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Introduction 

As the owner and operator of Aotearoa New Zealand’s 
national electricity transmission system, we hold a 
unique position in the energy sector. We do not 
generate or sell electricity but provide the 
infrastructure and market system that connects 
electricity generators to major electricity users and the 
distribution networks that deliver electricity to homes 
and businesses. 

Our role is critical in enabling Aotearoa New Zealand’s 
electrification and a net zero carbon future. We are committed to 
enabling the significant increase in electricity required for Aotearoa 
New Zealand to meet its decarbonisation goals while ensuring the 
resilient, reliable, and safe operation of the grid. People and 
relationships are core to our business as we work alongside 
landowners, iwi, hapū, and the communities that host our assets.  

Our services are regulated to help ensure we efficiently deliver the 
right services, with the right level of funding. We operate in 5-year 
regulatory control periods (RCPs). From 1 July 2025 we will embark 
on our fourth RCP, which will operate through to 30 June 2030.  

This Asset Management Plan (AMP) is one of three supporting 
documents within our Integrated Transmission Plan (ITP). It is a 
regulatory requirement for us to produce an ITP. The ITP is a suite 
of documents describing our plans for our regulated transmission 
business.    

It consists of: 

• ITP Narrative: provides a concise, accessible overview of 
our plans 

• AMP: documents our asset management approach, 
processes and investment requirements by asset class, 
covering our grid, Information and Communications 
Technology (ICT) and business support assets 

• Transmission Planning Report: describes grid security 
and capacity issues that could arise over the coming 15 
years due to changes in demand and generation. It 
includes detail on committed and potential grid 
enhancements. 

• Service Measures Report: summarises the performance 
of our regulated transmission business, including service 
performance and asset health measures, quality 
standards, and targets and revenue incentives for RCP4. 

 

Our AMP is a valuable resource to communicate our asset 
management approach and plans with our customers.  

 

 

We are committed to enabling the 
significant increase in electricity required 
for Aotearoa New Zealand to meet its 
decarbonisation goals while maintaining 
the reliable and safe operation of the grid.  

 

Our assets 

We invest in, operate, and maintain approximately $5 billion of 
regulated electricity transmission infrastructure and associated 
support systems and facilities that together enable a functional, 
reliable, and safe grid. We have classified our assets into three 
portfolio categories based on their role within the business. These 
are grid assets, ICT assets, and business support assets.  

Grid assets 
We classify our grid assets as primary and secondary assets. 
Together, these assets operate as a system. Our primary assets 
consist of assets such as towers, conductors, and power 
transformers’; our secondary assets include protection control 
equipment. We group our grid assets into the following six 
portfolios that reflect their different characteristics:  

• Alternating Current (AC) Substations 

• Transmission Lines (TL) 

• Buildings and Grounds 

• High Voltage Direct Current (HVDC) 

• Reactive assets 

• Secondary assets. 
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ICT assets 
Our ICT assets include all our information technology, systems, and 
telecommunications assets. We categorise our ICT assets into the 
following five ICT asset portfolios. 

• Asset Management Systems  

• Transmission Systems  

• Shared Services  

• Corporate Services  

• Telecommunications, Network and Security Services. 

Business support assets 
Our business support assets are the essential infrastructure we 
need to support our operations and activities. These include 
corporate buildings, vehicles and other equipment including 
laptops and mobile phones used for day-to-day operations that are 
not directly related to the grid or ICT.  

Structure of this document 

This AMP is structured into six sections as shown in Table 1.. 

Table 1: AMP structure 

Section Section name 

1. Introduction 

2. Plan Summary 

3. Our Approach to Asset Management 

4. Grid Asset Class Plans 

5. ICT Asset Class Plans 

6. Business Support Asset Class Plan 
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Plan Summary 

We submitted our fourth RCP proposal, covering the 

period 1 July 2025 to 30 June 2030, to the Commerce 

Commission on 21 November 2023. Through its 

determination process, the Commerce Commission 

approved 98% of our requested allowances for RCP4. 

The allowances cover our operational expenses (opex) 

and base capital expenditure (capex) funding 

requirements. Base capex funds the routine 

replacement and refurbishment of existing assets.  

