety. This work is critical to ensure ongoing reliability of electrical plant. WELL also considers
environmental effects such as heating, cooling and ventilation to ensure network assets are operated within
acceptable temperature and humidity levels. Where necessary, improvements at substations are
undertaken to control the environment in which the plant operates.

WELL completes seismic investigations prior to undertaking any major substation work and this may lead to
additional seismic strengthening works. The seismic reinforcing of substation buildings and how this risk is
managed is discussed in Section 11.

Expenditure Summary for Zone Substation Buildings

Table 7-21 details the expected capex expenditure funded via the DPP allowances on zone substation
buildings by regulatory year. These are detailed further in Section 11.

Expenditure Type

Seismic Strengthening 370 - - - - - - - . .
ReaCtiV.e Capital 200 200 200 200 200 200 200 200 200 200
Expenditure

Capital Expenditure Total 570 200 200 200 200 200 200 200 200 200
Preventative Maintenance 30 30 30 30 30 30 30 30 30 30
Corrective Maintenance 220 220 220 220 220 220 159 120 120 120
?Perlational Expenditure 250 250 250 250 250 250 189 150 150 150

otal

Table 7-21 Expenditure on Zone Substation Buildings
($K in constant prices)
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7.5.3 Overhead Lines

75.3.1 Poles

The total number of poles owned by WELL, including sub transmission distribution lines and low voltage
lines, is 39,561. Of this number, 23% are wooden poles and 76.5% are concrete poles. The remaining 0.5%
of poles are fibreglass and steel. Another 16,265 poles are owned by other parties but have WELL assets
such as cross arms and conductors attached, for example telecommunication poles owned by Chorus, or
the poles owned by Wellington City Council. A summary of the poles either owned by WELL, or with WELL
assets attached, is shown in Table 7-22.

Pole Owner ‘ Wood Concrete/Other Total
WELL 9,148 30,413 39,561
Customer 6,518 873 7,391
Chorus 6,463 305 6,768
Wellington City Council 1,309 797 2,106
Total 23,438 32,388 55,826

Table 7-22 Summary of Poles

The average age of concrete/ other poles is 27.5 years. Although the standard asset life for concrete poles
is 60 years there are a number of concrete poles that have been in service for longer than this. The average
age of wooden poles is around 40 years and nearly 46% of all wooden poles are older than 45 years (the
standard asset life of wooden poles). Cross arms are predominantly hardwood. WELL has recently
approved the use of lighter composite poles on the network for use in areas with difficult access that
requires hand carrying of replacement poles. There is also an ongoing trial of composite cross arms
underway.

An age profile of poles owned by WELL is shown in Figure 7-12.
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Figure 7-12 Age Profile of Poles

As WELL does not own customer service lines or poles, there is on-going work required to advise
consumers of their responsibilities relating to these privately owned lines. Owners are notified of any
identified defects or when hazards are identified on consumer owned poles or service lines.

WELL has an interest in customer poles that are considered as works as defined in the Electricity Act 1992.
An example is for a pole supplying multiple consumers along a private right of way. WELL undertook the
inspection of approximately 3,000 poles on private property to confirm ownership and condition. A further
review of approximately 3,000 customer-owned service poles was completed in 2018. WELL also
occasionally replaces a customer/private pole and then undertakes the ongoing maintenance of such poles.

In addition to electricity distribution services, Chorus, Vodafone and CityLink utilise WELL's poles for
telephone, cable TV and UFB services.

7.5.3.2 Sub transmission Lines

WELL’s 57km of 33 kV sub transmission overhead lines are predominantly AAC conductor on both wood
and concrete poles. Overhead line was used for sub transmission in the Hutt Valley and Porirua areas,
converting to underground cable at the urban boundary. Sub transmission overhead lines are typically
located on rural or sparsely developed land, although they are also in some other locations where difficult
access would have made underground cable installation problematic. A summary and age profile of the sub

transmission lines is shown in Figure 7-13.




