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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 (Amended in 2022).

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 regulatory period 2023/24 to 2032/33. We confirm that this AMP has been prepared in
accordance wi t h t he C o (then €onunession} Eleatnicity Distobaotidors Information
Disclosure Determination 2012 requirements.

Our operations over the last 12 months have started to return to the new normal following the response to
the COVID-19 pandemic. We have continued to focus on delivering high levels of safety, reliability, and
service to our customers even though the weather patterns have been more challenging.

WELL continues to proactively engage with WorkSafe, the Commission, the Electricity Authority, the Climate
Change Commission, and the Infrastructure Commission on improvements in safety and wellbeing
performance, the price-quality path reset, market regulations, and the step changes required to meet the
challenges of sustainable asset investment, so that customers can continue to receive the long-term benefits
from secure and affordable electricity infrastructure.

Central to the engagement with stakeholders has been the modelling of changes introducedbyGover nment 6 s
Emission Reductions Plan (ERP). This plan sets a path and intention for New Zealand to be carbon neutral

by 2050, and planning greater electrification from the network to support fossil fuel reduction is imperative.

The planning for this investment profile has been included in this AMP as WELL prepares to fuel 280,000

cars from the network, electrify 55,000 residential gas connections, and decarbonise around 100MW of

thermal process heat. This looks at a network which by 2050 will be 100% larger than the present electricity

distribution system whilst doing three times the work for our customers. By this time, resilience will be
supported by customers6 smart registered storage and en
around $300m in network overbuild.

The efficiency of this work is importantforc ust omer s and sharehol ders, and the t
we look to replace our mature asset fleet with the capacity headroom required for carbon zero electrification.
Some of this planning work has commenced as rail, ferry, bus, and private vehicle operators outline their
requirements. Quality of supply wildl be challenging a
electrification for their home (replacing petrol and gas) becomes incentivised ahead of the electricity
distribution system capacity being delivered. However, by engaging customers with supportive policy we can
coordinate vehicle charging with demand side management to ensure we can continue to keep the lights on.

Health, safety, and wellbeing remain positive drivers for improved engagement with our own staff and field
staff engaged under our outsourced arrangement. Maintaining awareness of hazards ahead of commencing
work tasks and ensuring critical controls are exercised as part of our work ensures we have people returning
to their families free from harm. We are looking at an increased workload, so we need to make sure clear
communication remains across the business as well as with our customers and stakeholders.

The field services agreement (FSA) has continued to refine the work prioritisation and programming tools in
use, and we have benefitted from improved low voltage (LV) network management. As a lifeline utility, we
are proud to continue to provide our community with a safe, reliable, and secure energy delivery system
under uncertain circumstances for everyone. This resulted in the FSA being extended one year based on the
agreed outcomes continuing.
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WELLO&s move to ToU prices for residential customers supp
congestion periods. We appreciate Retailers are amending their billing systems so that these signals can be

reflected to their customers. Further customer education is required to outline future services which
orchestrate customersd capital it less emwestmeatintbgilding ellargen d t he m
network. Data access will be a key that unlocks these benefits for customers.

WELL continues to employ a strong team effort across planning, real-time control, and field implementation
which makes this network one of the best performing in New Zealand. Engagement continues with customer
groups on feeders experiencing vegetation outages. WEL L
from the move from traditional notification processes to a more consultative approach with tree owners. We
al so eagerly await MBIE®&6s review of the Hazards from Tr

The Wellington Lifelines Regional Resilience Projecthas Tr anspower 6s Central Park as
customers as a failure of this GXP has no alternative supply arrangement. The Electricity Authority confirmed

in 2021 that the benefit-cost for diversification of the Central Park supply point is a positive investment for

customers and Transpower should proceed with plans to acquire land for this investment.

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. This focuses expenditure on the highest-ranked safety and reliability risk
defects. These costs are expected to increase on the back of higher supply chain and material costs as well
as demand through customer growth from subdivisions, however we are now starting to see an adjustment
in the housing market which is cooling as inflation increases.

WELL has submitted to the Commission& IM review and the flexibility required to set trigger levels to manage
capex timing uncertainty where priorities for investment may move depending on Distributed Energy
Resource (DER) and Electric Vehicle (EV) uptake. Because the LV network is currently invisible, there is a
larger need for opex support as data from Smart Meters and moving to supervisory control through the LV
network from more advanced distribution management becomes a necessity to maintain acceptable voltage
levels as prescribed in regulation.

The Commi ssiondés I M review program needs to balance sust
all ow shareholders the confidence to invest in infrastr
While the 2022 AMP was unable to anticipate the additional investment, the modelling behind the 2023 AMP

sets a reasonable | evel of understanding as to the |[|ift

aspirations. Unfortunately, delayed investment would stifle meeting climate change targets, as well as putting
network quality and security at risk without the ability to provide the commensurate step change in
electrification capacity.

The EV Connect industry roadmap outlined an industry path to manage EV uptake onto distribution networks
in a sustainable, affordable, and secure manner. Without this forward-looking approach, our current toolset
may be inadequate to manage and support the pace of DER adoption our customers will be embracing, as
well as other climate change initiatives to meet CO2 emissions reduction.

Being a member of the CK Infrastructure Holdings Limited group 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.
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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 for sustainable investment that delivers long-term benefits for customers.

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 c¢
( WELLO®s) appr o areliablefcosteffactiveeandssastaimable long-term supply of electricity. The

AMP explains how electricity supply will be delivered at a quality and price expected by electricity customers

connected to the Wellington network.

1.1 Term Covered by the 2023 AMP

This AMP covers the 10-year period commencing 1 April 2023 through to 31 March 2033. It was approved
by WELLOGs Boar d18d\pril2D23.r ect or s on

1.2 Key Elements of the 2023 AMP

Key elements of this AMP are:

1 The impact of emissions reduction initiatives on the distribution network;

1 Network reliability: continued focus on network reliability management; and
T  Network resilience.

Appendix B provides detail on the changes made since the 2022 AMP.

1.2.1 Emissions Reduction Impacts

WELL has modell ed the i mpact of Ne ¥RR andhasincdrgosmtedBmi ssi ons
demand impact and service changes into its AMP planning processes. The decarbonisation programme has
created significant changes to the AMP processes and forecast disclosures.

Rapid demand growth is forecast on the Wellington network, with peak demand expected to increase by
108% over the next 30 years. Aside from population growth, the primary driver is the ERP, which includes
the electrification of transportation and the potential transition from natural gas to other energy sources such
as electricity.

WELLOGs forecast c ap tomaekthisincresseasin demand totasr$d.0 Lillloreover the next

30 years. Under the past business-as-usual operating environment, which has been focused on providing a

steady and reliable supply of electricity, WELLGO6s capit:
ten years. This is expected to increase to an average of $72m per year for the next 30 years.

WELL has developed a delivery strategy in response to changing distribution services and a step change in
its future work programme. The key elements of this strategy are:

f Continuing to refine WELL Mg Pawadng etler igvesonent certamtg bye | | i
improving the accuracy of demand forecasts and future capacity requirements.

1 Continue to refine WE L L Gusure investment programme: Ensuring the network provides the
expected capacity and security.

1 Fit-for-purpose services: Ensure WELL continues to provide distribution services customers want, at
a price they are prepared to pay.

Pl s oy safer
= @i Ro fogether Page | 10
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1 LVvisibility and management: Develop the ability to manage the connection of DER of the LV network
and incorporate flexibility services.

1 Develop flexibility services: To assist in uncertain demand, spread out the investment programme,
and lower prices.

91 Build new delivery capability and capacity: To deliver the large reinforcement and asset replacement
programmes.

1 Co-ordinated resourcing development and materials supply chain: Develop an industry people and
materials resource plan and co-ordinate training programmes and supply chains to ensure resources are
available and can be shifted to where they are needed.

1 Regulatory flexibility: Networks need to have the allowances to deliver future distribution services at
an efficient price.

1.2.2 Network Reliability

Wellingtonds electricity neenNewZdaland due torthe high foroportioe of mo s t re.
underground cabling. However, the overhead network can be vulnerable to damage from storms and other
external events. While large disruptions can occur and some interruption is expected, customers can
reasonabl y expect to have supply returned without undue del
will quickly suffer if the power stays off. For this reason, WELL is committed to providing customers with a
reliable, cost-effective and secure electricity supply as determined by the price-quality regulation allowances.

The reliability performance of the network in the 2022/23 year was within the range allowed by regulation.

1.2.3 Resilience Initiatives

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 and

earthquakes. A concern for WELL is that the existing avenue of funding, via either the Default Price Path

(DPP) allowances or the expensive Customised Price Path (CPP) process better suited to very large

investments, does not cater for resilience programmes. Thiswas shown by WELL®&s unique St
(SCPP) application which needed to be supported by a Government Policy Statement to address earthquake

readiness following the 2016 Kaikoura earthquake.

WELL has investigated future resilience initiatives with the Wellington Lifelines Group to improve the
networkds ability to withstand HiThebeinitiatipeaioctudeL ow Pr obabi | |

1 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. The project is now moving ahead with
Transpower establishing a project team to deliver the project by the end of 2026; and

1 While resilience initiatives are not funded under the existing regulatory regime, expenditure for the
replacement of high-vulnerability 33kV fluid-filled cables can be accelerated due to the impact of the
Emissions Reduction Plan, resulting in an integrated cable replacement programme that will significantly
improve the resilience of the Wellington electricity network over the next 10 years.

= o ey ) '\ WA Page | 11
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1.3 Service Levels

WELL continues to deliver services to customers and other stakeholders within the region at one of the
hi ghest availability Il evels in the country. I n accorda
WELL has identified three service level measures for the period covered by the AMP. These are:

1 Safety Performance;
1 Customer Experience; and

1 Reliability Performance.

1.3.1 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 WE L L 6 s and ihvolees the ongoing review
of health and safety practices, systems, controls (and their effectiveness) and documentation.

WELL welcomed the change in legislation 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
used:

91 Incident and near miss reporting;

91 Corrective actions from site visits;

1 Lost Time Injury Frequency Rate (LTIFR); and

1 Total Notifiable Event Frequency Rate (TNEFR).

Planning Period Targets and Initiatives

WELLO®s t ar g eyea planrong petidd are td: 0
1 Maintain the number of addressed hazard observation events reported per annum at approximately 200;

1 Maintain contractor engagement through site visit assessments at 400 per annum, while continually
reducing resulting actions;

1 Achieve a zero LTIFR over the whole period; and

1 Achieve a zero TNEFR over the whole period.

During 2023 focus will be placed on the following areas to further improve safety performance:

T Reinforcement of WELLO6s safety brand fisafer togethero;

f Increased emphasis on the Te Whare TapaWh U princi ples of wellbeing (fami
spiritual) of staff and field workers via focussed programmes and engagements;

T Maintain the timeliness of the close-out of assessments;

Pl sy safer
e B 00 Ra h,dhr Page | 12
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1 Maintain the application of the risk management framework and expand the risk assessment process
with a clear focus on critical risk and control management and principal/contractor communications;
1 Maintain critical risk engagement visits to:

o check that workers have received safety instructions and have adapted work practices or
processes as a result;

o engage with workers over workplace safety and t

effectively managed; and

0 ensure service provider workers understand all critical risk controls, especially where these
interface with WELL risks.

1 Continue to expand the consultation, coordination, and cooperation where work involves overlapping
PCBU duties; and

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

1.3.2 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 uses insights received from customer engagement to test that the right service
levels are being 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, but the ability to
keep them informed as to when supply will be restored is also important (e.g. via an outage application).
Ensuring good customer service means a reliable and effective information flow is a priority. To continue
providing effective information to customers, WELL sets and tracks performance targets for the customer
contact centre.

1.3.2.1 Customer Engagement

To understand the impact of outages on connected customers, WELL surveys the communities that have
recently had an outage to understand whether the price-quality trade-off of the service they receive is
appropriately balanced. Examples of results for two key questions from the survey undertaken in 2022 are
shown in Figure 1-1.

Page | 13
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40% 39% 4% " 40%
20% 27%
20% 11% — 20% —— —
3% 3% 5%
0% T T 1 0% T T 1
Yes Maybe No Yes Maybe No
2021 = 2022 2021 = 2022
Q1. Would you be prepared to pay a bit more for your power Q3. Would you be prepared to have slightly more power
if it meant fewer power cuts? cuts if it meant your electricity bill was a bit lower?

Figure 1-1 Sample of 2021 Customer Survey Results

These results suggest that customers are broadly satisfied with their current level of reliability and the price
for delivering that service.

In 2022, WELL engaged in a number of customer experience and community engagement initiatives, with
some examples being:

1 Connections & Self-Service: During 2022, a number of functionality improvements were deployed to
WELLGS website self-service portal. These changes enable customers to be guided to the right channels
for the services they wish to request. The changes were intended to enhance the experience for
customers and remove a potential hurdle for a significant number of customers seeking a new connection
to the network. The publication of planned outage details has been trialled on the WELL website
throughout 2022.