In addition to our RCP proposal process, we can submit proposals 

to the Commerce Commission to seek approval, for major capital 

projects that have expected costs greater than $30m. Although 

falling outside our RCP proposal approval process, our major 

capital projects proposals are developed with the same sound 

asset management principles that are applied to an RCP proposal. 

During RCP4, we are seeking to deliver on the following outcomes: 

• A reliable and safe network. We will deliver a 

transmission service that minimises interruptions at 

lowest whole of life cost, where assets are maintained 

and replaced in line with good electricity industry 

practices, and where risks to our staff, contractors and 

general public are minimised. 

• A resilient network. A resilient network avoids extended 

power outages and quickly restores power when major 

events occur. 

• Enhancing the network. We aim to ensure capacity is in 

the right place at the right time and customers continue 

to receive a reliable and secure transmission service that 

meets their needs1. 

• A sustainable network. We will reduce our carbon 

footprint over RCP4 to ensure we can achieve a 60% 

reduction in emissions by 2030 in our aim to reach a net 

zero target by 2050. 

 

Our RCP4 proposal was submitted within the context of Aotearoa 

New Zealand pursuing a goal to be net zero carbon by 2050. 

Electrification of most of the energy used in Aotearoa’s economy is 

happening, and the pace is only going to continue. We are 

 

1 For more details on grid enhancements, please refer to our 2025 Transmission 
Planning Report.  

experiencing a dramatic increase in enquiries for connections to 

the grid from both new generation developers and our load 

customers. In addition, the amount of electricity used at the 

busiest times on the grid – peak demand – has increased 

substantially. Our purpose, Whakamana i te mauri hiko tu mai 

Aotearoa – empowering the energy future for Aotearoa New 

Zealand reflects our commitment to the enabling role we play in 

the transition to a more electrified, renewable economy and 

ensuring a resilient and reliable power supply for all New 

Zealanders. 

To enable this increase in electrification, to ensure resilience, and 

to face the challenge of climate change we need to have the 

foundation of a well-functioning grid. Consistent with our peer 

companies around the world, expenditure will need to increase 

over the coming years to maintain the reliability and resilience of 

the grid to support electrification. Many of our primary grid assets 

were built between the 1950s and the 1980s, which means a 

considerable number of our assets will need to be refurbished or 

replaced in the coming decades. This coincides with Aotearoa 

moving towards a period of increased electricity demand to meet 

its net zero carbon goals.  

We are in the process of optimising ongoing refurbishment and life 

extension programmes for key assets such as power transformers, 

towers, conductors, the HVDC link, and the refresh of our TransGo 

network. This work will ensure our national grid remains safe, 

reliable, and cost-effective into the future. This investment is 

essential to enable us to support continued electrification and to 

help us avoid more costly and pressured expenditure in the future. 

Aotearoa is not alone in electrifying its economy. Large scale 

electrification globally, with subsequent grid maintenance and 

expansion around the globe has created pressure within 

international supply chains and industry resourcing. This has 

resulted in significant price increases for electrical infrastructure 

equipment, driving price increases in our industry higher than CPI. 

Our RCP4 allowances accounted for real price effects (input prices 

including CPI). The price increases we are experiencing have far 

surpassed our allowances.  

Managing these price pressures is a current focus for us. Our asset 

management approach is to continuously review and reprioritise 
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our workplan based on updated asset condition, health and 

criticality information, and the funding available for investment.  

We’re putting the right tools and processes in place to ensure we 

will meet our service targets, while balancing the significant 

increases in equipment prices. Where prices have increased 

significantly, we are actively both reprioritising work and exploring 

opportunities for increasing efficiency in how we deliver our work.  

To ensure we efficiently deliver our growing work program across 

RCP4, we have implemented an End-to end Acceleration 

Programme which focuses on increasing throughput across a 

programme of initiatives that streamline our processes for 

planning, prioritising, and delivering projects. This will ensure we 

are able to concurrently deliver our opex and base capex program 

alongside increasing demand for customer connections and a large 

pipeline of major capital projects.2 Delivery of all three will ensure 

we are able to continue to provide a safe and reliable service and 

enable electrification. 