Wellington Electricity Asset Management Plan 2019 weIIin_g_ton
electricity~

Category Quantity

33 kV Overhead Line 57km

Table 7-23 Summary of Sub transmission Lines
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Figure 7-13 Age Profile of Sub transmission Line Conductors

7.5.3.3 Distribution and Low Voltage Conductors

Overhead conductors are predominantly aluminium conductor (AAC), with older lines being copper. In some
areas aluminium conductor steel reinforced (ACSR) conductors have been used, with these having
aluminised steel cores due to the high salt presence in the WELL network area. New line reconstruction
utilises all aluminium alloy conductor (AAAC). By early 2019, four projects had been completed to put in
sections of covered conductor (CCT) to mitigate against vegetation encroachment. Most low voltage
conductors are PVC covered, and low voltage aerial bundled conductor (LV ABC) has been used in a small

number of tree encroachment areas, subject to District Plan allowances. Figure 7-14 shows the age profile
of overhead line conductors.

Category Quantity ‘
11 kV Line 593km
Low Voltage Line 1,081km

Streetlight Conductor 810km

Table 7-24 Summary of Distribution Overhead Lines
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Figure 7-14 Age Profile of Distribution Overhead Line Conductors

Maintenance Activities

The following routine planned inspection, testing and maintenance activities are undertaken on poles and
overhead lines:

Activity Description Frequency

Visual inspection of all overhead equipment

Inspection and condition including poles, stay wires, crossarms, insulators,
assessment overhead lines | jumpers and connectors, switchgear and Annually
by zone/feeder transformers. Recording and reporting, and minor

repairs as required.

CongiE, Gl 20/ Hi Visual inspection of pole, tagging and reporting of

composite inspections and results. 5 yearly
testing
. . Visual inspection of pole, testing and analysis of pole
Wooden' pole inspections using Deuar MPT40 test, tagging and reporting of 5 yearly
and testing (Deuar)
results.
Visual inspection of line fault passage indicator,
LFI inspections testing in accordance with manufacturer Annually

recommendation.

Removal of unit, assessment of condition and
LFI battery replacement replacement of on-board battery, replacement onto 8 yearly
live line using hot stick.

Table 7-25 Inspection and Routine Maintenance Schedule for Poles and Overhead Lines
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All overhead lines are programmed for an annual visual inspection to determine any immediately obvious
issues with the lines, condition of components such as cross arms and insulators, and to note any
prospective vegetation or safety issues. In addition, all connectors in the current carrying path get a thermal
scan to identify any high resistance joints which could potentially fail due to heating. These inspections drive
a large part of the overhead corrective maintenance works and also contribute to asset replacement
programmes for insulators and cross arms.

The replacement of conductor is determined on the lengths of conductor identified as having deteriorated to
the criteria for replacement, as a result of annual inspections and analyses. This has historically used a
visual based criteria and historical failure rates. Assessment is moving to using a condition-based
replacement profile as more destructive testing results become available and can be used to better assess
the actual condition and estimate the remaining life of in-service conductor. A programme of destructive
testing of conductor samples taken off the network has been put in place from 2018 onwards to determine
the remaining life based on tensile strength, ductility and level of corrosion. An initial sample of 10
conductors has been tested thus far, with a further of 80 samples to be done. Initial work from destructive
testing indicates that expected maximum practical life of conductor (both copper and aluminium) is in the
order of 92 years, as shown in Figure 7-15.
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Figure 7-15 Preliminary Data on the Degradation Rates of Overhead Conductor
Pole Condition

WELL has been using the Deuar MPT40 to test its wooden pole population since 2011. The testing
programme ensures the detection of structural issues along the length of the pole, including below ground
level, and also provides useful remaining life indicators. Approximately 2,000 poles are Deuar tested every
year.