1 Community Engagement: Despite the continuing disruption to in-person community engagement
events caused by COVID-19 in the first half of 2022, WELL met with members of the Pauatahanui, Ohariu
Vall ey and Makara communities during that ti me. I n ac
network reliability performance and how they can contribute, presentations also covered the potential
i mpacts of the government 6s p IS@aficentintued tommeetih-petsenevithr boni s at
a number of customers who had lodged complaints, to better understand their experience and to help
identify the root cause of their compl ai nt . This is an important comp (
Programme, described below.

WELL hosted standsat Wel |l i ngt onés Hoamed aGod GArieweinn g x$%hoow WELL S s
centred around showcasing how customers can save money on their power bills. Customers were shown

animated videos which introduced Wellington Electricity, provided with cost-saving tips, and could use

an interactive calculator to understand how much they could potentially save on their power bills. This is

one component of an ongoing programme to raise public awareness of the potential impacts on
customéresdricity supply arising from the Governmentds
emissions. The animated videos and interactive calculator have been added to the SmarterPower portal,

described in the paragraph below on Community Education.

1 Community Education: Throughout 2022, WELL refreshed a part of its website dedicated to community
education i the SmarterPower portal. This microsite was updated to improve navigation and add more

==Ll A AGE Page | 14
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content. The site focuses on providing simple explanations and tools to explain potentially complex
industry and network topics.

Improvements were also made to the Staysafe area of the WELL website. Staysafe is a place where
children and their parents can learn about how to remain safe around electricity.

1 Root Cause Programme: The Root Cause Programme targets people, process, and system gaps which
may have led to customers expressing dissatisfaction with the service they have received. Staff of both
WELL and its contractors meet to review complaints raised and work together to develop solutions to
address those complaint causes. The programme yielded a 9% reduction in customer complaints
received during 2022, on top of a 30% decrease in customer complaints during 2021.

In 2023, WELL will be delivering:

1 Self-service Improvement: Continued development of the web-based self-service platform to further
improve its functionality and deliver an improved customer experience. Changes will also be made to
streamline the connection experience for customers requiring network extensions for small to medium-
sized connection requests.

1 Service Improvement: WELL continues to analyse and target for improvement the root causes of
complaints received from customers and/or their retailers. As part of that programme, WELL staff
members will visit a number of customers who have reported poor service throughout the year, in order
to better understand their experiences.

T Community Engagement: WELL plans to continue engaging with communities most impacted by

outages as part of the O6Worst Performing Feederd

on network activities in their area and inform customers of actions they can take to help improve their
electricity supply, such as vegetation management.

WELL will maintain a presence at trade shows to help engage with the wider community on key industry
and network topics.

In addition, as mentioned above a number of customers impacted by perceived poor service will be
visited to better understand their experiences.

1 Planned Outage Publication: Planned outages are currently sent by WELL to retailers, who in turn
publish those outages to their customers. During 2022 WELL trialled the publication of planned outages
within the outage reporting section on its website. This information provides an additional notification
channel rather than replacing the current publication arrangement with retailers. During 2023 WELL
plans to further expand the planned outage publication service to include all planned outages. This will
provide another option for customers to view updates on outages which may impact their electricity

supply.

1 Community Education:The Governmentods proposals to help
levels are likely to result in increased demand for electricity and significantly impact the network. WELL
will continue developing more content for the SmarterPower portal on this and a number of other safety

and reliability topics. The childrenbts electricity

developed further over 2023.

progr

New Zea

Page | 15
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1.3.3 Reliability Performance

The regulatory regime that applies to WELL sets reliability limits for each year. The DPP3 price-quality regime
in place for 2021/22 to 2024/25 sets limits for outages based on historical performance during the reference
period of 1 April 2009 to 31 March 2019.

The regulatory reliability limits for WELL are presented in Table 1-1.

Regulatory Year 2021/22-2024/25

39.81

0.6135

55.76

0.4429

6 million

Table 1-1 WELL Regulatory Reliability Limits

The SAIDI and SAIFI targets against historical performance are shown in Figure 1-2 to Figure 1-5.

45.0

00

200810 201011 201112 201213 201314 201415 2015ME 201817 20178 201819 201920 2020121 2029/22 2022123
wew DPP3 SAIDI  ——DPP3 Target =—==DPP3 Limit

.
a
=1

&
=

- B o 2
g g g B

Outage minutes per year for each customer
2
(=]

Figure 1-2 WELL Unplanned SAIDI Performance
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Figure 1-3 WELL Unplanned SAIFI Performance

16.0

14.0

120

g

40

ml I

200810 201011 201112 2012113 201314 201415 20M5M6 201817 201718 201818 2018020 2020021 2021722 2022123
= DPP3 SAIDI  ——DPP3 Target =——=DPP3 Limit

Planned outage minutes per year for each customer
g

Figure 1-4 WELL Planned SAIDI Performance

a 2 I\,
Temanani . S T



Wellington Electricity Asset Management Plan 2023 We'"”_g_ton
electricity~

012

| |‘l ||
cuI.l..II II

2008010 2010/11 201112 201213 201314 201415 201516 201817 2007118 201819 2018/20 202021 2021722 2022/23

e
=
=

e
=1
=]

o
-1
&

Planned outages per year for each cunstomer
g

i DPP3 SAIFI  =——=DPP3 Limit

Figure 1-5 WELL Planned SAIFI Performance

WELL has consistently demonstrated a commitment to meeting reliability targets. Analysis of the main causes
of network performance and WELLO®s initiatives to respon:

WELLOGs targets for SAI DI axxThesStargets hssuane that thenSAWIrendiSAIFITa b | e 1
targets beyond 2025 will be calculated using the same methodology as the 2019 DPP3 determination.

Regulatory Year

31.20

31.20 | 31.20 | 31.20 | 31.20 | 31.20 | 31.20

0.480 | 0.480 | 0.480 | 0.480 | 0.480 | 0.480 | 0.480 | 0.480 | 0.480 | 0.480

9.90 | 11.61 | 17.71 | 14.66 | 21.13 | 19.34 | 17.72 | 12,51 | 10.86 | 10.88

0.066 | 0.078 | 0.119 | 0.098 | 0.142 | 0.130 | 0.119 | 0.084 | 0.073 | 0.073

Table 1-2 Network Reliability Performance Targets

WELLS eeliability targets for the planning period are:

1 Meet the regulatory Unplanned SAIDI and SAIFI targets; and
I Zero Extreme Events.

WELL will need to increase its planned outage targets over the period due to a large increase in its work
programme caused by decarbonisation load growth. While most of the increase in expenditure will be related
to subtransmission and zone substation reinforcement projects that can be completed without any customer

w - A e A
(= atnid®ipe &" Page | 18
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outages, there will also be a significant increase in 11 kV reinforcement, which will increase planned outage
indices.

1.4 Trends in Energy Consumption and Demand

The historic volume of energy supplied through the network is shown in Figure 1-6.
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Figure 1-6 Trend in Maximum Demand and Energy Consumption

On the Wellington network, the period of maximum demand occurs in winter when household heating is at
its highest. The maximum demand recorded in any particular year is therefore highly dependent on the nature
of the coldest winter weekday i the colder and wetter the day, the higher the maximum demand on the
network will be during the evening peak. The underlying trend in maximum demand has been an average
growth of 1IMVA per year for the last ten years, with a variation of up to 20MVA either side of this trend due
to weather.

Volume figures are independent of maximum demand figures. Whereas maximum demand is set by the
weather on the worst day of the year, volume is generally driven by whether the year as a whole is milder or
colder than average. Volume in 2022/23 was significantly down on recent years, which correlates with winter
2022 being New Zealanddbs warmest winter on record.

1.4.1 Demand Forecast

For several years the number of new dwellings consented annually in the Wellington region (across the four
local authorities) has been increasing, driven by the growth in apartments within the Wellington CBD and
subdivision growth along the northern belt. Figure 1-7 shows the number of new dwellings consented over
the last six years.
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Figure 1-7 Number of New Dwellings Consented in the Wellington Region

Rapid demand growth is forecast on the Wellington network, with peak demand expected to increase by
108% over the next 30 years. Aside from population growth, the primary driver is the ERP, which includes
the electrification of transportation and the potential transition from natural gas to other energy sources such
as electricity.

While the magnitude of EV- and population-driven peak demand growth by 2050 can be made with a high

level of confidence, the demand forecasts for electricity as a gas substitute and the demand offset from
flexibility services are | ess certain. WELLG6s forecast
ERP includes the possibility of natural gas being replaced with renewable gas sources. WELL has also

forecast that flexibility services will offset some peak demand, but these services have yet to be developed

to the scale needed. Table 1-3 summarises the demand forecast and the key drivers of that demand.
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98th Percentile of Total

Assumption Demand (MW)

change (%)

Annual
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Table1-3WELL 6 s

' Population Growth + o 0
. Population Growth Housing Shortage 154 31% 1.02%
[&]
5 Emissions
o Transport : 0, 9
_cé) Electrification PReductlon 251 50% 1.66%
< rogramme
o L
3 Emissions
Transition from Gas Reduction 260 52% 1.72%
Programme
New Growth 665 N/A N/A
Demand Management Int_ro_c_]uction .Of -123 -24% -0.81%
Flexibility Services )
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Figure 1-8 shows this forecast peak demand growth profile to 2052. For illustrative purposes, the impact
of flexibility services has been included in the baseline figure. Gas substitution has the largest impact,
starting slowly and rapidly increasing in the late 2030s.
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1.5 Network Expenditure

1.5.1 Network Capital Expenditure

WE L L 6 gear3planning model provides future network investment requirements, and has highlighted two
related step changes in investment:

1 Investment to provide new capacity: The forecast 108% increase in peak demand requires WELL to
invest in new capacity. This will require an investment in both traditional new capacity i larger equipment
i and new demand management capability (flexibility services) that allows more electricity to be delivered
using the existing network.

1 Replacement of WE L L 6largestwasset fleets: The zone substation power transformer fleet and
the underground cable fleets are coming to the end of their technicallives. | n t he previ ous O6bus
usual 6 operating environment b edioenterteeid-yaar AMA@lanningof t hes e
window for the first time in the 2021 AMP.

Many of the assets due to be replaced are the same assets that require capacity upgrades. The 30-year
combined capital expenditure programme rationalises the investment programme so that new assets have
both the capacity needed to meet future growth expectations and are replaced before they adversely impact
quality. The rationalised capital expenditure programme is smaller than the sum of the two individual
programmes.

WELL separates 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 driven by the replacement of
assets such as poles, switchgear and 11 kV/400 V substations.

2. Reliability, 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.

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 i expenditure required to relocate assets primarily due to roading projects and where
the cost is normally shared with NZ Transport Agency.

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

WELL is forecasting that in order to deliver the capacity required by the Emissions Reduction Plan, it will

need to invest approximately $1 billion over the next 10 years, and $2 billion over 30 years. This is a
significant increase on WELLO®s historic |levels of capit
how that programme will be delivered.

WELL 6ngtwork capital expenditure, both historical and as forecast for the next ten years, is shown in Figure
1-9.
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Figure 1-9 Network Capital Expenditure
($K in nominal prices)

1.5.2 Network Operational Expenditure

WELL separates network operational expenditure forecast into four categories:

1. Service interruptions and emergencies i includes work that is undertaken in response to faults or
third-party incidents and includes equipment repairs following failure or damage.

2. Vegetation management i covers planned and reactive vegetation work, through a risk-based
programme in addition to cut/trim zone administration.

3. Routine and corrective maintenance and inspection. This comprises:

o0 Preventative Maintenance works 1 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

0 Value added - covers customer services such as cable mark outs, standover provisions for third-

party contractors, and provision of assadhirdpl ans f
party damage to underground assets.

4. Assetreplacement and renewal - includes repairs and replacements that do not meet the requirements
for capitalisation.

The network operational expenditure, both historical and forecast, is shown in Figure 1-10.
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Figure 1-10 Network Operational Expenditure
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16 WELLOGs Capability to Deliver

Delivering the infrastructure required to support the ERP requires a step change in resourcing compared to
that which has been required during recent years. To manage the early stage of decarbonisation where the
workflow of new projects is not consistent WELL has met this resourcing challenge by engaging an
engineering consultancy to provide a Project Management Office (PMO) function. Having an external PMO
to call on allows WELL to flex its resourcing as required to support large projects.

The New Zealand electricity industry is suffering from an ageing workforce and global competition resulting

in a shortage of trained workers. It is essential that the industry invests in attracting, training, and retaining

workers, in order to be able to meet these challenges. To this end, WELL is currently training three graduate

engineers on a rotation programme that covers all aspects of the business6 oper at
time in the field with contractors, and four trainee network controllers.

WELL is engaging with its field service contractors to ensure that they retain sufficient capability to deliver
the work plan. Since 2021 WELL has approved two additional contracting service providers to work on the
network, to help ensure that WELL retains access to a sufficient field workforce to deliver the plan.

As WELL is part of the CK Infrastructure Holdings Limited group 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.
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2 Introduction

This Asset Manage ment Pl an ( AMP) has been prepared in accordanc
(the Commission) Information Disclosure (ID) Determination, October 2012 (amended in November 2022). It
descri bes Wrmh ihvessment plangfor the planning period from 1 April 2023 to 31 March 2033.

The document was approved for disclosure by the WELL Board of Directors on 18 April 2023.