Global electrification has increased international competition for 

highly skilled industry staff.  We are actively recruiting for highly 

skilled staff to support our forward work programme. Despite the 

challenging environment, we are recruiting well against our 

workforce planning targets, for the start of RCP4’s work 

programme.  

By actively seeking efficiencies and ensuring a highly skilled 

workforce, we are setting the stage for a sustainable future and 

building a foundation for growth and resilience. Our assets are 

subject to a diverse range of natural hazards. Climate change is 

increasing both the frequency and magnitude of many of these. 

Our asset planning accounts for this changing dynamic to ensure 

we appropriately invest ahead of these impacts by incorporating 

resilience to major hazards and climate change projections. Our 

first Climate Adaptation Plan sets out a journey recognising the 

need to adapt to climate change over times as we replace aging 

assets, build and operate new assets for the grid and for 

customers, and through our proactive resilience programme. 

Our ICT investments are further focused on using data and digital 

technology to accelerate our organisational effectiveness and 

deliver outcomes required to support the business. Our aim is to 

assist our workforce with enhanced data driven decision making, 

while maintaining secure and reliable services. We are continuing 

to review and monitor emerging trends and actively adopt 

technology as it matures. We are progressing well with the 

upcoming changes to the Transmission Pricing Methodology 

(TPM), with approximately 80% of the work now complete. Our 

focus remains on ensuring that ICT system capabilities are robust 

and compliant, enabling accurate determination of regulated 

transmission charges for our customers once the new TPM takes 

effect. A key investment for us is the refresh of our nationwide 

area network, TransGO. Several key components are reaching the 

 

2 Major Capex projects are detailed in our 2025 Transmission Planning Report. 

end of their effective life; this is driving a major investment to 

modernise the network during RCP4.  

Electrification of most of the energy used 
in our economy is happening, and the pace 
is only going to increase. 

Expenditure overview 

We forecast an increase in our base capex requirements over the 
next 15 years, driven by an increased work programme, an ageing 
asset base, and escalating material and services prices.  

Our total base capex is forecast to be $2,412.9 million for RCP4. 

Base capex is capex incurred in relation to asset replacement and 

refurbishment (R&R), business support, and ICT. It includes 

enhancement and development (E&D) base capex that supports 

increasing capacity and capability of the grid. The base capex 

within this AMP does not include capex associated with R&R listed 

projects. The capex is provided separately, as shown in Figure 1. 

Commentary on listed projects is provided within the applicable 

asset class plan within this AMP. 

Please refer to the Transmission Planning Report for commentary 

on all our E&D expenditure, including major capital projects. 

Figure 1 shows the forecast base capex, resilience, and listed 

projects expenditure profile for RCPs 4 to 6.  

Figure 1: Base capex, resilience, and listed projects for RCP4 to 
RCP6 

 

 

https://static.transpower.co.nz/public/uncontrolled_docs/FINAL%20adaptation%20plan.pdf?VersionId=8jHc0mG6NGJ5QKHhw84WSy2YmTbWQgiK
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Figure 2 shows the forecast opex profile over RCP4 to RCP6 for all 

grid, ICT, and asset management & operations. The opex costs 

associated with business support and other corporate opex costs 

are reported in the ITP Narrative document. 

Figure 2: Grid, ICT, and asset management & operations, 
including sustainability and resilience opex RCP4 to RCP6 

 

Grid expenditure 
Grid expenditure detailed in this AMP covers-grid R&R capex and 

grid opex. 

Grid R&R capex 
Our grid R&R capex, excluding listed projects, is shown in Figure 3. 

The primary investment drivers in each RCP are discussed further 

below. 

Figure 3: Grid R&R capex forecast RCP4 to RCP6 (excluding 
resilience and listed projects) 

 

As a higher portion of our long-life higher-value assets reach their 

end of life, there is an expenditure increase over the next 15 years 

to support the outcomes sought. These outcomes include 

maintaining a safe and reliable network and realising 

improvements in resilience by replacement to current standards, 

improving environmental and sustainability outcomes, leveraging 

technology and innovation (such as our BIM strategic programme), 

and enabling the electrification of industry.  

