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Executive Summary

GHD has been engaged by Transpower and the New Zealand Commerce Commission (the Commission), under a
Tripartite Deed, to independently verify Transpower’s proposed expenditures and service measures for the fourth
Regulatory Control Period (RCP4) from 2025 to 2030. GHD engaged Castalia as their sub-consultant to assist in
delivering this Independent Verification (IV) role. The requirements for Transpower’'s RCP4 proposal are set out in
the Capex Input Methodology (Capex IM)! and Transpower Input Methodologies (Transpower IMs)2.

Our verification work has been guided by the Terms of Reference (ToR) agreed with the Commission and
Transpower, including the schedules of evaluation criteria contained in it. The evaluation criteria in the agreed ToR
presently reflects the requirements of the current Capex IM (dated Jan 2020) and Transpower IMs (dated Jan
2020) that existed during bulk of the IV engagement timeline. We have engaged with Transpower in an
independent manner in accordance with the Tripartite Deed.

The guiding principle in our verification work and in forming our opinions has been whether Transpower's RCP4
expenditure forecasts and associated grid output measures are consistent with an expenditure outcome that
represents the efficient costs of a prudent supplier having regard to Good Electricity Industry Practice (GEIP). This
term is defined as follows:

Good electricity industry practice in relation to transmission, means the exercise of that degree of skill,
diligence, prudence, foresight, and economic management, as determined by reference to good
international practice, which would reasonably be expected from a skilled and experienced asset owner
engaged in the management of a transmission network under conditions comparable to those applicable
to the grid consistent with applicable law, safety and environmental protection. The determination is to take
into account factors such as the relative size, duty, age and technological status of the relevant
transmission network and the applicable law.3

We consider the above definition is consistent with the use of regulatory prudency and efficiency tests generally
applied by the Commission and economic regulators in similar jurisdictions. In simple terms, prudency relates to
confirming that expenditure is necessary to maintain the safety, quality, reliability and security of supply of
regulated services. Efficiency relates to the provision of regulated services in a least cost manner having regard to
conditions in relevant markets for labour, capital and materials inputs.

In forming our verification opinions, we have assessed Transpower’s development of its RCP4 expenditure
forecasts at an aggregate and individual programme level. Our review of individual expenditure programmes has
been guided by criteria agreed between Transpower and the Commission set out in our Terms of Reference.

Our verification is based on IMs as applicable during March-August 2023. The Commission is currently reviewing
the Capex IM and Transpower IMs and will make its final determination post submission of this IV report.

All figures in this report are in constant 2021/22 New Zealand dollar (NZD) terms unless otherwise stated. All
capex values (i.e., base capex and uncertainty mechanism capex) includes interest during construction (IDC).

! Transpower, Capital Expenditure Input Methodology Determination 2012 (Principal Determination) or Capex IM, dated 29 Jan 2020.
2 Transpower, Input Methodologies Determination 2010 or Transpower IMs, dated 29 Jan 2020.
3 Part 1 of the Electricity Industry Participation Code 2010. Access: https://www.ea.govt.nz/code-and-compliance/code/.
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Verification of expenditure levels

The ToR requires us to review Transpower’s proposed capex and opex forecasts for RCP4 and express an
opinion as to whether the proposed expenditure is prudent and efficient having regard to GEIP. Where this is the
case, we have identified the proposed expenditure as accepted. Where this is not the case, we have identified the
proposed expenditure as not accepted.

We have reviewed the following proportion of Transpower’s total proposed expenditure, broken down as follows:

—  $1,933.2 million (96.6%) of the $2,001.4 million total base capex. We did not review $50.0 million in
capitalised leases and $18.2 million in ICT capex which were non-identified programmes.

— All of $1,797.3 million total opex.

— All of $526.3 million of total capex being proposed using uncertainty mechanisms or cost recovery pathways
other than base capex*.

We reviewed all of the identified programmes agreed by Transpower and the Commission as set by clause
2.2.2(1) of the Capex IM. We also reviewed most of the non-identified expenditure programmes except for
capitalised leases and 6 investment cases in ICT capex as highlighted above. We applied proportionate scrutiny
principle while undertaking our review of the proposed expenditures.