2.1 Purpose of the AMP

The purpose of this AMP s to:

T Be the primary document for communicating WELLOGs asset
processes to stakeholders;

91 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

T I'llustrate the interacti on toewnane eperate ehsustinabliprofitabWEL L 6 s mi
electricity distribution business which provides a safe, reliable, cost effective and high quality delivery
system t o oyanditsassdt manayensnd objectiveit o opt i mi wfdife tosteandvh ol e
the performance of the distribution assets to deliver

WEL&basset management practices summarised in this AMP
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 underst and WELL®G s
business and the operational environment. The body of the AMP is structured into the following three
categories:

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

1 Performance Targets and Levels of Service which provides an overview of the various safety,
customer and reliability targets that WELL is measur e
targets; and

1 10-YearInvestmentPlanwhi ch descri bes WELLG®s as sdénvestmengpofleoci at ed
over the planning period to meet the defined service levels.

Figure 2-1 illustrates the structure of this AMP.
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Section 4

Section 5

Section 6
Service Levels

Asset Lifecycle Network

Section 11
Support Systems

Section 3
Overview of Wellington Electricity

The Future Network

Section 8 Section 9

Management Development

Section 12
Resilience and
HILP Events

Overview and Approach

Asset Management, Safety & Risk Frameworks

Targets and Levels of Service

Section 7
Reliability

10 Year Investment Plan

Section 10
Enabling the
Future Network

Section 13
Customer
Initated Work

Figure 2-1 Structure of the 2023 AMP

Formats used in this AMP

The following formats are adopted in this AMP:

1

1

Financial values are in constant price 2023 New Zealand dollars, except where otherwise stated;

Calendar years are referenced as the year e.g. 2023.
with the calendar year;

WELLOSSs

pl anning

Regulatory years are from 1 April to 31 March and are referenced as 20xx/xx e.g. 2023/24;

All asset data expressed in figures, tables, and graphs is at 30 September 2022 unless otherwise stated;

and

and

f

All asset quantities or lengths are quoted at the operating voltage rather than at the design voltage. For
example, WELL has 8.7 km of 110 kV cable operating at 33 kV. The length of these cables is
incorporated into the statistics for the 33 kV cable lengths and not the 110 kV cables.

- PAL
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2.4 Investment Projections

The investments described i n thi sThefekpenditune dne prgactsareNEL L 6s b
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:

1 The need to provide a safe environment that is free from harm for staff, contractors, and the public;

1 Government policy resulting from the Emissions Reduction Plan, leading to the electrification of fossil
fuel loads and increased consumer uptake of large DER,;

1 The need to understand customers' ongoing requirements to maintain a reliable supply;
1 The current understanding of the condition of the network assets and risk management;
1 Changes to business strategy driven by internal and external factors; and

1 The impact of the regulatory regime.

Accordingly, specific investments 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.

Reduced gas availability and the large-scale transition of vehicle fleets from fossil fuels to electricity under
the Emissions Reduction Plan (ERP) will drive a need for increased reinforcement of the network. This
investment will need to commence early in the planning period.

As described above, WELLO6s financial year and planning
timings in this AMP are expressed in calendar years. However, consistent with information disclosure
requirements, expenditure forecasts are based on the regulatory reporting period from 1 April to 31 March.
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3 Overview of WELL

This section provides an overview of the WELL business, its mission and how this translates to the asset
management framewor k. I't also describes WELLO&6s corpor af
accountabilities, the area supplied, description of the network, the stakeholders and the changes that are

occurring within the wider operating environment that will impact investment decisions over the short to

medium term.

3.1 Strategic Alignment of this Plan

WELLO®GS mission is:

fiTo own and operate a sustainably profitable electricity distribution business which
provides a safe, reliable, cost effective and high quality delivery system to our customers. 0

The mission sets the context for all strategic and business planning. To achieveits missi on WELL®&s busi ne
and asset management practices and policies must:

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

1 Operate in the most commercially efficient manner possible within both the current and future regulatory
environments.

The mission and these core principl esBusinessPlanasfsttapedt ed i n
by both the internal and externalbus i ness environment and defines the compa
meet its mission.

This AMP is supported by WELLGO6s asset management fr amewc
to inform its 2023 Business Plan. It takes into account the interests of customers, 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.
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Figure3-1l nt errel ationship between WELLOs Mission, the Busin
Framework and the AMP

The Asset Management Framework utilised by WELL is discussed further in Section 5.
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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 Limited group of companies,
which are listed on the Hong Kong Stock Exchange.

The CK Infrastructure Holdings Limited group has established a strong global presence with investments in
the 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, and
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 i s wawwawelectitity.ownzon WELLGO6s website,
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 reports against budget, and reliability statistics reports 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
involves three groups of companies: WELL, International Infrastructure Services Company (IISC), and other
Service Providers that contract with WELL.

IISC is a separate infrastructure services company, part of CK Infrastructure Holdings Limited 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 pri me
activities.

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

! Further details of electrical sector sister companies that are part of CK Infrastructure Holdings Limited can be found on the
website - www.cki.com.hk
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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.

3.2.4.1 Major Project Financial Approval and Governance

The policies for Authorisation and Payment of Project Expenditure together with the individual DFAs define

theprocedure for authorisation? of WELLG6s capital expenditu

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

The scope of the CIC is also to ensure that an appropriate level of diligence has been undertaken and that
the i th WELLO6s strategic di
included in the budget or customer connection projects up to $2 million; otherwise, the CIC refers their review

for Board approval.

nvest ment is in |line wi recti

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

The General Manager i Service Delivery is accountable for the delivery and 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.

2 Approval of operational expenditure follows a similar process.
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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.

WELLOGs staff and its external service providersdé perso
appropriate training programmes in place to ensure that competencies and capability remain current with
good industry practice.

3.2.5.1 Asset Management Group

The Asset Management t eamds r e sfiveo areas: lassét istrategys assatr e s ep a
engineering, asset planning, future services, and network control & operations. The responsibilities for each
area are described in Table 3-1.

Asset Management Teams Asset Management Responsibilities

Safety-by-Design for asset replacements

Asset and network management

Condition-based risk management

Reliable service levels for customers

Approval of asset management projects and budgets
Asset Engineering Quality performance management
Network policies and standards

Technical engineering support

= 4 -4 -4 -4 -—a -—a -_a -2

Development, prioritisation, and budget allocation of the 3-12 month
combined CAPEX and OPEX work plan

E}

Analysis of asset data to inform decision making

Safety-by-Design for new builds

! Network load forecasting
Asset Planning
Reinforcement planning

= 4 —a -9

Large customer connection requests

Asset Strategy 9  Strategic network development planning to a 30-year horizon

_ Development of future network design and operation
Future Services
Coordination of emerging technology trials

Network operations and safety
Outage management
Network Operations Fault response and management

Control Room

= -4 -4 -—-a -a

Operationalising new technologies onto the network

Table 3-1 Asset Management Team Responsibilities
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3.2.5.2 Service Delivery Group

The Service Delivery team's responsibilities are separated into three areas: management of the 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.

Service Delivery Team Asset Management Responsibilities

Delivery of contestable network-initiated projects

9 Delivery of contestable customer-initiated projects

1 Delivery of the corrective and preventative maintenance programmes, and
exclusive capital works projects, under the Field Services Agreement (FSA)

Delivery of reactive maintenance and value add services under the FSA

Management of specialist contracts, for example, vegetation management,
the Chorus agreement, and the Mill Creek maintenance contract

Table 3-2 Service Delivery Team Responsibilities

3.2.5.3 Commercial and Finance Group

The Commercial and Finance team responsibilities are described in Table 3-3.

Commercial and Finance Team Asset Management Responsibilities

Compliance with regulatory requirements

Adequate funding of asset management plans

Accountable for customer relations management including cost-quality
surveys

Corporate risk management
Management of property and land
Implementation of corporate ESG strategy

Delivery of agreed ESG targets

Operational system maintenance and upgrades

Business support systems

The capability of people to deliver Asset Management functions

Table 3-3 Commercial and Finance Team Responsibilities

3.254 QSE Team

The QSE team's responsibilities are described in Table 3-4.
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Quality processes and procedures in place to manage the delivery of asset
QSE management plans

Adherence to Health & Safety and Environmental legislation

Table 3-4 QSE Team Responsibilities

3.2.5.5 Other Service Providers

WELL outsources the majority of its field services tasks and its customer contact centre. WELL maintains the
overarching accountability for the health and safety of all contracted parties. Management of the field service
provider contracts is the responsibility of the General Manager i Service Delivery. Management of the
customer contact centre contract falls within the Chief

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

1 24x7 fault dispatch and response, maintenance, capital works i Northpower;
1 Contestable capital works i Northpower, Downer, Connetics etc.;

1 Vegetation managementi Treescape; and

1 Customer contact centre i Telnet.

The contracts with outsourced service providers are st
objectives and to support continuous i mprovement in tl
information systems.

The roles and services 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 the infrastructure to support the distribution
of electricity to approximately 173,500 customers 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 the equipment utilised and the network design standards differed between the two historic
net work areas. One historic area now supplies the South
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area has been further split into the Northwest and Northeast areas to reflect the natural geographical and
electrical split between the areas. These three areas are shown in Figure 3-3.

The three areas which are used for planning purposes are:

1 Southern, defined as the area supplied by Wilton, Central Park and Kaiwharawhara Grid Exit Points
(GXPs);

1 Northwestern, defined as the area supplied by Takapu Road and Pauatahanui GXPs; and
1 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.

Figure 3-3 WELL Network Area
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3.4 The Network

The total system length of WEL L 6 s n(extlwdiog dtreetlight circuits) is 4,818 km, 64% of which is
underground. Thenet wor k i s supplied from Transpowerds national
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 subtransmission system distributes the supply from the Transpower GXPs to 27 zone substations
at the N-12 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 the Takapu Road branch 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 subtransmission network is included in Appendix G.*

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. These
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.

The zone substations in turn supply the 11 kV distribution system which distributes electricity directly to the
larger customers and to 4,492 distribution transformers located in commercial buildings, industrial sites,
kiosks, berm-side, and on overhead poles. The total length of the 11 kV system is approximately 1,790 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 customers are fed from the distribution substations via the low voltage (LV) distribution
network. The total LV network length is approximately 2,833 km, of which 62% is underground. An additional
1,955 km of LV lines and cables are dedicated to providing street lighting services.

WELLOGs three networ k areedataslbedowe descri bed in furth

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
subtransmission network configuration.

3 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.

4 Further information on the demarcation points between WELL and its stakeholders can be found in the WELL Distribution Code
and on the WELL website.

5 The CBD is defined as the commercial areas supplied by Frederick Street, Nairn Street, University, The Terrace, Moore Street
and Kaiwharawhara substations.
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Figure 3-4 Wellington Southern Area Subtransmission Network
3.4.1.1 Central Park

Transpowerds Central Par k GXP ¢ ompTh {1230éWWA)tTRand 8 (DA 0/ 33 k V
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.
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3.4.1.2 Wilton

Transpowerds Wi lton GXP comprises two 220/33 kV transf.
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.

3.4.1.3 Kaiwharawhara

Kaiwharawhara is supplied by two 110 kV circuits from Wilton GXP and has two 38 MVA 110/11 kV
transformersin service. WELLtakesan11 kV supply from Transpower ds Kai whar
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.

3.4.1.4 Southern Area Summary

. . o
Supply Point \(/:C?I't’g;:t('lf\;‘) Denl\qg)r?dmfu?ozz (E'erﬁ?%‘f'nttyer V°'”'(“cfvsvg)2022 ICP Count
(MVA) MVA)
Central Park 33 KV 33 132 217/223 636 45,613
Central Park 11 KV 11 21 30/30 90 6,895
Wilton 33 kv 33 39 103/110 2017 12,442
Kaiwharawhara 11 kV 11 28 38/38 133 5,804
Total 1,060 70,844

Table 3-5 Summary of Southern Area GXPs

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 subtransmission network configuration.

8 Firm Capacity is the N-1 transformer capacity.
7 This includes 201 GWh injected by Mill Creek Generation
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Figure 3-5 Wellington Northwestern Area Subtransmission Network

3.4.2.1 Pauatahanui

Transpower 6s

KV circuits is out of service.

3.4.2.2 Takapu Road

Transpower 06s

P a u a t v merviously s@glied up to Pardparaumu 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

Takapu

Road

GXP compri ses

t wo

paral l el

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

safer
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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.

3.4.2.3 Northwestern Summary

Maximum Firm Capacity
Demand i 2022 (summer/winter
(MVA) MVA)

Volumes i 2022
(GWh)

Connection

Voltage (kV) ICP Count

Supply Point

22/24

33 92 111/116 420 32,983

489 39,825

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
subtransmission network configuration.

Figure 3-6 Wellington Northeastern Area Subtransmission Network
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3.4.3.1  Upper Hultt

Transpower 6s Upper Hutt GXP comprises two parallel 110/
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

Transpower 6s Haywards GXP comprises two parallel 110/ 33/
MVA. WELL takes supply to two 33 kV circuits that supply the Trentham zone substation. Haywards also
includes a Transpower 11 kV switchboard, from which WELL takes supply to eight 11 kV feeders.