The grid base capex increase is primarily associated with: 

• conductor replacements;  

• an increase in substation asset replacements;  

• the continuation of the life extension refurbishment 

work for HVDC and reactive support assets; and  

• managing corrosion and degradation of our steel lattice 

towers.  

The uplift in condition-driven expenditure provides a significant 

opportunity to align our investment to deliver on all of our key 

outcomes. Working with our customers will allow us to enable 

electrification and increase resilience of the grid assets at the least 

cost to Aotearoa New Zealand.  

Our largest programmes of R&R work include the following: 

Reconductoring 
Our current modelling forecasts that during the coming 3 decades, 

approximately 35% of the North Island lines and 28% of the South 

Island lines will have sections of conductor reaching end of life and 

requiringe replacement. 

Given the scale of possible reconductoring work, we have 
implemented an innovative method to reduce the scale of future 
reconductoring safely and sustainably through our Intelligent 
Conductor Management Programme (ICON). ICON utilises 
conductor condition information gathered through our new Digital 
Visual Data Capture (DVDC) programme using drones and high-
definition photography. This together with defect modelling and 
targeted repairs, has enabled us to re-assess and validate our 
forward reconductoring programme. 

ICON initially focused on confirming conductor degradation and 

the remaining life of the conductors forecast for intervention in 

RCP3. From this, we have been able to safely defer over 120 circuit 

kilometres (cct km) of reconductoring out of RCP3. We have used 

this model in forecasting the reconductoring need for the next 15 

years. The specific projects proposed in RCP4 along with the 

longer-term volume forecasts of reconductoring has been 

validated using this information. This has confirmed that the 

volume of reconductoring is significantly less than initial RCP3 

estimates. We initially forecasted over 800 cct kms of 

reconductoring needed in RCP4. Through ICON we have refined 

this to 314 cct km for the RCP4 period and have seen similar 

reductions in our forecast for RCP5 and RCP6. To date ICON has 

approximately halved the future investment forecast without 

compromising asset health or network risk. As we obtain more 

condition information on our lines through drone inspections, we 

can further refine our RCP5 and RCP6 forecasts. 

Tower painting 
Over recent years, we have assessed different options for 
managing our ageing towers. Traditionally, tower painting has 
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been the lowest-cost lifecycle option to manage these assets. More 
recently, improvements in technology have helped enable 
reductions in the cost of alternatives such as replacing suitable 
towers with pole structures. Following investigation, we have now 
adopted a tower-to-pole strategy to address tower corrosion on a 
subset of our aging towers. We have identified that approximately 
one-quarter of our towers could be better managed through 
replacement with a pole structure or similar, compared with 
continued tower painting. These towers are generally the smaller, 
more lightly loaded towers on the network.  

This work has also highlighted deferred tower painting, including 
painting within the Minimum Approach Distance (MAD), the area 
close to the conductor where an outage is required to carry out the 
work safely. The painting work we are forecasting for RCP4 and 
beyond now focuses on larger, more expensive towers than our 
original submission. Over the next 15 years we have included 
specific focus on MAD painting, aiming to address all MADs on 
towers that we paint. We expect the pole replacement 
programme, instead of painting, to start ramping up during RCP4, 
with significant volumes expected in RCP5 and 6. We will not see a 
corresponding reduction in the volume of tower painting for the 
immediate future, as we will start picking up the backlog of ‘now-
due’ towers to be painted. 

Power transformers 
As our power transformer asset class ages, the need for asset 

renewal continues to grow. We undertake comprehensive analyses 

to prioritise projects, assets, and their critical components during 

the planning and scoping phases. This approach enables us to 

target specific component replacements rather than pursuing full 

unit replacements. Examples of site-specific solutions include 

installing firewalls, replacing bushings, implementing corrosion 

control measures, and applying other life-extension interventions.  