Overall, we find that the proposed expenditure amounts that we reviewed and accepted are consistent with an
expenditure outcome which represents the efficient costs of a prudent electricity transmission services supplier
having regard to GEIP and the evaluation criteria.

Table ES 1 presents a summary of the outcome of our assessment of verified programmes.

Table ES 1 Summary of expenditure verification outcomes

Amounts in constant Percent of total
2021/22 NZD

Base capex (including IDC)

Total proposed base capex $2,001.4m
Reviewed and accepted $1,873.8m 93.6%
Reviewed and accepted but needs re-categorisation $18.0m 0.9%
Reviewed and not accepted $41.4m 2.1%
Not reviewed $68.2m 3.4%

Uncertainty mechanism capex (including IDC)

Total proposed uncertainty mechanism capex $526.3m
Reviewed and accepted $526.3m 100%
Opex
Total proposed opex $1,797.6m
Reviewed and accepted $1,797.6m 100%
Reviewed and not accepted $0.0m 0%

Source: Transpower RCP4 forecast data and IV analysis

4 For avoidance of doubt, we did not review Major Capital Projects as they are excluded from our IV scope of work.
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Base capex

Table ES 2 shows the proposed RCP4 base capex by expenditure category, forecast amounts and verification

status.

Table ES 2

Proposed base capex and verification status

Expenditure category RCP4 forecast Verification status

Network base capex

Alternating current substation replacement and
refurbishment

Buildings and grounds replacement and refurbishment

Transmission lines replacement and refurbishment

High voltage direct current and reactive assets
replacement and refurbishment

Secondary assets replacement and refurbishment

Enhancement and development capex

Non-network base capex

Information and communications technology capex
(excluding software as a service)

Business support capex

Capitalised leases
Source: Transpower RCP4 forecast data and IV analysis

Uncertainty mechanism capex

$441.5m

$121.0m

$647.2m
$150.5m

$251.1m
$98.5m

$198.5m

$43.1m

$50.0m

Reviewed and accepted: $416.1m
Reviewed and not accepted: $25.4m

Reviewed and accepted: $108.0m

Reviewed and accepted but needs re-
categorisation: $13.0m

Reviewed and accepted: $647.2m

Reviewed and accepted: $150.5m

Reviewed and accepted: $251.1m

Reviewed and accepted: $93.5m

Reviewed and accepted but needs re-
categorisation: $5.0m

Reviewed and accepted: $180.3m
Not reviewed: $18.2m

Reviewed and accepted: $27.1m
Reviewed and not accepted: $16.0m

Not reviewed: $50.0m

We evaluated a newly proposed ‘use it or lose it’ uncertainty mechanism by Transpower and found it to support
accurate cost recovery and efficient investment incentives when assessed against the ToR evaluation criteria.
Transpower is proposing two capex programmes using this new uncertainty mechanism in RCP4.

Transpower is also proposing four large replacement and refurbishment capex using the established listed project

cost recovery pathway or mechanism in RCP4.

Table ES 1 shows the proposed RCP4 capex being proposed using uncertainty mechanisms by expenditure

category, forecast amounts and verification status.

Table ES 3

Proposed uncertainty mechanism capex and verification status

Expenditure category RCP4 forecast Verification status

Uncertainty mechanism capex

Resilience programme using ‘use it or lose it mechanism

Enabling customer electrification programme using ‘use it

or lose it mechanism

Four large R&R projects using ‘listed projects’
mechanism

Source: Transpower RCP4 forecast data and IV analysis.

$53.2m

$100.0m

$373.1m

Reviewed and accepted: $53.2m

Reviewed and accepted: $100.0m

Reviewed and accepted: $373.1m
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As the IV, we have not been asked to express an opinion on the suitability of existing uncertainty mechanisms. For
reference, existing mechanisms include:

—  Listed projects

— Low incentive rate base capex projects

— Reopeners for a number of matters including a catastrophic event, a change in legislative or regulatory
requirements, an error event, a large build up in the economic value account balance, and for both
foreseeable and unforeseeable E&D projects.

We note that these existing mechanisms are being reviewed by the Commerce Commission as part of their review
of the Capex IM.

Opex

The majority of Transpower’s overall opex proposal has been developed utilising a combination of base-step-trend
and bottom-up cost estimation approaches with 2021/22 as the base year.