3.4.3.3 Melling

Transpower ds Melling GXP compri ses tnonminalyaatecddt 50eMVA 110/ 3 3
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

Transpower ds Gracefield GXP comprises two parallel 110/
each supplying their 33 kV indoor bus. In late 2019, one of the two transformers had a winding fault and

Transpower temporarily installed a 60 MVA strategic spare. Transpower is analysing the winding fault which

will lead to an agreed permanent solution at the site. 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 supp!
substation is located on a separate site adjacent to the GXP with short 33 kV cable sections connecting the

GXP to the zone substation.

3.4.3.5 Northeastern Summary

Firm Capacity

(summer/winter ElLnEs | 2

Connection Maximum Demand ICP Count

Supply Point

Voltage (kV) i 2022 (MVA) MVA) (GWh)
Gracefield 33 kV 33 59 76/80 271 19,298
Haywards 33 kV 33 17 25/25 70 5,801
Melling 33 kV 33 32 64/65 137 12,046
Upper Hutt 33 kV 33 30 51/53 135 10,738
Haywards 11 kV 11 16 30/30 70 6,787
Melling 11 kV 11 24 32/34 109 7,951
Total 792 62,621

Table 3-7 Summary of Northeastern Area GXPs
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3.4.4 Embedded Generation

There is a wide range of embedded generation connected to the network, including 2,470 installations of PV
with 10,849 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. 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.

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.

3.5 Regional Demand and Customer Mix

In202223WELLG6s net wor k i s23bGWhdoacsstomersarouhe theiregien. The network
maximum demand during winter 2022 was 539 MW. Figure 3-7 illustrates the historic trend in volume and
maximum demand.
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Figure 3-7 Maximum Demand and Energy Injected

On the Wellington network, the period of maximum demand occurs in winter when household heating is at
its highest. The maximum demand recorded in any particular year is therefore highly dependent on the nature
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of the coldest winter weekday i the colder and wetter the day, the higher the maximum demand on the
network will be during the evening peak. The underlying trend in maximum demand has been an average
growth of 1MVA per year for the last ten years, with a variation of up to 20MVA either side of this trend due
to weather.

Volume figures are independent of maximum demand figures. Whereas maximum demand is set by the
weather on the worst day of the year, volume is generally driven by whether the year as a whole is milder or
colder than average. Volume in 2022/23 was significantly down on recent years, which correlates with winter
2022 being New Zeal andodos® warmest winter on record.

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

Customer Type ICP Count

residential connections.

Residential 155,802
Large Commercial 476
Medium Commercial 438
Small Commercial 15,217
Large Industrial 32
Small Industrial 475
Unmetered 849
Total 173,289

Table 3-8 WELL's Customer Mix as at January 2023

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

1 Parliament and government agencies;

1 Hospitals, emergency services, and civil defence;

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

1 Major infrastructure providers such as Waka Kotahi, Wellington International Airport, and CentrePort;

91 Large education institutions such as Victoria University of Wellington, Massey University, Whitireia and
WelTec;

1 Network security sensitive customers such as the stock exchange, WU t RX, Datacom, and Department
of Corrections.

8 https://niwa.co.nz/climate/summaries/seasonal/winter-2022
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The number and density of these customers is atypical for a New Zealand distribution network. Therefore,
the importance of WELL providing a reliable and resilient network is critical.

WELLO&Gs Customer Servi ces ngingtime neesls of retalgroandscustomers. Magpr ma n
customers have specific needs which are met on a case-by-case basis. This includes managing the impact

of network outages and asset management priorities. Customers 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.

Customersd interests are identified and incorporated in
mechanisms. These are discussed further in Section 3.6.

36 WELLOs Stakehol der s

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:

1 Customers and the Community at Large;
T  Iwi;

1 Retailers;

1 Regulators;

1 Transpower;

1 Central and local government;

1 Industry organisations;

i Staff and contractors;

1 Debt Capital Market Funders; and

1 Shareholders.

The characteristics of these groups are described below including how their interests are identified, what

their interest s and expectations are and how these are accou
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 Customers and the Community at Large

Customersd interests are identified through direct feedb
engagement. 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 customer engagement initiatives.
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WELL uses community meetings, its website and mobile application, public disclosure documents,
newspapers, and radio advertising to communicate with the public.

WELL engages with communities in the new technology space such as recent EV trial projects. One trial
used half-hourly metering data to measure the size and timing of electricity demand of both a group of EV-
owning households and a control group of non-EV-owning households. 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 the time-of-use tariffs that WELL has since implemented.

WELL continues to operate outage reporting applications on both web and mobile-device platforms. The
applications provide information on the location and forecast restoration times for unplanned outages.
Improving the customer experience by improving the accuracy of published estimated restoration times is a
constant focus for WELL and its contractors. WELL is currently trialling publishing planned outages on its
web and mobile platforms.

= map Q

Porirua

Lower Hutt

Wellington

®Maps Lega

View a map of your local council streetlight outages

Lower Hutt or Wellington

Figure 3-8 WELL's Web-based Application
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3.6.1.2 lwi

WELL is committed to strengthening its relationships with local iwi. WELL is striving to communicate in an
open and timely manner and to ensure there is an understanding of each other's priorities and expectations.
Early engagement around projects will help provide positive outcomes.

3.6.1.3 Retailers

Retail ers are WELL Gkey rdly onetre tnetwork sotdelivee ensrgy which they sell to
customers. Retailers ask that WELL assists in providing innovative products and services to benefit their
customers.

Customer supply quality interests are accounted for through meeting the regulatory quality targets defined in
t he Commi s squality @ath arul thé semice levels detailed in Section 5.

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.

3.6.1.4 Regulators

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

WorkSafe 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 Persons Conducting a Business or Undertaking (PCBUs). 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 customers achieve a supply of electricity
at a fair price commensurate with an acceptable level of quality that provides long-term benefits to customers.
These interests are accounted for in the asset management practices through planned compliance with
reliability targets and price controls, compliance with legislation, engagement in the regulatory development
process and preparing information disclosures.

3.6.1.5 Transpower

Transpower ds interests are identified through the EIe
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 requires 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 f or i ough\WE inplérentation sfe t man a ¢
operational standards and procedures, appropriate investment in the network, and regular meetings.

3.6.1.6 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 customer through street
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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 customers
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 WELLG6s asset ma n
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 highlighted the
importance of having a resilient electricity network. This work is described further in Section 12.

Central and |l ocal government wi || al sim supgpating them
decarbonisation initiatives. This work is described in Section 4 and Section 10.

3.6.1.7 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
foll owed with a continuous i mprovement focus.
management practices through training and development of competencies, and alignment of asset strategies
with industry frameworks and practices.

As a lifeline utility (an essential service), WELL also works closely with the Wellington Lifelines Group. The
purpose of the Wellington Lifelines Group is to ensure that lifeline utilities provide continuity of operation
where their service supports essential emergency response activities. Participation in this working group is
described in Section 11.

3.6.1.8 Staff and Contractors

agement

n in

Stafandcontractors6 interests are identified through i

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.

3.6.1.9 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 WELLOs asset management practices th

WELLO6Gs risk profile to be understood.

3.6.1.10 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
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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

wi || often involve consultation with the affewiad st ake
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 customer complaints. WELLG6s Use of System
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, consultations on various matters, and regular information disclosures. The
legislative and regulatory obligations are detailed below.

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 companyébés drive for continual i mpr o\
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 aspects of the HSW Act 2015 that form the primary focus for WELL are:

1T The concept of the O6person conducting a business or ur
1 Consultation, cooperation and coordination between PCBUSs;

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

1 Worker engagement, participation and representation.

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

et & M ]\ M 1RO Page | 49




Wellington Electricity Asset Management Plan 2023 Wel[i”_QFO”
electricity~

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 1 April
2018, WELL was on a CPP for its earthquake readiness programme, which ran until 31 March 2021. WELL
returned to the Default Price Path (DPP) on 1 April 2021.

3.7.1.3 Information Disclosure

WELL is subject to a range of annual public information disclosure requirements. To ensure accurate
preparation and reporting @rocessesfard inforanationcsystems\aie bligried
to the Information Disclosure Determination 2012 to ensure that information is accurate and available in the
prescribed form.

3.7.1.4 Default Distributor Agreements

Retailers contract with Electricity Distribution Businesses (EDBSs) for the supply of distribution services. WELL
has a Default Distribution Agreement (DDA) with each retailer. The DDA agreement terms are provided in
the Electricity Code.

3.7.1.5 Pricing Roadmap

WELL has published a pricing roadmap that outlines the development of its distribution pricing over the next
3-5 years. This includes the development of cost-reflective pricing options to provide retailers and customers
with clear price signals to encourage off-peak energy use.

3.7.1.6 Government Policy - Major Infrastructure Projects

busi ne

Maj or projects driven by government p oThé Governfmentd 8 an i m

Emissions Reduction Plan includes a number of workstreams that would impact the network, including:

T Electrification of New Zealandds transport fleet;

1 Electrification of process heat in manufacturing; and
1 The transition from gas to electricity.

These changes could significantly impact the loading and operation of the electricity distribution network,
which, if not wel!l managed, could sl ow down the
is that by collaborating with other industry stakeholders, the programmes can be supported at an optimal
cost while maintaining a safe, secure, and reliable distribution network for all customers.

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 comments 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

decar bo
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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.

3.7.2 The Changing Technology Environment

There continues to be much interest around distributed energy resources (DER) and how these will impact
transmission and distribution networks, metering, central generation, and retailers. This new technology
could also impact customers, with new markets developing for customers if they choose for their assets to
be used for demand management.

The growth of new technologies in the energy storage and market trading environments has a significant

effect on the development of smarter electrical networks, and the ability of WELL to influence energy

consumption. 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 the electricity sector.

This includes (but is not limited to) monitoring the uptake of commercial and residential solar panels
(Photovoltaics or PVs) and energy storage systems, t he
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 customer

behaviour as EVs, PVs, and battery storage become more affordable.

Industry changes required to enable the introduction of this new technology include:

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

1 Mandatory registration: Require customers who want to install new technology to register their devices
to a demand management platform. This will ensure that the installation of the new technology complies
with the standards of the network for two-way power flows;

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

1 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;

1 Support with efficient prices: Introduce efficient price signals that reflect the benefits new technology
can provide, while ensuring that this does not result in cross-subsidisation from customers who are
unable to install their own DER;

1 Consumption and power quality data: Consumption and power guality data are needed to support the
operation of the low voltage network with an increasing prevalence of DER. The industry needs to decide
what data is needed, and how to collect, store, protect, and utilise the information; and

1 Appropriate funding: Ensure the regulatory framework provides the allowances required to develop
and implement these changes, and to purchase data and demand response services.
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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. WELL believes testing new technology through trials is a prudent and flexible approach to

managing the uncertainty associated with new and emerging technology, while avoiding the risk of overbuild

in the short term. I't is WELLOG6Gs view t hathageamenvofthec hnol og
LV network, and working closely with other industry participants will deliver the best long-term solution for

New Zealand.

WELL will continue to utilise its position as part of the CK Infrastructure Holdings Limited group to leverage
experience with new technology from its global sister companies. This provides WELL with unique access to
intellectual property and resources from across the globe. In addition, WELL collaborates with local EDBs,
technology providers, and other industry participants, to draw on the New Zealand-specific experience with
DER integration.

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:

1 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;

T NewZeal andbés high | evel of r enewaddnganideahneatclyfgr ENGsavtmchr at i on (
are seen as an appealing option for environmentally and cost-conscious customers; and

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

To support the swift adoption of EVs, WELL has a number of EV-specific work streams:

1 EV Charging Trial: In late 2017 WELL conducted a trial to better understand the home charging
behaviours of EV owners and how they could potentially affect the electricity demand. The results of the
trial have helped influence the design of WELLO®&s EV
preferences for future EV charging services.

1 Time of Use (ToU) prices: WELL has introduced ToU prices which encourage EV users to charge their
vehicles during less congested periods. Charging during less congested periods on the network means
a | arger network doesndét have to be Vb Aioiling haviogtec at er f o
build a larger network means that prices can be kept low.

1 EV Connect: EV Connect is an industry-wide work programme that focuses on how more energy can
be delivered through the existing network. The purpose of EV Connect is to support EV adoption while
maintaining network security. One of the outcomes of the programme has been the delivery of an industry
roadmap of the actions needed for distribution networks to accommodate the uptake of EVs. EV Connect
is discussed in detail in Section 10.
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WELL also supports the electrification of public transport as a significant means of reducing carbon
emissions. WELL is supporting the regional and city councils to deliver new electric public transport services
in Wellington.

3.7.3 The Financial Environment

WELLOGs financi al performance is primarily determined by
and the cost of debt funding available from global debt capital markets.

As noted earlier, WELL returned to the DPP on 1 April 2021 after its CPP expired on 31 March 2021. The
DPP is the price path that most other price-quality regulated EDBs operate under. WELL regularly reviews
which regulatory model is most appropriate, balancing the low-cost simplicity of the DPP against the ability
to fund large capital programmes under a CPP.