Compared with a pure asset-health driven programme, our risk-

based life-extension programme has resulted in an overall 

reduction in the number of total unit replacements planned. The 

replacement profile in RCP3 and beyond reflects the benefits that 

have been achieved from our risk-based strategy and 

implementation of life extension activities. From RCP4 onwards 

these life-extension opportunities begin to diminish, and we 

expect the number of replacements to increase again over the 

next 15 years. 

Cost escalations continue to have a major influence on our power 
transformer programme. Procurement costs and lead times of 
power transformers have increased significantly in recent years. 
Other components, such as civil work, are also seeing significant 
inflation pressure. This has caused an increase in average unit rates 
across the programme.  

 

HVDC 
The majority of our HVDC assets can be divided into two categories 
based on their age: Pole 2 and Pole 2 era associated AC and HVDC 
assets (commissioned in 1992), and Pole 3 assets (commissioned in 
2013). At 12 years into their operational life, most Pole 3 assets are 
still in relatively good condition. The Pole 2 control, protection 
system and some primary assets were also replaced as part of 
Pole 3 project. 

Our investment planning is based on achieving a 50-year 
operational life from each HVDC pole by undertaking necessary 
interventions at the correct times. As such, a significant portion of 
the Pole 2 life extension programme has been delivered in RCP3.  
The replacement of the remainder of Pole 2 era primary AC assets, 
such as interventions to reactive support plant, refurbishment of 
remaining auxiliary systems, are planned for RCP4. 

We have undertaken asset health modelling of our submarine 
cables to predict the (increasing) risk of failure and to determine 
when the cables require replacement. 

The asset health model design is informed by a failure mode and 
effects analysis (FMEA) of the HVDC submarine cables. The model 
calculates and forecasts asset health using an expected life of 50 
years combined with location factors, duty factors and observed 
and measured condition.  

The forecast year for earliest intervention is 2032 for cables 4 and 
5, and 2035 for cable 6. The intervention criteria represents an 
increased likelihood of failure, and as the asset health scores 
increase further so does the probability of failure at an increasing 
rate. Replacement of the cables is a risk-based decision. The 
planned replacement time is driven by the outputs of our asset 
health model with an understanding of the consequences of failure 
including restoration time, the lead times for the design, 
procurement, installation, and commissioning. 

The type of cables (MIND) we require are made to order by only 
two manufacturers worldwide and current global demand is such 
that the lead times are now approximately 7 years. With those 
considerations, the plan is that we commence the process to 
procure replacement cables to ensure we can ensure a timely 
replacement of the three cables before 2032. 

To support the current 1,200 MW HVDC capacity requires all eight 
existing synchronous condensers and the static synchronous 
compensator (STATCOM) at Haywards to be in service. A reduction 
in the available synchronous condensers can have an impact on the 
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HVDC transfer and the operation of the electricity market. To 
ensure high transfer capability, we are planning to perform major 
refurbishments on the synchronous condensers between 2025 and 
2030 to improve current asset health levels. As part of the Net Zero 
Grid Pathway 1.1 programme, a new second STATCOM is to be 
installed at Haywards, to increase the availability of reactive 
equipment, that support the current maximum HVDC transfer level 
of 1200MW.  

Grid opex 
Grid opex consists of two components:  

Grid maintenance incorporates external costs associated with 
maintaining the grid. This is made up of: 

• preventive maintenance (routine servicing or 

inspections);  

• predictive maintenance (maintenance performed based 

on condition prior to asset failure); 

• corrective maintenance; and 

• proactive maintenance.  

Asset management and operations cover the costs related to 
internal staff and consultancy associated with the grid divisions 
such as: 

• investigations relating to the enhancement and 

improvement of our transmission system; 

• investigations work related to condition-driven 

replacement projects;  

• innovation and exploring new technology for the grid; 

and  

• funding of our internal workforce i.e. asset management, 

planning, and network operations, which is essential to 

enabling all work on our network. 

 

Grid maintenance 
Grid maintenance covers all maintenance work on our HVDC and 
high-voltage alternating current (HVAC) transmission line assets, 
substation assets, and our communication-site and services assets 
(excluding communications bearer and network assets3). It is 
undertaken to address in-service deterioration of our assets, 
respond to transmission faults, proactively improve the assets, and 
implement projects to replace asset components.  