We have reviewed Transpower’s proposed opex for RCP4 and can conclude that the opex allowances are
consistent with GEIP.

Transpower is proposing an opex productivity target of 0.5%, based primarily on New Zealand Institute of
Economic Research Inc (NZIER) analysis (NZIER estimates a range from 0.4% to 0.6%), which Transpower then
cross-checked with a range of other estimation approaches. We agree with that the approach of relying on the
NZIER figure as the most robust and relevant estimate, and then cross-checking it with other, less robust and
relevant estimates, is appropriate given that Transpower is the sole electricity transmission operator in New
Zealand.

While we would have preferred for Transpower to have performed more checks to verify the forecast, we consider
that the cross-checks Transpower did perform are sufficient to verify its proposed productivity forecast of 0.5%. In
our IV report, we suggest additional cross-checks that the Commission could perform if it wanted to further
increase its confidence in the appropriate productivity forecast figure.

Table ES 4 shows the RCP4 opex by expenditure category, forecast expenditure size and verification status.

Table ES 4 Proposed opex and verification status

Expenditure category RCP4 forecast Verification status

Network opex
Grid maintenance $619.1m Reviewed and accepted: $619.1m
Asset management and operations $408.9m Reviewed and accepted: $408.9m

Non-network opex

Information and communications technology $219.9m Reviewed and accepted: $219.9m
Software as a service $55.8m Reviewed and accepted: $55.8m

Business support $310.4m Reviewed and accepted: $310.4m
Insurance $183.5m Reviewed and accepted: $183.5m

Source: Transpower RCP4 forecast data and IV analysis.
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Verification of key processes

Overall, we find that the qualitative elements of Transpower’s proposal, and key supporting processes are
consistent with delivering an expenditure outcome which represents the efficient costs of a prudent electricity
transmission services supplier having regard to GEIP and the evaluation criteria.

However, we were unable to accept some elements of Transpower’s proposal in relation to uncertainty
mechanisms and service measures.

Below, we summarise our overall conclusions regarding the qualitative aspects of the RCP4 proposal, organised
against the content areas specified in the ToR.

Strategy development and implementation

Transpower’s relevant policies and governance processes have been effectively implemented in Transpower’s
development of its RCP4 proposal. Moreover, Transpower’s relevant policies and governance processes are
directed towards the expenditure outcome which represents the efficient costs of a prudent electricity transmission
services supplier having regard to GEIP and the evaluation criteria.

Asset health and network risk modelling

We have observed that Transpower continues to mature its asset health and network risk (AHNR) modelling and
has leveraged its maturing tools, data and AHNR knowledge to identify appropriate levels of expenditure for RCP4
to maintain asset health and avoid any appreciable deterioration of network risk. In October 2022, GHD Advisory
provided an Expert Opinion Progress Review report on Transpower's asset health and risk modelling. A key
finding from that review was that Transpower’s existing asset management practices after considering the recent
development in asset health modelling, impact modelling, criticality and risk-based decision-making frameworks
demonstrated GEIP.

Expenditure forecast governance and review

Transpower has relied on its asset planning decision framework and ICT investment framework to develop its
RCP4 proposal. These frameworks along with the grid Asset Management Framework and ICT strategy provides a
consistent, repeatable risk-based approach for investment planning decisions. The frameworks provide for a
bottom-up and top-down challenge process. The top-down challenge process allows oversight by the Economic
Regulatory Matter Governance Group to review and agree appropriate trade-offs between expenditure portfolios
and ensure appropriate consideration of customer feedback.

Service levels

In general, Transpower has demonstrated the prudency of the proposed RCP4 expenditure by undertaking
scenario analysis to investigate the implications on asset health and service levels of altering the amount of
expenditure across RCP4. Through that process we have been satisfied that Transpower is targeting a level of
performance consistent with maintaining existing service levels.
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Capex/opex trade-offs

Transpower’s asset planning decision framework and ICT investment framework involves an explicit option
analysis step prior to including the preferred solutions and expenditures into its asset management plans and ICT
investment cases. It prompts Transpower to consider various alternatives to mitigate and resolve a given
constraints or risks such as piecemeal refurbishments, asset life extension interventions, and investment deferrals
versus residual risk analysis, with the aim of embedding the capex/opex trade-off consideration into Transpower’s
decision-making process.