Funding for innovation projects is available from Government initiatives such as the Low Emission Transport
Fund (LETF). There is also an allowance of 0.1% of allowable revenue included in DPP3 for the part-funding
of projects to develop or deploy new technologies that reduce cost or increase quality for customers. It is
expected that application mechanisms under Part 4 Clause 54Q of the Commerce Act 1986 could 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.

R .‘i, My ) ;\ N Taa Page | 53




(LU

R I s ———————




Wellington Electricity Asset Management Plan 2023 Wellin.g.ton
electricity~

4 The Future Network

WELL has modell ed the impact of Ne ERRandhaaimcdrgosmatedBmi s si ons
demand impact and service changes into its AMP planning processes. The decarbonisation programme has

created significant changes to the AMP processes and forecast disclosures. This chapter provides a 30-year

view, aligning with the ERP delivery timetable, of the Wellington networkoés futul
profiles. This provides context to the more detailed 10-year AMP planning window, outlining the overarching

drivers and reasons behind the changes to this yeards Al

For the last decade,t he Wel | i ngt on distribution network has operat
environment with modest new connections growth and a steady asset replacement programme. WELL has

been funded by the low-cost Default Price Path (DPP) which is designed for this type of stable operating

environment. WELL has been able to keep prices low by using demand response tools to manage

Wel l i ngtonds | ow growth, allowing WELL to operate with
for expensive capacity increases.

In June 2021, the Climate Change Commission (CCC) published its Final Advice to Government on how
New Zealand can become carbon neutral by 2050.° In May 2022 the Government finalised its plans in its
ERP.2 The plan includes decarbonisation programmes to electrify transportation, transition away from using
fossil gas (and potentially to electricity), and electrify some manufacturing process heat. These changes will
increase electricity consumption and increase Ne w Z e al a n d énseledtrieity.i anc e

Over the last two years, WELL has been participating in various government consultations to help develop
the decarbonisation programme. WELL has also been developing its view of the impact the decarbonisation
programmes will have on electricity demand in the Wellington region. The programme will increase electricity
demand, with WELLGOGSs iingiddmanad to increask byl 10806 ovgr thie next 8CcyaasstWhile
New Zeal an d dsationdomgraanmé i3 @& primary driver of the increase, WELL is also expecting
population growth and new connections to increase at a rate faster than what we have seen over the past
decade. This is partly due to the expected response to

How customers use the distribution network is also changing. New consumer products will allow homes to

generate, store, and export energy from behind the meter. Where previously the distribution network was

used to deliver electricity to consumers using a one-way power flow, the future network will need to facilitate

two-way power f | ows so that electricity can also be distribu
consumers.

WELL is also about to start the replacement of two of its largest asset fleets. The zone substation power

transformer fleet and the underground cable fleets are coming to the end of their useful lives and will need

replaci ng. I n the previous &ébusiness as usual éssetsgtatedat i ng en
to enter the 10-year AMP planning window for the first time in the 2021 AMP. However, these ageing assets

will now need replacing earlier than initially planned due to ERP-related demand growth.

The Wellington network now requires a step change in its capacity and capability as New Zealand implements
its climate change programmes, consumers demand new distribution services, and the largest asset fleets

Shttps://ccc-production-media.s3.ap-southeast-2.amazonaws.com/public/evidence/advice-report-DRAFT-1ST-
FEB/ADVICE/CCC-ADVICE-TO-GOVT-31-JAN-2021-pdf.pdf, 31 January 2021.

10 hitps://environment.govt.nz/what-government-is-doing/areas-of-work/climate-change/emissions-reduction-plan/
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on the Wellington network come to the end of their useful lives and are replaced. While these work
programmes require significant investment in their own right, WE L L @aglelling shows that combining the
three programmes provides opportunities to consolidate the CAPEX programme by replacing ageing assets
with technology that can support new services and larger capacity equipment, allowing WELL to deliver the
programmes at a cost less than the sum of the individual programmes.

This chapter provides an overview of the drivers of future demand growth, highlighting the impact of the

climate change programme, correcting the housing shortage, and meeting long-term population growth. The

chapter also presents WE L L igit&al thinking on how it will build the capability and capacity to deliver the

demand increase. Relyingonthet r adi t i onalsé 6avfi rkeuislod iun g omore capacity wi
networks to deliver the demand increase at an affordable price. This chapter presents WE L L delvery

strategy of developing flexibility services using customer distributed energy resources (DER) to deliver more
electricity using the existing network while building ni
shifted.

The strategy includes taking a holistic look at household energy costs to ensure that building the new
capability and capacity remains affordable: while electricity costs may increase, household energy costs
should decrease overall as fossil fuels are replaced with less expensive electricity. Electricity distribution
networks will continue to provide consumers with the lowest cost and most reliable means of supplying
energy to the household.

. N
Case Study 17 The Benefits of Scale

The New Zealand electricity network offers an inexpensive and reliable source of energy for households
and businesses because its costs are shared between millions of people. Household and business
energy costs would be significantly higher and less reliable if individuals or communities had to invest in
their own alternative energy sources and the equipment to transport that energy to where it is needed.

WELL estimates off-grid costs as part of its annual pricing disclosures to test whether customers would
be better off using an alternative to the distribution network. Figure 4-1 compares this annualised cost
of a household off-grid system with the residential annual power bill for the average New Zealand
customer.

2022 $4,578 $2,194 $2,384 52%

Figure 4-1 Comparison Between Off-Grid Costs and Average Residential Electricity Bill

The off-grid solution assumes solar panels and battery array. An LPG connection is included for cooking,
space heating, and water heating, to reduce the size of the solar-battery system required by the
household. A diesel generator is also included as a backup to the solar-battery system as there will be
times during winter when solar-battery systems fall short for non-gas use.

1 hitps://www.mbie.govt.nz/building-and-energy/energy-and-natural-resources/energy-statistics-and-modelling/energy-
statistics/energy-prices/electricity-cost-and-price-monitoring/
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As customers decarbonise and move more of their energy use to electricity, electricity networks will become
even more efficient. The electricity network will provide customers access to the large-scale renewable
generation needed for New Zealand to meet its target of 95% of its energy being renewable. Without access
to grid generation (including the hydro lakes) it will be impossible to meetN e w  Z e a émassiah®raduction
targets (i.e. off-grid solutions rely on fossil fuels and w o nhave access to the renewable energy needed to
decarbonise).

4.1.1 The Benefit to Customers

While the ERP is driving a step change in network investment, it is also providing important new benefits to
customers. The majority of those benefits will not all be captured in quality measures and incentives used to
regulate EDBs. It is important to recognise all of the benefits of the investments now included in this AMP,
that will deliver to customers.

4.1.1.1 Reducing Emissions

New Zealand has a unique opportunity to be able to meet the majority of its energy requirements by adding

wi nd and sol ar generation t o New Zeal and©6s arher e ady [
electrification of light transportation, some or all gas use and process heat will deliver 70% of New Zealand's

emissions reduction target. Last year the electricity industry funded an independent study to test different

pathways to deliverits partinthe ERP.TheBo st on Consul t ionTglreGtr wonue disso@Es2ct ri ¢ 0

a credible pathway t o aedrboresatiom aojectveswhrodgh anbra nededvable

generation and the electrification of transport and heating. The report shows that with decisive and early

investment, the sector can achieve close to 100% renewable electricity by 2030 and abate 22 million tonnes

of CO2-e annually by 2050. Distribution networks will play a central role in delivering the increase in electricity

demand and hosting flexibility services that will be needed to assist in maintaining a secure supply.

Customers are already responding to the need to electrify fossil fuel use, implicitly supporting the ERP. Total
EV numbers in Wellington have increased by 70% in the last 12 months, projects are underway to double
local commuter train frequency and carriage numbers and to electrify public buses.

4.1.1.2 Lowering Household Total Energy Costs

While customer electricity bills will increase as households use more electricity and new electricity
infrastructure is built, overall householder energy costs are forecast to decrease as customers use less petrol,
diesel, and gas.

The Climate Change Commission6 s 2AdvicdtoGover nment , TldlAdusehddERelyy @osts

NZ®@ THat ure i, &idcWEIL2RB® &V toalall have shown that electrifying the home and

vehicles will mean overall household energy costs will reduce. These studies show the electrification of
householdsd vehicles provides the | argest benpeofidets, whil
modest decreases or a small cost increase.

The Climate Change Commission Draft Advice to Government included modelling of the effect that replacing
an ICE vehicle with an EV would have on household energy costs for 2035. The modelling showed that while

2 hitps://www.bcg.com/publications/2022/climate-change-in-new-zealand
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total electricity costs would increase by 26%, the overall household energy cost would reduce by 32%, as
shown in Figure 4-2.

$4,500

$4,000

$3,500

$3,000

$2,500

$2,000

$1,500

Annual Household Energy Cost (2035)

$1,000

$500

Household with petrol vehicle Household with electric vehicle

O Household electricity @ Transport petrol @ Transport electricity

Figure 4-2 Household Financial Benefit of Electric Vehicles (Source: CCC Draft Advice 2021)

These studies have assumed that the upfront cost of purchasing new electric appliances and vehicles can
be spread over the life of the new appliances, matching the costs with the benefits. In reality, some
households will not be able to afford to purchase new electric appliances, so may not have access to the low
energy costs offered by electrification. The government has started to provide subsidies for the purchase of
new EVs, but the purchase price even with this assistance is still very expensive. Appliance affordability will
be an important issue to solve. Other governments are considering low or no-interest loans for low-income
families, providing all households with access to lower household energy costs and maintaining momentum
on their emissions reduction programmes. WELL would support a similar programme in New Zealand.

41.1.3 Meeting Changing Customer Expectations

Customers are changing how they want to use distribution services. They are plugging in devices like EV
fast chargers that have loads larger than low voltage networks were designed for. Customers are becoming
less accepting of poor service quality as they become more reliant on electricity as they shift away from fossil
fuels like gas.

Future distribution services will also enable customers to manage their electricity use in new ways. They will
be able to balance and optimise their household electricity use by charging their EV battery when electricity
is cheap (off-peak) and running the household from the car battery when electricity is more expensive (on-
peak). They can provide their own backup to the electricity network using the vehicle battery during an
outage.

New smart devices also provide customers with the opportunity to participate in flexibility services i services
which will enable the industry to deliver more electricity using the existing network, avoiding expensive
network reinforcement and reducing to size of future price increases.
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Future distribution services will provide two ways power flows across local networks allowing customers to
share and re-distribute electricity stored and generated from their homes. Customers are demanding more
from distribution services so they can recognise the full benefits that their new devices can provide.

4.1.2 On-going Development and Refinement of the AMP

This chapter provides a 30-year view (aligning with the ERP delivery timeframe) of the Wellington network&
future demand and investment profiles. This provides context to the more detailed 10-year AMP planning
window, highlighting the overarching drivers behind the forecasts and the reasons for changes from the
previous AMP disclosures. The last section of this chapter summarises the key characteristics of the future
network and how it relates to changes in the detailed AMP disclosures.

WELL is making good progress on defining the investment requirements needed to develop the capability
and capacity to meet future demand and to provide new distribution services supporting two-way power flows.
WELL has developed an initial view of the demand forecast and the capital requirements needed to meet the
demand increase. However, the ERP is less than a year old and WE L L forecast models are still being
refined and updated as thinking is developed and new experience is incorporated.

New Zealand is also still developing how it will deliver the ERP and there are aspects of the delivery which
are still being decided which will have a significant impact on WE L L fatsre investment plans. For example:

1 The Gas Transition Plan due at the end of 2023 will outline whether gas use will transition to electricity
or another gas source. Reticulated natural gas is used as a fuel in one third of Wellington homes, making
the city New Zealandd &ighest residential gas user, so this decision will have a significant impact on
WE L L demand forecast and capacity requirements.

1 WELL has identified flexibility services, which use customer devices to manage electricity use away from
peak demand periods, as an important tool for delaying network reinforcement and helping to keep
services affordable. However, these services are still being developed and their effectiveness is still
unknown.

91 Distribution networks generally do not have operational visibility of their low voltage networks or where
large new customer devices, like EV chargers, are being connected. Networks still need to develop the
capability to understand low voltage capacity constraints and low voltage network reinforcement
investment requirements.

Readers of AMPs can expect the forecast disclosures to change from year to year as AMP processes are
developed, refined, and adjusted. Section 4.3 considers how WELL®& internal processes and capability will
also have to evolve, which is then reflected in the delivery strategy provided in Section 4.4. Unlike in the past
6Business as Usual 6 EDBsenilhave tomkgep adjustingrtheinimiestmént plans to meet
changes in uncertain ERP-related demand, to reflect their own evolving understanding of how the services
being delivered over their networks are changing, and what new capability is required.

4.2 The Drivers of Change

For the last decade,t he Wel | i ngton distribution network hag
environment with modest new connections growth and a steady asset replacement programme. Previous
AMPs have focused on asset health, maintaining the existing asset fleets, and preserving the existing quality
of supply levels. The majority of investments made have been to replace ageing assets as they reach the

oper at
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end of their useful lives. Similarly, the supporting regulatory model has been focused on efficiency,
incentivising networks to provide the same level of service at a more efficient price, setting allowances and
quality targets based on historic performance, and rewarding cost savings.