Our approach to long-term grid maintenance is to optimise our 
time-based maintenance through risk-based analysis. This 
approach establishes maintenance tasks for each specific asset 
where the intervention and the timing are determined based on 
factors such as current asset condition, historical reliability and 
criticality of the asset.  

ICT infrastructure is integral to our grid maintenance activities and 
a key area for our continued investment in innovation, efficiencies, 
and optimisations. This includes our core systems such as our asset 
information system (Maximo), our asset management planning 
system (AMPS), our inventory management, and our Health and 

 

3 Maintenance of communications assets is described in the IT Portfolio Plan – 
Telecommunications, Network, and Security 

Safety Management system. The ongoing investment and 
development of our field workforce mobility app (Mātai) has 
improved the speed and accuracy of collecting grid maintenance 
information, which is a key input into our asset planning process.  

Our forecast grid maintenance is shown in Figure 4. RCP4 
expenditure reflects an increase in work to enable deferral of 
capex, specifically an increase in our coverage of condition 
assessment information on conductors, increased maintenance on 
some towers to enable the tower to pole programme, and our 
improvements in sulphur hexafluoride (SF6) management. These 
increases are partially offset by improvements made through our 
preventive maintenance optimisation programme, which has 
allowed us to reduce preventative maintenance activities while 
maintaining the reliable and safe performance of the grid. 
Additionally, there is a reduction in capex as maintenance activities 
allow deferral of replacement of assets. We are forecasting a 
reduction in RCPs 5 & 6 due to expected realisation of 
maintenance efficiency opportunities, and the completion or near 
completion of some of our maintenance programmes.   

Figure 4: Forecast maintenance expenditure, RCP4 to RCP6 
(excluding resilience) 

 

 

Asset management and operations  
Our asset management and operations expenditure incorporate 
the essential costs for enabling the work on our network, including 
asset management, planning, scheduling of works, investigation, 
innovation, business improvement and network operations. It 
includes all the costs that are not allocated to capex in new assets 
(in accordance with our capitalisation methodology), including staff 
time and professional services.  

The costs of ancillary services related to black start, over-frequency 
reserves and a share of instantaneous reserves, which support the 
operation of the power system, are also included.  

The key asset management and operations activities are: 

• long-term strategic planning for network assets while 

providing the required service levels; 
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• tactical planning to develop solutions to maintain and 

enhance the asset base in line with long-term 

development strategies; 

• programming and scheduling of works based on the 

portfolio plans developed in the decision framework; 

• safe and efficient delivery of project-based 

enhancements, refurbishments, and renewals; 

• interfacing with service providers for scheduling and 

efficient delivery of maintenance programmes; and 

• building on investments in digital switching and 

optimisation of outage processes, alarm rationalization 

and improved workflow management to deliver efficient 

day-to-day grid operation and real-time management of 

operating centers. 

Our asset management and operations expenditure is shown in 
Figure 5. Expenditure is primarily driven by the increased internal 
resources necessary to plan and deliver the increased investment 
programme over RCP4 and RCP5. 

Figure 5: Asset management and operations expenditure 
including sustainability 

3 ICT Strategy 2020 

ICT expenditure 
Our ICT portfolios encompass the ICT infrastructure and 
applications that interface with the grid and enable our corporate 
processes and systems; they cover communications, cybersecurity, 
and end-user services. Our overarching ICT strategy3 is to:  

• use data and digital technology to accelerate our 

organisational effectiveness and deliver outcomes 

required to support the business in delivering our 

objectives against the challenges presented in 

Whakamana i Te Mauri Hiko; 

• enable our workforce with enhanced data-driven 

decision making through investments in data and 

analytics and BIM; and 

• evolve our future workforce while maintaining reliable 

and secure services, streamline our processes and drive 

better maintainability, supportability and cost-effective 

outcomes, with a focus on risk-based cybersecurity 

investments. 