We sighted such decisions in various portfolio management plans (PMPs) that formulates the forward-looking
expenditures. We also noticed it being practiced during our evaluation of recent RCP3 business cases and while
interrogating the Integrated Works Plan record. For example, the options considered for steel lattice gantries in the
substation structures and buswork portfolio include protective coating/recoating of galvanised surfaces versus
piecemeal in-situ replacement of structure components versus total replacement. Another example is the asset
renewal options considered for the power transformer asset portfolio that includes piecemeal replacement of tap
changers/bushings, tap changer overhaul, corrosion painting of tanks, oil leak repairs, gasket replacements,
workshop pipework refurbishment versus complete asset replacement.

Cost estimation

Based on our evaluation, we conclude that the cost estimation framework meets all the evaluation criteria,
including GEIP. Subject to Transpower updating its cost escalators in line with the latest report from the NZIER,
we consider we have verified the escalators proposed.

Electricity demand forecast

We have verified Transpower’s demand forecasting approach against the evaluation criteria and consider it sound.
Nevertheless, we consider the bottom-up modelling that incorporates electricity distributor-provided step changes
could be further improved. A step in the right direction would be to undertake a review to understand any
systematic trends that may show a predictable lag between the distributor-estimated timing of demand step
changes compared to when those step changes tend to occur.

Stakeholder consultation

The extent and effectiveness of Transpower’s consultation and engagement with its stakeholders is compliant with
the relevant Input Methodologies and ToR evaluation criteria.

Stakeholders have been provided with extensive relevant information and with sufficient opportunity to comment
on major issues that drive Transpower’s approach to its expenditure and service standards proposal. Transpower
has ensured that stakeholder feedback is recorded and properly considered as part of its decision making.

Overall, Transpower’s stakeholder consultation for RCP4 significantly improved upon that for RCP3. Though the
consultation process is ongoing, we expect Transpower to continue engaging with stakeholders at a high standard
as the RCP4 process continues.

Deliverability

Transpower has developed a workforce planning framework which outlines how the company intends to harness
its resources to deliver RCP4. Whilst Transpower has implemented several recruitment and training initiatives, it is
likely that Transpower will face significant competition for skilled and experienced electricity transmission industry
resources from external companies and jurisdictions that offer greater renumeration.

As such, we are concerned about Transpower’s ability to recruit approximately 200 additional staff (often in
specialised areas) over the next three-year period required to deliver the expected programmes. Whilst
Transpower’s framework and recruitment planning is proactive and reasonable, in our opinion the Commission
should request an update on Transpower’s recruitment of specialised resources closer to the submission date as
well as regular reporting on the status of its specialist workforce before and during RCP4.

GHD | Transpower New Zealand Limited | 12596974 | Independent verification report Vi



Uncertainty mechanisms and expenditures

Transpower has proposed to carry forward uncertainty mechanisms from RCP3 and to introduce a new type of
mechanism (use it or lose it or UIOLI) in RCP4. They are also proposing two capex programmes ($53.2m for
resilience programme and $100.0m for enabling customer electrification programme) using this mechanism in
RCP4. We have reviewed and accepted these two capex programmes being proposed by using UIOLI uncertainty
mechanism.

UIOLI mechanism create relatively little risk for customers. The total amount of potential approved expenditure,
and therefore revenue recovery from customers, is capped by the Commission at the start of the period. Provided
that the cap is small relative to other major categories of expenditure, the impact on revenues and prices is
minimal. Any overspend beyond the allowance is penalised in much the same way as any other capex overspend.
Revenue is only recovered if, and only to the extent that, Transpower goes ahead with actual expenditure allowed
for under this mechanism, and so any “underspend” does not benefit Transpower at the expense of consumers.
The UIOLI mechanism is also relatively low cost to administer once it has been set up.

Additionally, Transpower is also proposing changes to the following mechanisms/thresholds:

— Resource Management Act reform materiality threshold for triggering the “legislative or regulatory change”
reopener to be reduced to 0.5% of maximum allowed revenue or MAR (compared to current 1% of MAR used
for all triggers)

— Insurance — a new cost category to be included as a recoverable cost with a 0.5% MAR cap and collar.
At this stage we have not accepted these two changed mechanisms/thresholds.