In response to modest historic long-term population growth in Wellington of less than 1% per year, and
declining electricity use per household due to more efficient appliances, WELL has developed demand
management tools to deliver new growth using the existing network. Demand management tools are used to
manage congestion by redistributing electricity usage across Wellington& mesh network®® or to shift
electricity use to less congested times using ripple control and cost-reflective prices. This has allowed WELL
to meet new growth without needing to build expensive new network capacity, minimising the cost to
customers.

Figure 4-3 summarises the focus of WE L L Bistoric investment programme as a proportion of total
expenditure. Historic network investment has focused on asset renewals and replacements, connecting new
customers and improving resilience with the three-year earthquake readiness programme from 2019 to 2021.
WELL has not needed to make significant investments in new network capacity (shown in purple).

100% -
90% -
80% -
70% -
60% +—

50% +—

40% +—

Capital Expenditure (5000, Nominal)

30% +—— —

20% +— —

10% +— —

0%

2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22
Regulatory Year

Asset replacement and renewal = Consumer connection m Reliability, safety and environment: m System growth

Figure 4-3 WELL's Capital Expenditure Programme 2013-2022

The focus on efficiency has meant customers on the Wellington network have benefited from low prices and
good quality of supply. The benchmarking analysis in Figure 4-4 shows that Wellington customers enjoy one
of the lowest distribution prices in New Zealand while receiving one of the most reliable services. In the chart,
WELL is the yellow diamond located in the low SAIDI/low-cost quadrant of the chart, with the other EDBs
displayed as grey diamonds.

13 parts of Wellington& 11 kV network are designed in a mesh pattern which allows the supply of electricity to be redistributed to
where it is needed. If a part of the networks is congested, electricity can be supplied from another direction to relieve the
congestion.
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Figure 4-4 Quality vs Price Benchmarking Analysis (2020-2022)%4
Theoperating environment of WELLG®&s network is now changi:r

these changes, and how WELL is responding.

4.2.1 New Zealand Emissions Reduction Programme

Rapid demand growth is forecast on the Wellington network, with peak demand expected to increase by
108% over the next 30 years. Aside from population growth, the primary driver is the ERP, which includes
the electrification of transportation and the potential transition from natural gas to other energy sources such
as electricity.

While the magnitude of EV- and population-driven peak demand growth by 2050 can be made with a high
level of confidence, the demand forecasts for electricity as a gas substitute and the demand offset from
flexibility services are less certain. WE L L férecast assumes that electricity will replace fossil gas, but the
ERP includes the possibility of natural gas being replaced with renewable gas sources. WELL has also
forecast that flexibility services will offset some peak demand, but these services have yet to be developed
to the scale needed. Table 4-1 summarises the demand forecast and the key drivers of that demand.

14 Data sourced from https://www.comcom.govt.nz/regulated-industries/electricity-lines/electricity-distributor-performance-and-
data/information-disclosed-by-electricity-distributors
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Assumption

98th Percentile of
Demand (MW)

wellington
electricity~

Total

change (%)

Annual
change (%)

Table4-1WELLOG s

De mand

Population Population Growth + o o
g Growth Housing Shortage 154 31% 1.02%
o . .
2 'Igans_p_ort _ Emissions Reduction 251 50% 1.66%
= ectrification Programme
(=} . . .
o) Transition from Emissions Reduction 260 5206 1.72%
Gas Programme
New Growth 665 N/A N/A
Demand Management Introduction .Of Flexibility -123 -24% -0.81%
Services

Gr owt h

Forecast

Figure 4-5 shows this forecast peak demand growth profile to 2052. For clarity, the impacts of energy
efficiency and flexibility services have been included in the baseline figure. Gas substitution has the
largest impact, starting slowly and rapidly increasing in the late 2030s.
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Figure 4-5 Forecast Demand on the Wellington Network 2022-2052
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Figure 4-6 provides the year-on-year rate of change. Growth is high to begin with (between 4-5% per
year) due to committed large electrification projects,!® before settling back to long-term average growth
of 2% per year.
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Figure 4-6 Demand Growth Rates on the Wellington Network 2022-2052

4.2.1.1 Demand Modelling Approach

WE L L 80syear peak demand growth forecast is a bottom-up aggregation of 18 different models. The
demand models include:

1 Known current projects, specifically public electrification projects;

1 Population growth (residential, commercial and industrial), based on local council district plans;
1 Electrification of private transport (residential and commercial);

1  Electrification of public transport;

1 Electrification of current gas use (main residential appliance types, main commercial processes);
1 Impact of flexibility services, and

1 Improving appliance efficiency.

Each model includes low, expected, and high-demand scenarios, forecasting the contribution to total peak
demand in 2050. Energy conversion rates (e.g. gas to electricity), appliance consumption rates, and

15 This includes the electrification of public transport and the conversion of coal boilers to electricity.
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efficiency improvement rates are derived from expert external sources. A growth curve is then applied to
each scenario, spreading the growth over the 30-year study period. The growth curves assume the following:

1 Known public transport electrification (buses, interisland ferries, increased train service capacity) 1
Aligned with project delivery plans.

1 Electrification of private transport i aligned with the ERP growth curve.
91 Population growth i aligned with local council growth plans.

1 Gas transition i growth delayed until 2025 (after the Gas Transition plan is finalised) and then gradual
growth until the late 2030s after which growth is forecast to accelerate to reach the 2050 end state of
electricity replacing all gas use.

The delayed gas growth curve means that the uncertainty of the gas transition has a minimal impact on
demand in the 10-year AMP window. The key factors driving demand growth over the next 10 years and the
network reinforcement investment programme are known public transport electrification programmes,
forecast electrification of transportation (both private and public), and population growth.

The primary use of the growth models is to inform the network capacity assessments and network growth
programme provided in Section 9. Each subtransmission growth model is aligned to the 30-year growth
profile to ensure the network capacity assessments include the ERP-related growth forecasts.

The 30-year growth models are also used for a number of secondary tasks such as informing the timing of
investments in supporting processes like LV visibility, network management tools, and other capabilities
needed to provide flexibility services.

4.2.1.2 Immediate Electrification Trends

The growth models include actual new electrification projects and trends we are seeing on the network. The
uptake of EVs is increasing rapidly. While the growth rates are not exponential yet, they are quickly
approaching the point at which growth doubles each year.

There are also several large public transport electrification programmes currently in progress. These
programmes are driving the early spike in demand growth shown in Figure 4-6. Electric public transport is a
large consumer of electricity and will represent a significant proportion of future network demand.

Rapid EV Growth
In late 2017 WELL conducted a trial to better understand the home charging behaviours of EV owners and
how they could potentially affect electricity demand. The trial showed that an EV would add at least 30%

additional household load. As Wellingtonians transition from fossil fuel-powered vehicles to electric, the
impact on network demand will be significant, accounting for 40% of the total increase in future electricity
use.

Wellington is already seeing a rapid uptake in electric vehicles. As of 31 March 2023, the WELL network area
is home to approximately 265,000 light passenger vehicles, with 8,600 of these being electric or plug-in
hybrids.'® The growth of the electric light passenger vehicle fleet was relatively stable until the introduction
of the Government 6s Cl e an20Zawhichhhasdigvenasignifigamt mgeasa m the

16 Waka Kotahi Open Data Portal
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rate of EV registrations. The trend in the number of EVs as a proportion of the total light passenger vehicle
fl eet in WELLG6s netFgwerdk’l. area i s shown in
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Figure 4-7 EVs as a Proportion of the Light Passenger Fleet in WELL Network Area

EDBs are currently unable to access information about EV charging locations. Networks need this information
to manage the secure connection of EV chargers and to manage congestion on the LV network they are
connecting to.

Electrified Public Transport

Figure 4-6 shows that the forecast peak demand growth in the next three years is greater than 4% per year,
significantly higher than the long-term 2% per year average. This is because of public transport electrification
projects that are already underway. The ongoing electrification of the bus fleet,}” new hybrid interisland ferries
that will run on electricity for 30% of the Cook Strait crossing,*® and increasing the capacity of the electric rail
services'® will add 2% to the network& peak demand. WE L L lorg-term demand forecast also includes
electrifying the remainder of the bus fleet, more of the interisland ferriesgjourney, and the electrification of air
transport. Figure 4-8 provides a summary of WE L L férecast of new public transport connections.

7 https://www.gw.govt.nz/your-region/news/regional-council-forges-path-for-transition-to-all-electric-bus-fleet/
18 hitps://www.irex.co.nz/new-ferries
19 https://archive.gw.govt.nz/assets/2.Future-rail-fact-sheet-Wellington-Metro-Upgrade-v3090920. pdf
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Figure 4-8 Major Public Transport Electrification Projects in the WELL Network Area

4.2.1.3 The Impact of Shifting Reticulated Gas Use to Electricity

Under the ERP the government will develop a transition plan for natural gas by the end of 2023. Until this

plan is published, it is not known what impact it willhaveont he demand

could transition to a biogas substitute, hydrogen, or to the electricity network.

on WELL©OGS

The growth forecast assumes the transition will be from natural gas to electricity, as it is likely that some
customers will choose to transition their own gas use to electricity regardless of government policy.

The potential transition to electricity would have a significant impacton t h e

demand on

Approximately 55,000 properties have a reticulated natural gas connection, typically used for water heating,

space heating, and cooking, which representsone t hi rd of

WELLOGS

rwWELhétldesk t |1 a l c

has been historically designed and operated in a manner that reflects this prevalence of gas as a residential
fuel, due to gas-heated houses typically having a very low after diversity maximum demand (ADMD).

As anincreaseinel ectric heating wil/l i nevi

tably i

ncrease

growth, and hence any network constraints and reinforcement required, will remain highly uncertain until

the gas transition plan is published.
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Case Study 27 The Impact of the Gas Transition on the Low Voltage Network

The transition from gas use to electricity for residential space and water heating will have a large impact
on the low voltage network, increasing the demand from existing connections. To better understand the
impact on the LV network, WELL commissioned ANSA to undertake an LV impact assessment on a
sample of 10 distribution substations located in residential areas.

ANSA used its hosting capacity analysis tools, ANSA-Network and ANSA-EV, to understand the risk of
three types of constraint occurring: transformer thermal constraints, line thermal constraints, and voltage
outside the regulatory +6% limit.

The output of the analysis includes a probabilistic risk of each type of constraint occurring during the
winter evening peak at different levels of transition from 0% (current state) to 100% (all gas connections
electrified), and a map of constraint risks at 100% transition. The risk of constraint is presented as an
index that ranges from 0% risk (when no constraint occurs in any of the scenarios tested), to 100%
(when the constraint occurs in every scenario).

An example of one of the 10 LV networks investigated is shown in Figure 4-9.

S0260 100

80
60
40

Constraint Risk [%]

L& o/ A
3.1 kVA Coincident Demand
. ' Voltage: 0.90 | Line: 1.00 | Tx: 0.97

075 86 85 050 2030 40 0 60 70 80 % 100
(c) ANSA(r) 2023 Constraint Index Gas-Electric Transition Level [%]

Figure 4-9 Example LV Constraint Analysis

Table 4-2 summarises the risk of a constraint occurring at different levels of gas transition for each of
the LV networks investigated. This shows that the nature of constraints varies depending on the specific
configuration of the network at that location. For most of the networks in the sample, the primary
constraint is transformer rating, with seven of the sample experiencing a greater than 50% risk of the
transformer becoming constrained when gas connections are fully electrified, compared to five
experiencing a 50% risk of voltage constraint, and only three networks at risk of being constrained by
the thermal rating of the conductors.




Wellington Electricity Asset Management Plan 2023 WE"“HSFOH
electricity~

S0075 600 197 115 58% 5% 51% 94% 12% 73% 27% 86%
S0096 500 137 63 47% 3% 10% 35% 5% 17% 62% 8% 25%
S0260 600 161 74 18% 26% 26% 42% 48% 43% 68% 69% 59%
S0385 500 99 20 0% 11% 2% 1% 11% 3% 1% 12% 4%

S0425 500 71 38 0% 28% 35% 0% 7% 10% 0% 50% 52%
S0604 500 69 34 0% 3% 5% 0% 7% 10% 0% 12% 16%

S3134 300 116 45 6% 29% 9% 40% 13% 50%
S3243 350 95 3 66% 69% 81% 67% 70% 82% 68% 71% 83%
TS2111 150 a7 31 43% 4% 1% 2% 16% 3% 90% 37% 5%

TS903 350 95 21 38% 21% 47% 50% 28% 55% 61% 36% 62%

Table 4-2 Probability of Constraint for Sample LV Networks

Future analysis will focus on assessing more LV networks and categorising them by likely type of
constraint. Additional demand from electric vehicles will also be included in the next assessment.
Standardised solutions will then be devised to relieve constraints, which may include flexibility solutions.
These will form the basis for a prioritised LV reinforcement expenditure forecast to be included in the

2024 AMP, establishing trigger levels for this investment according to gas exit and EV uptake rates.
N J

As well as a high prevalence of gas as a residential fuel, there are a number of large commercial and business
users of gas on the Wellington network. DETA is currently surveying large gas users in Wellington to assist
in the planning of the transition to alternative energy sources like electricity. The initial survey suggests these
businesses may have 100 MW of gas load that could transition to up to 60 MW of additional electricity use.