 
 

Figure 6 outlines our approach to ICT investments. We respond to 
strategic priorities while taking advantage of opportunities enabled 
by emerging technologies and market trends. Overall, we consider 
that there is potential in future years to further enhance our 
business and processes by, for example, continued adoption of the 
Anything-as-a-Service (XaaS) model for modern cloud-based 
services, enhanced use of data and analytics, adopting digital 
workplace technologies and intelligent systems as they become 
sufficiently advanced. 
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Figure 6: ICT Strategy enabling the acceleration of our organisational effectiveness 

ICT capex and software-as-a-service (SaaS) opex 
Our delivery model is shifting to incorporate increasingly more 
Anything-as-a-Service (XaaS) solutions, including but not limited to 
Software as a Service (SaaS), Platform as a Service (PaaS), and 
Infrastructure as a Service (IaaS). Historically, these costs have 
been accounted for as capex. However, in April 2021, the 
International Financial Reporting Standards (IFRS) interpretations 
committee published a decision on how entities are to account for 
the costs of configuring or customising a supplier’s application in 
SaaS arrangements. The implication of this decision is that SaaS 
costs will be expensed instead of capitalised. Our RCP4, and RCP5 
forecasts will see a shift in cost classification from capex to opex 
for SaaS-related initiatives. Our portfolio level overviews present 
both capex and SaaS opex together for comparative purposes. 

The strategic direction for our base capex and SaaS opex forecast is 
listed below by portfolio4. 

Asset Management Systems. The strategic direction for the non-
recurrent modernise, benefits and compliance driven investments 
in this portfolio is set out in Asset Management, Network Risk and 

 

4 ICT portfolios are described in section 2.1.1h 

Planning systems, and Enterprise Information & Data sub-
strategies. These enable us to take a holistic approach to 
progressively digitise and transform our asset management 
processes, improve information sharing and collaboration, and 
implement maturity improvements as outlined in our Asset Health 
and Network Risk Roadmap5.  

Transmission Systems. We have developed a strategy to 
modernise our supervisory control and data acquisition (SCADA) 
systems as outlined in our Energy Management Systems and 
SCADA sub-strategy. Our Transmissions Systems sub-strategy sets 
out our approach to modernising our grid-switching operations 
that are becoming more complex as work on the grid increases and 
increasing customer connections impact grid operations. Some 
examples of work ongoing in this sub-strategy include investment 
in digital switch management as a key enabler for remote 
switching capability in our substations, outage planning, and 
improvements in our current device configuration management. 
Both sub-strategies enable us to support our grid operations teams 

5 Asset Health and Network Risk Roadmap 

https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fstatic.transpower.co.nz%2Fpublic%2Funcontrolled_docs%2FAHNR%2520Development%2520Roadmap%252024%2520Nov%25202020.pdf%3FVersionId%3D_ph4zEr8X3AMhV3U.jCHOKwFrkZU4L6U&data=05%7C01%7CLiz.Smaill%40transpower.co.nz%7C1151835bb7a3418e265108dbda44d851%7Ccb644580651946f6a00f5bac4352068f%7C0%7C0%7C638343761442855942%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=AZf8RBXzC3JtsqhSVt2kEqtbokKvhAkHye%2FOv4tqYOQ%3D&reserved=0
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to effectively manage the grid as we move towards a net zero 
carbon future.  

Corporate Systems. The strategic direction for the non-recurrent 
modernisation, benefits and compliance driven investments in this 
portfolio is set out in Enterprise Business Capability, Customer and 
Stakeholder Engagement, Transmission Pricing and Compliance 
and Enterprise Information and Data sub-strategies. We intend to 
progressively digitise and transform our corporate processes and 
improve our collaboration and empowerment across internal and 
external stakeholders to achieve higher levels of business 
performance. 

ICT Shared Services. Our ICT Shared Services portfolio supports the 
ICT infrastructure, systems and processes that are required for the 
delivery of ICT services. The focus of the ICT Shared Services 
portfolio investments is predominantly on risk-driven lifecycle 
changes to ensure we continue to proactively maintain our ICT 
assets by upgrading them to remain supported and fit-for-purpose. 
The strategic direction for the non-recurrent modernise, benefits 
and compliance driven investments in this portfolio is set out in 
Data Centre Services Modernisation and Digital Workplace sub-
strategies. We plan to continue with optimising our data centre 
footprint by adopting a more “as a service” approach. We will 
adopt a considered pace for this transition, aiming to reach the 
target state in the second half of RCP4. This will allow the market 
in New Zealand to mature and our critical applications to evolve to 
better utilise these services.   