The majority of poles on the WELL network are in good condition as the result of a large scale testing and
replacement programme, which started between 2004 and 2006. Over three-quarters of the poles installed

Page | 147




Wellington Electricity Asset Management Plan 2019 wellin_g_ton
electricity~

in the Wellington area are concrete, which are durable and in good condition. The vast majority of the
remainder are timber poles, which are tested and replaced in accordance with their Deuar serviceability
index results or where there are visible structural defects.

Common condition issues with timber poles are deterioration of pole strength due to internal or external
decay. Poles which are leaning, have head splits or incur third party damage, which may necessitate pole
remediation or replacement. Recently WELL has identified a new type of rot occurring on wooden poles
approximately 2m up the pole. This rot is due to insect damage and is being managed via the testing
regime which indicates loss of pole structural strength.

Common condition issues with concrete poles include cracks, spalling (loss of concrete mass due to
corrosion of the reinforcing steel), leaning poles and third party damage.

A significant contributor to leaning poles on the Wellington network is third party attachments. There are
existing agreements to support telecommunications cables from Vodafone and Chorus on network poles.
WELL has a standard that governs third party attachments to network poles. This standard will ensure
future connections to poles for telecommunications infrastructure meet WELL’s requirements and do not
have an injurious effect on the network or the safety of contractors and members of the public. Third party
network operators are required to contribute to the upgrade of network poles where there will be an adverse
impact on pole service life or safe working load as the result of additional infrastructure connections.

Typically the degradation rates for an asset fleet are derived from the historical evidence showing the rate
at which assets trend from 100% health when new to 0% at end of life. The health curves for poles, utilised
for forecasting future replacement quantities, have been based on the information available from testing
already completed (including estimated remaining lives) and rates of tagged poles by age group. The
results of this analysis are shown in Figure 7-16 showing the probability of a wood pole not being tagged by

age group.
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Figure 7-16 Probability of a Wood Pole Not Being Tagged by Age

Figure 7-17 shows the health-criticality matrix of WELL’s fleet of poles. Pole asset health is determined
solely by the unit's condition ranking, while asset criticality is determined by the voltage of the lines
connected to the pole and the number of consumers that they supply.

Lowest Impact Asset Criticality Highest Impact
5.0 4.0 3.0 25 2.0 15 1.0
Worst Health 1.0 18 6 10 7
15 - - - -
< 2.0 538 151 130 62
3
L 2.5 - - - - - - -
©
A 3.0 2,289 2,589 736 22 48 -
< 10,306
4.0 5,592 780 1,156 426 2 16 -
Best Health 5.0 4,931 1,003 1,174 450 - 4 -

Figure 7-17 Pole Health-Criticality Matrix

Overhead Line Condition

Pin type insulators are no longer used for new 33 kV or 11 kV line construction as they develop reliability
issues later in life such as split insulators due to pin corrosion, or leaning on cross arms due to the bending
moment on the pin causing the cross arm hole to wear. There is no programme to proactively replace
existing pin type insulators but replacement occurs when defects are identified or when cross arms require
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replacement. All new insulators are of the solid core post type as these do not suffer the same modes of
failure as pin insulators, and provide a higher level of reliability in polluted environments and lightning prone
areas.

High wind loadings can sometimes result in fatigue failures around line hardware such as binders,
compression sleeves, line guards and armour rods on the older AAC lines that have historically been used
on the Wellington network. A number of Fargo sleeve type automatic line splices have failed in service.
These sleeves were only suitable for a temporary repair. The failure mode for Fargo sleeves is likely to be
vibration related and can cause feeder faults (when exposed to high vibrations). Fargo sleeves are no
longer used on the network and are replaced with full tension compression sleeves. Alternatively the span
will be re-conductored if the joints are not suitably located for replacement.