WELL supports the continued use of gas as a transition fuel. Continued use of the existing gas transmission
and distribution networks maximises the value to the community of those existing assets while delaying some
of the capital expenditure required to reinforce the electricity distribution network to support the electrification
of heating for a significant proportion of WELLS®

4.2.2 DER and Flexibility Services

Much of the ERP-related demand growth will be related to DER: customer-owned smart devices that can be
used to generate, store, or manage electricity. These devices are connected in homes and businesses and
form part of the local distribution network. An example of DER is smart, web-enabled EV batteries and
chargers. The battery charging can be remotely managed, delaying the charging until the electricity network
is not congested and electricity prices are lower. Flexibility services aggregate the management of consumer
DER to help balance demand and supply in the electricity network and support its efficient use.

The Electricity Sector has identified the development of flexibility services as being a key to enabling the

S cust ol

delivery of New Zeal andds Ttnei sMii minst rrye dfucrt &missont Enget e n

Reduction Pland the Au t h o rUpdatingdtee Régulatory Settings for Distribution Networksdconsultation,
Tr ans poWhakadana i e Mauri Hiko§ and Boston Consulting Group& @he Fut ur e i sll
highlight the central roles flexibility services will have in spreading out the investment in new capacity,

El ectri
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managing demand and supply uncertainty, and helping to manage the size of customer bill increases. While
EDBs will also benefit from using flexibility services to avoid or delay investment in new capacity, they have
a more direct need for these services: managing the secure connection of large new devices as customers
shift from using fossil fuels to electricity.

Flexibility services for new smart DER are also in their infancy and still need to be developed into an industry-
wide solution that will provide the scale needed to manage peak demand electricity use needed to release
the full value stack of benefits. There is uncertainty about how effective these services will be as an alternative
to building traditional capacity or whether they will be available every time a network will need them. While
the industry recognises the potential value, the capability still needs development and it still needs to be
confirmed whether the expected benefits will be realised.

The development of flexibility services to the scale needed will also take time and there are a number of early
steps needed to ensure networks can accommodate these large DER devices before they are actively
participating in a flexibility response, i.e. the steps needed to securely connect large DER within homes and
businesses in the period before flexibility services are available. The aggregation of large smart DER provides
a large load that can be used to shift and smooth the supply of electricity if it is coordinated, but if that same
load is uncontrolled, it is large enough to impact the security of supply.

This section discusses the early steps needed to ensure these devices can be securely connected while
flexibility services are being developed. The section then considers the steps needed to develop flexibility
service, highlighting the ONEda®VLConneapragettd acti ons

4.2.21 Managing Peak Demand Before Flexibility Services Are Available

Before flexibility services have been developed as a meaningful demand management response, EDBs must
develop processes and tools to accommodate large DER onto their networks. As part of WE L L r@sponse
to the May 2022 ERP, it has started to model and test the impact of the large-scale connection of DER to its
distribution network. WE L L duslies$ave indicated that 50% penetration of EV chargers larger than 2.5 kW
would exceed what the Wellington network has been designed to accommodate.

The simultaneous operation of large DER risks causing LV networks to exceed their safe operating limits.
The operating limits include both thermal and voltage limits, with both needing to be managed to provide a
secure supply. Currently, EDBs have no visibility of where many of these devices are connecting and have
no way of ensuring that they will operate within the network& operating constraints.

EDBs will need an early form of a flexibility service to manage the rapid connection of large DER. Important
early steps are needed so that networks can manage, aggregate and coordinate the connection of large DER
so their combined operation remains within the network& operating limits. These are also early steps in the
development of a full flexibility service i they provide a simplified flexibility service providing network security
while the industry develops flexibility services that deliver the full value stack. The early steps, preceding the
development of the full flexibility services are:

1. An application process for the connection of large DER (over 2.5 kVA) to provide EDBs with visibility of
where DER want to connect so that they can test whether the network has the capacity to securely
connect that device. There is currently an application process for solar devices, but not for other DER
like EV chargers. The process will need to be automated to streamline the connection process.

di scov
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2. Strong incentives or standards to ensure DER devices are capable of being remotely managed and can
participate in flexibility services.

3. Alllarge DER are to be registered and participating in flexibility services so that their use can be managed
away from peak demand periods on the network.

These three steps will enable EDBs to accommodate DER, providing a stable platform to facilitate the
development of more complex flexibility services and a market for trading flexibility. This approach has
worked well for managing solar DER in South Australia. Solar devices that are registered to a central platform
and are participating in flexibility services are not restricted in how much electricity they can export back onto
the network. This provides the network operators with the ability to dial back export rates on the rare
occasions when network security is at risk. Those not registered and participating in flexibility are heavily
restricted in how much they can export. The restrictions reflect the impact that their unmanaged operation
has on the network.

The implementation of these changes will either need very fast policy updates or it may be that networks will
need to apply them through their own network connections standards. It could be that initial implementation
is via network connection standards with the permanent solution reflected in a later Electricity Code change.

4 N
Case Study 31 Coordination of Large DER

Figure 4-10 provides a simplified example to illustrate why the use of large DER needs to be
coordinated. The example uses a sample LV network with a 300 kVA transformer and assumes 30%
of households have an EV charger. If all large EV chargers connected to an LV network charge at the
same time when the network is already busy, the network operating limits will be exceeded, potentially
resulting in outages or unacceptably low voltage.

However, if large EV chargers are smart and are participating in a flexibility service, their combined
use can be co-ordinated to remain within the network operating limits. Doing this ensures that EVs are
charged and ready to be used when customers want, without their use impacting the supply of
electricity to other users of the network.
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Figure 4-10 Example Impact of Large EV Charger Management on LV Network Capacity
Without Charger Coordination (Left) and With Charger Coordination (Right)
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The development of flexibility services is complex and will need time and funding to develop. EDBs will not
have the allowances to develop flexibility services or to purchase those services until the next regulatory
period in 2025. Furthermore, EDBs will need to develop an Advanced Distribution Management System and
Distribution System and Operator SO capabilities to incorporate flexibility services into their demand
response. Experience from WE L L Sister companies in Australia shows this to be a multiple-year process.
An early form of flexibility service is needed before then to manage the connection of large DER.

Extending Hot Water Ripple Control
Wellington has 55,000 gas connections, providing hot water heating, space heating and cooking for

residential customers. The potential conversion to electricity reflects a significant increase in peak demand.
EDBs will need to extend their existing hot water ripple control systems to capture the transition of gas to
electricity in the period before flexibility services have been developed as a viable way of managing this new
load. This will require:

1 Funding to extend the capacity of EDBs6éripple plants, and
1 Policy changes to support the transition of hot water heating onto ripple control.

Without extending this capability, networks will not be able to maintain a stable network until flexibility services
have been developed to provide an alternative response, or networks have had time to build new traditional
capacity.

4.2.2.2 More Efficient Network Services Using Flexibility Services

Assuming that networks can securely managed the rapid connection of large DER while flexibility services
are being developed, flexibility services could provide an opportunity for EDBs to deliver more electricity
through the better utilisation of the existing network. The better utilisation of the existing network will mean
that EDBs can delay or avoid the reinforcement of their networks with larger equipment of greater capacity.
Figure 4-11 illustrates how if the new demand is not well managed, then higher levels of investment will be
required to increase the capacity of the network. Conversely, if the new demand can be managed to utilise
existing capacity headroom during the less congested off-peak periods, then further network investment
could be deferred, helping to keep long-term prices low for customers.

Without Flexibility Services Using Flexibility Services

Future network capacity

Current netwo,

Demand over a day Demand over a day

M Future demand Current demand M Future demand Current demand

Figure 4-11 Impact of Demand Control on Network Capacity Requirements
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Communicating smart EV chargers provide the greatest opportunity for shifting demand using flexibility
services on the Wellington network, as the chargers could be actively managed so that vehicles are only
charged during off-peak periods. Further benefits could be realised by using the EV battery to supply the
household during peak demand periods, reducing network congestion even further. Case Study 4 considers
the opportunities for using customer appliances to shift demand away from congested periods on the network,
confirming that EV charging and hot water appliances offer the best devices to use for flexibility services.

- N
Case Study 47 Finding the Best Way to Shift Demand

WELL has been part of Concept Consulting EV study work programme. A key deliverable of the
programme was to establish what load can be shifted to a less congested period. This would allow EDBs
to focus on the development of flexibility services for customer DER that can be practically moved.

The Concept Consulting EV study analysed two points in time:

1. 6Todayo, being a breakdown of alsedct raiscipteyr cEd
End-Use Database, and

2. 6El ect mi,c b20%® the increase in average per
assuming the degree of electrification proposed by the Climate Change Commission.

The study found that prior t o any demand management, the bi
uncontrolled household contribution to the system peak is space heating, followed by water heating,
then cooking, with other appliances driving the remaining 30% of peak demand.

By 2050, if households have no incentives to manage when they charge their EVs, unmanaged peak
per household demand will increase by 45%. This increase is largely from EVs, with some increased
contribution from water heating (due to gas being removed), and small offsets from other uses. In total,
EVs would represent 30% of unmanaged peak demand per household, as shown in Figure 4-12.
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Figure 4-12 Average Contribution to Peak Demand Prior to Demand Management
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The study looked at what appliances have the most potential for demand management. Figure 4-13

shows an estimated breakdown of the potential for appliance demand management. The key takeaway
is that EV charging and water heating have the most potential for load management.
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Figure 4-13 Household Potential for Appliance Demand Management During Peak Demand

Whil e the study is based on n ahighestrpagortiah aftreaidentisVgas L
heating in New Zealand, and its urban environment is better suited to EVs than other network areas.
Therefore, the potential for controlling peak demand through the use of flexibility services is even higher
in Wellington.

- J

42.2.3 Development of Flexibility Services and a Flexibility Services Framework

Flexibility services are forecast to be valuable across the electricity supply chain. Sapere has estimated the
value of flexibility services to be $6.9b from a range of different uses, from deferring distribution and
transmission network reinforcement to retailers arbitraging the spot market for purchasing electricity.?
However, these are only forecasts and have yet to be released. The industry is in the early stages of its
development and the implementation is complex and requires the coordinated development of new
capabilities across the supply chain.

WELLOGsS EV Conn?and Rohae nfalpe x F o rlan in@?gprovde thexkeyactibns dng steps
needed to develop flexibility services in the form needed to manage the secure connection of DER and to
support the ERP. The actions also include the steps needed to provide flexibility at the scale needed to
provide an alternative to building traditional approach to congestion of building more capacity. Of those
actions, there are eight critical steps:

20D, Reeve, T. Stevenson & C. Comendant (2021) Cost-benefit analysis of distributed energy resources in New
Zealand: A report for the Electricity Authority, Wellington, New Zealand

2 https://www.welectricity.co.nz/about-us/major-projects/ev-connect/

2 https://www.araake.co.nz/projects/flexforum/
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1. Coordinated implementation: WE L L BvVSConnect programme identified industry leadership as a key
driver for the development of flexibility services. The actions needed span the flexibility supply chain and
require a coordinated approach.

2. Understand consumer preferences for flexibility services: For flexibility services to be developed to
the scale needed to provide a viable wire alternative, customers must have a smart device that can be
remotely managed and be willing to participate in flexibility services. The industry must develop services
that customers are comfortable participating in.

3. Implement an industry-wide hierarchy of needs: Develop a hierarchy of needs framework in the
Electricity Code to ensure network operators (EDBs and Transpower) have access to flexibility services
inemergency situations when direct intervention is
that would have a limited impact on competing flexibility services.

4. Ensuring DER are smart and are participating in flexibility services: This includes ensuring all large
DER are visible and registered with a flexibility provider i so that EDBs can ensure they are connected
securely, and their continued operation remains within the network security limits.

5. EDBs to develop an LV management capability: Forecasting where flexibility will be needed and
incorporating flexibility services into their asset demand response. This will allow EDBs to identify
network constraints and where flexibility services could be a viable wire alternative. LV Management
systems combine spatial GIS data with ICP level consumption and power quality data to forecast demand
and network capacity constraints. These systems are complex and will take time to develop. LV
management is a precursor to Distribution System Operator capability.

6. Streamline access to ICP level data: EDB LV management systems require ICP data i without the
data EDBs have no visibility of LV constraints or where they could use flexibility services. The provision
of ICP data includes ensuring all privacy responsibilities are met.

7. Flexibility provider tools that coordinate DER and aggregate a demand response: Flexibility
providers need to develop the capability to aggregate and coordinate the management of multiple DER.
The tools must have common communication protocols that allow services to be coordinated with buyers.

8. EDBs are funded to develop and purchase flexibility services: EDBs are not funded to purchase
flexibility services. They do not have OPEX allowances to purchase services and the IRIS mechanism
does not allow OPEX/CAPEX substitution if the deferred CAPEX benefits span multiple regulatory
periods. Until EDBs have regulatory allowances to purchase services, their use of flexibility services will
be limited to small-scale trials and tariff services. This is being discussed as part of the IM review.