Pass through or reopener mechanisms are much more powerful tools that can shift significant (often uncapped)
risks back to consumers. Administering such mechanisms also requires significant cost and effort on behalf of both
the regulator and the regulated entity. We are not satisfied that a revenue-based materiality threshold test is
appropriate. We suggest that for the Resource Management Act reopener (and other reopeners) Transpower
consider proposing an expenditure-based materiality threshold test grounded in the likely costs of undertaking the
reopener process. We note that under the draft decisions for the IM Review, the Commission now proposes to
change the reopener materiality threshold test to be an expenditure test. We support this approach.

We are not satisfied that including insurance premiums as a recoverable cost with a cap and collar is warranted.
While the evidence presented to us did show that insurance premium increases have in recent year become
steeper, it did not demonstrate how those increases have become more volatile or less predictable. While there
may well be a strong argument to forecast large increases in the insurance expenditure allowance for RCP4, at
this stage in our view there is insufficient evidence to move away from setting an approved expenditure allowance
based on forecasts and towards a recoverable cost approach.

Grid output (service) measures

Transpower proposes to:

—  Continue revenue-linking four Grid Performance and Asset Performance measures (GP1, GP2, AP1 and
AP2)

— Retain quality standards for three Grid Performance and Asset Performance measures (GP1, GP2 and AP1)

—  Employ reporting-only measures for six measures of Asset Performance (AP3, AP4), Asset Health (AH),
Network Risk — energy not served (NR) and Customer Service (CS1 and CS2)

— Remove or modify the RCP3 quality standards for one Asset Performance measure (AP2) and the Asset
Health measure (AH).

— Remove the RCP3 measures for N-Security reporting (AP-5) and Momentary Interruptions reporting (GP-M)
For GP1 and GP2, we consider the method proposed to set the target, caps and collars, and incentive rates are
appropriate. While we agree that targets should reflect historical performance, we recommend that targets are

checked to ensure that they do not inappropriately reflect any deterioration in service levels that might be present
in historical data.

For AP1, we consider the method proposed to set the target, caps and collars, and incentive rates are appropriate
and support the adoption of the proposed quality standard with the following exception. We do not support limiting
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the impact of a single event when assessing performance against the target and recommend maintaining the
current approach which allows the full incentive per event.

For AP2, we consider the consider method proposed to set the target, caps and collars, and incentive rates are
appropriate and support the adoption of the proposed quality standard. We support the adoption of a linear
regression-based approach for setting the target for unavailability due to planned outages as this allows alignment
with the planned outages needed to deliver the RCP4 programme and should reduce the risk of quality standard
breaches.

We note that Transpower has raised concerns regarding the significant time and effort necessary to investigate
breaches of quality standards for AP2. While we recommend quality standard be retained for this service
measures, we also recommend that Transpower and the Commission review the breach investigation process to
explore opportunities for improvement.

In our opinion, it is beneficial that the existing AP3 and AP4 measures are retained, as this provides an incentive
for Transpower to exercise GEIP by appropriately planning and managing outages and communicating changes to
planned outages on the high voltage alternating current (HVAC) network.

Regarding the AH measure, we support the proposed changes that expand the number of assets for which AH is
used as a performance measure. This expanded use of asset health as a tool for monitoring and selecting assets
for remediation is consistent with GEIP. We recommend that the relevant asset health models continue to be
matured and validated. Consideration should also be given to this measure becoming an incentivised measure in
the future. We do not support removing the quality standard for this measure as AH can be an effective leading
indicator of the future performance of the network. We recommend retaining the quality standard but implementing
pooling across subcategories and disclosure years.

In our opinion, the inclusion of the NR measure (which monitors energy not served) would be beneficial as it
provides a quantifiable measure of the level of energy Transpower is not able to serve for interruptions within its
control. This measure does not quantify the impact of interruptions on generation customers. However, it should
be noted that this is still a reasonable measure, and that service performance to generation customers is
supported through other measures such as GP1, GP2, AP1 and AP2. Furthermore, the inclusion of the CS1 and
CS2 measures to understand and improve the customer experience would be beneficial.