Failure modes and effect analysis undertaken in 2016 and 2017 have shown that most of the failures
classified as conductor failures were actually connector failures. This has resulted in an extensive review of
the connector fleet installed on the overhead network. The result of this review is a deeper understanding of
the rate of ageing that has occurred on connectors within the WELL network. The increased rate of ageing
due to the proximity of overhead circuits to marine salt pollutants has resulted in the approval of protective
gel coverings for wedge type connectors to protect them from accelerated deterioration due to exposure to
the elements. These connectors get a protective covering whenever they are installed and all existing
installations are reviewed when work is being done to be either replaced with a covering or to have a
covering installed.

Lowest Impact Asset Criticality Highest Impact
5.0 4.0 3.0 25 2.0 15 1.0
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1.5
=
= 2.0 25 7
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< 3.0 102 42 7 1
4.0 53 2 1
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Figure 7-18 Dx Line Health-Criticality Matrix*®

Renewal and Refurbishment - Poles

Wooden poles that are Deuar tested and fail the serviceability test are categorised as red tagged or yellow
tagged. Red tagged poles have a serviceability index of less than 0.5 (to allow for a design safety factor of
two), or have a major structural defect, and are programmed for replacement within three months. Yellow
tagged poles have a serviceability index of 0.5 to 1.0, or have moderate structural defects, and are
programmed for replacement within 12 months. Blue tags are used to identify poles that have a reduced
ability to support design loads but a serviceability index greater than 1.0 with these poles to have further

3 Each number in this matrix refers to an individual 11kV feeder
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engineering investigation within three months. For all pole tag colours the climbing of tagged poles by
contractors is prohibited.

Concrete poles are replaced following an unsatisfactory visual inspection. The main replacement criteria are
poles with large cracks, structural defects, spalling or loss of concrete mass. The severity of the defects
determines whether the pole is given a red or yellow tag for replacement within three and 12 months
respectively.

All replacement poles are concrete except where the location requires the use of timber or composite poles
for weight, access constraints or loading design. Poles on walkways and hard to reach areas are normally
replaced with light softwood poles or composite poles because they can be carried in by hand. Cranes are
used where practicable but have limited reach in some areas of Wellington. WELL does not normally favour
the use of helicopters in erecting poles due to the cost and the need to evacuate residents around the pole
location.

Renewal and Refurbishment —Lines

Since 2009, WELL has invested in renewal of overhead lines in areas that have particularly high SAIDI and
SAIFI or to address public safety concerns. Areas of Newlands, Johnsonville, Karori, Wainuiomata and
Korokoro have been progressively re-conductored, and have had all the line hardware, cross arms and poor
condition poles replaced. These feeders have had a significant improvement in performance since this work
was completed.

A general programme of conductor replacement, targeting conductors based on age, type and location, will
be required in specific areas but at this stage, testing has shown that an extensive conductor replacement
programme is not required. Further testing is underway to evaluate all the conductor types and conditions
on the network which will inform future AMP’s.
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Expenditure Summary for Overhead Lines

Expenditure Type

Reliability Improvement 1,571 | 2,107 | 1592 | 1,747 | 1,413 | 1,413 | 1,455 | 1,499 | 1,544 | 1,590
Projects

Pole Replacement 7,300 | 7,400 | 7,500 | 7,500 | 7,500 | 7,000 | 7,000 | 7,000 | 7,000 | 7,000
Programme

Conductor Replacement 250 255 260 265 271 675 1,011 | 1,041 | 1,073 | 1,105
Programme

Area Rebuild Projects - - - 500 900 900 1,800 | 1,800 | 1,800 | 1,800
Reactive Capital 500 500 500 500 500 1,000 | 1,000 | 1,000 | 1,000 | 1,000

Expenditure

Capital Expenditure Total | 9621 | 10262 | 9,852 | 10,482 | 10,584 | 10,988 | 12,266 | 12,340 | 12,417 | 12,495

Preventative Maintenance 439 437 434 433 431 429 428 427 428 428

Corrective Ma