Significant Development in EDB Capability

needed

The 6l east regretsd actions provided above are the key <c

flexibility services. The EDBsoactions represent a significant investment in new capability that will take time
and additional allowances. Purchasing a full data set needed to support the development of LV visibility is
likely to cost over $0.5m per year, and the ongoing software costs to collect, store, and analyse the data
could be double this. Forecasting network constraints and managing the application of flexibility services
requires the development of an LV Advanced Distribution Management System (ADMS) which combines
GIS spatial data with ICP level consumption and voltage data. In South Australia this capability cost
approximately $37m ($4m per year in operating costs) and took five years to implement for the 900,000

Page | 74



Wellington Electricity Asset Management Plan 2023 Wellin.g.ton
electricity~

connections they service. While the deployment of similar technology in Wellington will cost less, the
investment is still significant. It is also important to note that the funding for these new investments will not
be available until the next price path reset in 2025.

The investment in the current hot water ripple control systems provides a useful comparison. This capability
has required EDBs to invest millions in the ripple control system, relays, and communication network.
Retailers and meter providers have also had to install ripple meters and their own communications. WELL
agrees with the industry that flexibility services will be valuable, but it is necessary to highlight that the
development of this capability will take time and investment to develop.

4.2.2.4 Supporting Regulatory Framework and Hierarchy of Needs

Careful planning is needed to design a regulatory framework to ensure flexibility services are available
whenever they are needed by networks (both EDBs and the System Operator) to maintain network security.
Flexibility services first need to be available in emergency situations i when direct intervention is needed to
deep the lights ondi and then once the grid is operating stably, to be available wherever they provide the
most value to customers.

Practically this will mean the development of a flexibility market which assigns flexibility services to where
they provide the most value (i.e. who will pay the most to buy the services) and will have a set of prioritising
rules that provides emergency access to all services. The regulatory framework setting the terms and
conditions for services between EDBs and retailers provides an example of how this could work in practice.
The Default Distribution Agreement (DDA) outlines that parties other than EDBs can provide load control
services on the distribution network but must provide EDBs and the System Operator access to those
services in emergency situations. Similar rules could be expanded to include flexibility service providers.

A market that offers customers a return on their investment in DER will be essential for developing flexibility
services to the scale that network operators will need for managing the stability of the grid. A hierarchy of
needs provides for network security, however, this will only be required to be called on in rare emergency
situations, and should not stop customers from receiving value for participation in flexibility services during
the times that the grid is not under stress. Networks need to be careful not to extend mandatory control
beyond emergency situations as this could inadvertently block the creation of a value stack that benefits
customers. If customers are unable to receive sufficient value for participating in flexibility services, they may
choose not to invest in DER, diminishing the scale of the demand response available to networks to the
detriment of grid stability.

4.2.3 Changing Customer Expectations

New technologies are offering customers new benefits and opportunities and are changing how they use
electricity. Table 4-3 summarises the changing customer requirements and the resulting impact on the
distribution network.
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New large appliances like EV | Residential ADMD increasing | Reinforcement of the LV network.
chargers. beyond what the low voltage

network was designed for. Increasing distribution transformer

sizes.

The need for flexibility services to
manage the uptake of large DER

Increased reliance on electricity | Expectation of higher service | Increasing network resilience.
as the sole household energy | quality and fewer outages.
source.

Increasing use of flexible working | Less tolerance for planned outages | Deployment of mobile batteries (in
arrangements, such as working | for maintenance in residential | place of diesel generators) to
from home. areas. maintain  supply to customers
during maintenance activities.

Customers wanting to share | Two-way power flows on the LV | Increased visibility and control of
spare electricity they have stored | network. the LV network.

or generated. ' .
9 Voltage profiles becoming less

predictable.

Table 4-3 Summary of Changing Customer Requirements and Network Impacts

4.2.4 Changing How EDBs Communicate With Customers

EDBs have traditionally provide d di stri buti on services in the backgroun
only becoming aware of the service when the electricity supply is unavailable. Retailers have been

responsible for communicating with customers, and EDBs have had little direct customer contact. This has

wor ked wel | in the past under the Obusiness as wusual 6 ofj
very little in terms of service provision and quality.

With the changes in electricity distribution services driven by the new customer requirements outlined in
Section 4.2.3, EDBs will need to develop a different relationship with their customers. EDBs need to
understand the changing cost-quality trade-offs that their customers are prepared to make and promote
customer participation in the flexibility services that will be critical for managing the changing demand,
discussed in Section 4.2.5. An indirect relationship through the Retailers will make this communication slow
and difficult, and EDBs will instead need to develop new direct customer engagement practices.

4.25 Limited Spare Capacity

The past business and regulatory focus of closely matching demand and capacity and keeping prices low by
not building new capacity before it is needed, discussed in detail at the start of Section 4.2, has worked well
in the past environment of low, stable growth. However, it now means that the Wellington network does not
have the capacity available to meet the ERP-related demand increases. The capacity that is available through
load management and the limited network headroom, is quickly being used up by the rapid uptake of EVs
and the electrification of public transport.

Figure 4-14 showst he f orecast increase in maxi mum demand at WEL
rated capacity from 2022 to 2032. Loading beyond these capacity limits can either be managed using existing

tools (for example temporary load transfers or flexibility services) or require an asset upgrade where these

tools are insufficient. This illustrates the extent to which decarbonisation will drive the need for WELL to

reinforce its network.
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Substation Capacity Substation Capacity
Status Status

. Upgrade Required

Q Managable With
Existing Tools

n Within Limits

. Upgrade Required

Managable With
Existing Tools

: Within Limits

Figure 4-14 Change in Zone Substation Demand vs Capacity from 2022 (Left) to 2032 (Right)

4.2.6 Asset Replacement Programme

Several of WELLOGs | argest asset flivesepesificaly, thereplacainemtg t o t he
of underground cables and power transformers has started and will continue over the next 25 years. The
replacement of these two asset fleets is a step change in the replacement programme.

Figure 4-15 pr ovi des WELLOGs forecast asset repl ace meing i nvest
expenditure profile excludes the impact of network reinforcement programmes, which in reality will bring

forward the replacement of many of these assets as the need for more capacity triggers their early

replacement. The impact of network reinforcement has been excluded to demonstrate that even without the

ERP, the Wellington network requires a step change in investment.
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Figure4-15WELLG6s Asset Renewal Etop0®hdi t ure Forecast

Thegrey-shaded asset classes reflect WELLGO6s Obusineis as wus
the continuous and steady replacement of many low-value assets such as distribution substations, poles,
and overhead conductors.
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The yellow-shaded asset classes reflect larger, low-volume high-value asset fleets that are replaced less
frequently. The subtransmission cable and power transformer fleets reaching end of life represent a step
change in investment requirements.

The alignment of this upcoming renewal expenditure with the network reinforcement programme means that
assets being replaced due to health can be sized so that they will also have the capacity to meet ERP-related
demand increases. As a result, WELL will be able to optimise the efficiency of its total investment programme,
minimising the overall cost to customers.

4.3 WEL L bosig-Term Investment Programme

Section4.2provi ded an overview of whatdés changi ngsdhvmgqw we pr o
a step change in network electricity demand and investment requirements. WE L L 6 sear3pnning model

provides future network investment requirements, and has highlighted two related step changes in

investment:

1 Investment to provide new capacity: The forecast 108% increase in peak demand requires WELL to
invest in new capacity. This will require an investment in both traditional new capacity i larger equipment
i and new demand management capability (flexibility services) that allows more electricity to be delivered
using the existing network.

T Repl acement of largdstlaksétsfleetswibie zone substation power transformer fleet and
theunderground cabl e fl eets are coming to the end of their
usual 6 operating environment, the replyaaAMAplanningof t hese
window for the first time in the 2021 AMP.

Many of the assets due to be replaced are the same assets that require capacity upgrades. The 30-year
combined capital expenditure programme rationalises the investment programme so that new assets have
both the capacity needed to meet future growth expectations and are replaced before they adversely impact
quality. The rationalised capital expenditure programme is smaller than the sum of the two individual
programmes. The principles used to integrate the work programmes are:

1 Replacing ageing assets with new assets with sufficient capacity to meet the expected increase in peak
demand over their lives.

1 Where an asset is included on both the replacement and network growth programmes, an asset will be
included only once and scheduled to meet the earliest of the asset replacement date or when new
capacity is required.

4.3.1 30-Year Work Programme

WE L Lférecast capital investment profile totals $2.0 billion over the next 30 years. Under the past business-
as-usual operating environment, which has been focused on providing a steady and reliable supply of
electricity, WE L L daital expenditure has averaged $32m per year for the last ten years. This is expected
to increase to an average of $72m per year for the next 30 years.

The capital expenditure forecast for 30 years is shown in Figure 4-16. This has been smoothed in
consideration of resourcing and other delivery constraints. Further programme smoothing will be needed as
the work requirements and delivery constraints are defined.
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Figure 4-16 WE L L 80syear Capital Expenditure Forecast

Figure 4-17 provides a breakdown of when each different network needs reinforcing with new capacity. The
33kV subtransmission network will run out of capacity early and will be the initial focus of the investment
programme. The 11kV and LV networks will be upgraded with additional capacity over the 30-year investment
time frame.
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Figure 4-17 WE L L 80syear Network Reinforcement Forecast by Voltage

.*9: . e [ ™
g



Wellington Electricity Asset Management Plan 2023 Wellin.g.ton
electricity~

Currently WELL does not have visibility of the LV network, and its LV capacity modelling is based on high-
level assumptions. The resulting capital expenditure is only indicative and requires verification. Until WELL
has better visibility of the LV network, it will not be able to accurately forecast LV reinforcement expenditure.
Case Study 2 (LV gas transition impact) provides an example of the level of visibility needed to securely
manage the connection of new devices on the LV network. The ability to expand this type of analysis across
the whole network requires EDBs to develop new tools and capabilities. It also requires networks to have
access to customer data i consumption data, voltage data, and addresses where customers are connecting
new loads.

432 ComparingWELLO®s CarecasktoBCG&®sThe Future is Electrico

Boston Consulting Gr o u@he& ut ur e i sepoH toesérad the ibvestment that each participant in
the electricity sector in New Zealand would need to make for the industry to support the ERP carbon reduction
targets. The report calculated that EDBs need to make significant investments in new capacity and capability,
totalling $22b over the next 10 years, rising to $71b over the next 30 years.

Scaling the distribution network investment forecast presentedin 6 The Fut ur ebyi sWERILect rliCcPés
the volume of electricity delivered, and regulatory asset base (RAB)i ndi cat es CAPEX foraWasL L 6 s

is |l ower than the BCG forecast, with the dif fsdeannces duece
urban network. The comparison using the size of the RAB to scale the BCG forecasts provides a closer

comparison as the RAB captures the higher economies of scale of the Wellington network. While the 10-year

forecast is very close, there is still a long-term difference which reflects the uncertainty of forecasting more

than 10 years out. This is shown in Table 4-4.

10 years $1.7 billion $1.5 billion $1.1 billion $1.0 billion

30 years $5.5 billion $4.9 billion $3.6 billion $2.0 billion

Table4-4Comparing WELLOs Capex6Flhhe eEatsur ¢ oi BCEBIoesct ri co

4.3.3 Increasing Costs

WELL has experienced higher cost inflation than the general national inflation and expects the electricity

industry will continue to see higher cost inflation as work programmes increase and equipment and labour

becomes even more scarce and constrained. ithe Fut ur e i doreéasteEDBsOdapital programmes

to be worth double the value of the total existing network (see Section 4.3.2). This will be at the same time

as water networks are expect ed eihgavater infeastrticture eplading fartherg New Z e
pressure on the availability of civil contractors. A recent example of the impact of labour shortages on wage

inflation can be seen in current high inflation rates which reflect primary industry labour shortages caused by

COVID-19 travel restrictions. Figure 4-18 provides examples of changes in electricity industry costs since

2013 relative to CPI. Consideration will need to be given to how this industry-specific inflation is captured in

the regulatory allowances.
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Figure 4-18 Examples of Cost Escalations Relative to CPI

The inflationary forecast used in this AMP is based on the Reserve Bank February 2023 monetary policy

inflation forecast Whi | e t he next yeards inflation is forecast to b
is forecast to return to the long-term monetary policy target of 2%, WELL expects that industry inflation will

continue to be higher than the national CPI inflation forecast due to continuing resource and materials

scarcity.

WELL will be suggesting that the Commission consider an industry inflation forecast as part of the DPP4
price reset process that starts this year.

4.3.4 Demand Uncertainty

EDBs will have to build new capacity to meet the 2050 emissions reduction targets. However, there is
uncertainty around the rate of the demand increase and in what sequence that new capacity will be needed.
Demand is the primary driver of the timing of network reinforcement investment programmes, and uncertain
demand will result in networks having to adjust the order of the work programmes.

Specific drivers of demand uncertainty and work programme resequencing are:

1  What will the substitute be for fossil gas? The electricity system will provide some or all of the energy
use currently provided by natural gas. However, until New Zealand Gas Strategy is finalised this year,
the exact proportion will not be known. Ap pr oxi mat el y hal f of WELLeds for ec
highlighted in Section 4.2.1, relates to the transition of gas energy use to the electricity system.

T WELLG6Gs demand f or eflexibity sersiceswillineedevelbpleditd the scale needed to better
utilise the existing distribution network. If these services are not successfully developed, networks will
have to build more capacity.
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