We support removing RCP3 measures related to N-Security reporting (AP-5) and Momentary interruptions
reporting (GP-M). Customer feedback obtained by Transpower supports removal of these measures. Transpower
indicated that other mechanisms exist for providing information to customers. Existing outage planning and
reporting processes can provide information related to N-security, while information on momentary outages can be
provided via individual customer engagement plans.

IV Opinion

We have reviewed 96.6% of Transpower’s proposed base capex for RCP4 and all of the proposed RCP4 opex
against the evaluation criteria in the ToR. We consider that all but $41.4m (2.1%) of the proposed RCP4 base

capex and 100% of the proposed base opex represents the efficient costs of a prudent electricity transmission

services supplier having regard to GEIP and the evaluation criteria.

Apart from the exceptions noted in this Executive Summary, the grid output (service) measures proposed for
RCP4 are consistent with an expenditure outcome which represents the efficient costs of a prudent electricity
transmission services supplier, having regard to GEIP and the evaluation criteria.

Transpower has effectively implemented and applied relevant policies and governance processes and utilised
AHNR modelling in developing the RCP4 expenditure proposal and the associated output measures. The asset
health modelling is consistent with GEIP.

Delivering the proposed programme of work across RCP4 is a significant challenge considering the increase in
workforce required. Transpower has developed a workforce planning framework and has implemented several
recruitment and training initiatives. We therefore consider that Transpower has adequately addressed in its
proposal its ability to deliver against its proposed base capex and proposed opex during RCP4, taking into account
the expected availability of Transpower and external resources required to deliver the proposed work. We note
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however that the required workforce increase is yet to be achieved and recommend the Commission request an
update on Transpower’s recruitment of specialised resources closer to the submission date as well as regular
reporting on the status of its specialist workforce before and during RCP4.

The extent and effectiveness of Transpower’s consultation and engagement with its stakeholders is reasonable.
Stakeholders have been provided with relevant information and with sufficient opportunity to comment on major
issues that drive Transpower’s approach to its expenditure and service standards proposal. Transpower has
ensured that stakeholder feedback is recorded and properly considered as part of its decision making.

In most cases, Transpower has provided us with the type and depth of information we needed to provide our IV
opinion and assess the prudency and efficiency of the proposed expenditure. In a few instances we identified gaps
in the information provided and were therefore unable to verify that the proposed expenditure is prudent and
efficient as documented in the earlier sections of this Executive Summary.

Areas of focus for the Commission

We recommend the Commission focus on the key areas identified in Table ES 5 when reviewing Transpower’s
RCP4 proposal.

Table ES 5 Key focus issues for the Commission

Resources to deliver Transpower and its service providers will need to grow its Asset Management and Operations,
RCP4 Business Support and field-based teams relatively rapidly to be able to deliver the RCP4
programme.

The Commission should request an update on Transpower’s recruitment of specialised
resources closer to the RCP4 submission date as well as regular reporting on the status of its
specialist workforce before and during RCP4.

Reopener materiality The Commission should review the revenue-based materiality threshold test for Resource

threshold Management Act reopener (and other reopeners) for appropriateness. We note that under the
draft decisions for the IMs review, the Commission now proposes to change the reopener
materiality threshold test to be an expenditure test. We support this approach.

Status of draft IMs review Our analysis and opinion in this IV report are based on the ToR evaluation criteria that reflects
the requirements of the current Transpower IMs (dated Jan 2020) and Capex IM (dated Jan
2020) that existed during bulk of the IV engagement timeline, i.e., from March till June 2023.

We acknowledge that the Commission in late June 2023 published its draft determination of
the Transpower IMs and Capex IM, and presently the revision process is undergoing
consultation phase. We did not incorporate the draft changes in the IMs proposed by the
Commission in our final IV report due to the timeline of the draft determination against our IV
reporting timeline.

We also note that in absence of the next final version of IMs, the current version of the IMs
still holds valid.

Productivity forecast cross- | We suggest additional cross-checks that the Commission could perform if it wanted to further

checking increase its confidence in the appropriate productivity forecast figure.
Application of UIOLI The Commission should focus on the implementation of this mechanism pertaining to
uncertainty mechanism exclusive separation of expenditure, tracking and reporting its delivery, its cost recovery

pathway, impact to future asset refurbishment and replacement activities, current asset health
scores and service performance, and timing of the MAR adjustments.
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