IT Telecommunications, Network and Security Services. Our 
Telecommunications, Network and Security Systems (TNSS) 
portfolio delivers services that provide a secure, high capacity and 
nationwide communications network and includes services 
ensuring the end-to-end protection against cybersecurity threats 
to our people, systems, and data. The strategic direction for this 
portfolio is to modernise our telecommunications network to 
ensure it continues to meet the needs of the business and is 
covered by the Infrastructure and Telecommunications asset 
lifecycle management strategies for recurrent maintain 
investments and by the TransGO Refresh and Cybersecurity sub-
strategies for non-recurrent modernise and benefits driven 
investments.  

In addition to the above base capex and SaaS opex portfolios, we 
are maintaining a forecast for regulatory purposes for the 
following: 

Transmission Pricing Methodology (TPM) – ICT Enablement in 
RCP4. As regulations continue to evolve, we are building on the 
foundational work completed in RCP3 to further enhance our ICT 
capabilities in support of the Transmission Pricing Methodology 
(TPM). In RCP4, we are implementing several initiatives that were 
not undertaken in RCP3, including: 

• Enhancements to support Regulatory Asset Base Indexation, 

Prudent Discount, and Benefit-Based Investment calculations; 

• Continued development of the GMS Tool, which provides 

critical input into TPM calculations; 

• Expansion of data publication capabilities to support the 

development of consumable and transparent reporting; and 

• Planned ICT investments in the latter part of RCP4 to support 

any substantial changes to the Transmission Pricing System 

(TPS) following operational reviews of the TPM. 

These initiatives will ensure that our systems remain compliant, 
robust, and capable of supporting the evolving regulatory 
landscape. 

RCP4 and RCP5 

We estimated the need to increase our ICT expenditure to enable 
continued digitisation of our assets and to support delivery of a 
larger work programme.  

Increases in ICT expenditure during RCP4 are primarily driven by 
the refresh of our TransGO network. This resulted in an uplift of 
approximately 17% in ongoing expenditure.  

Looking ahead to RCP5, we expect spending to be maintained or 
further increased as we continue to adopt emerging technologies 
and scale our digital capabilities. 

Over the long term, it is difficult to predict with certainty what 
technologies we will commission or exactly what techniques will be 
used to deliver them. Maintaining agility has the advantage of 
allowing us to consider emerging, cost-effective technologies and 
to adopt them if they are sufficiently mature. As such, we will 
continue to refine our forecasts over the period.  

Figure 7: ICT Capex and SaaS opex forecast by RCP (including 
TPM) 

 

ICT opex 
Our ICT opex covers the external costs to run our ICT function and 
comprises non-capitalised leases, third-party support and 
maintenance, outsourced services, licences, communications and 
control and investigations.  

We applied the base-step-trend approach to forecast our opex for 
RCP4. We used the FY22/23 actuals as a base from which 
adjustments are forecasted due to known initiatives and trends. 
This aligns with grid opex which also used FY22/23 actuals as the 
base.  

We believe that the costs of commodity ICT solutions will continue 
to rise in the long term, and Transpower’s ICT support costs will 
increase to reflect our investments in new and expanded ICT 
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solutions in support of the grid. As we continue to optimize our 
data centre footprint, we will progressively adopt cloud-based 
technologies for non-critical systems where it is cost-effective and 
practical. This includes a mix of Software as a Service (SaaS), 
Infrastructure as a Service (IaaS), and Platform as a Service (PaaS) 
solutions. We recognise that many of Transpower’s ICT systems are 
critical to the secure operation of the grid and must be managed to 
ensure high availability and robust security. While increases in 
cloud service subscriptions are expected, these will be partially 
offset by reductions in traditional server support costs. 

We continually review the balance between in-house and 
outsourced solutions to ensure operational support is cost-
effective.  

Figure 8: ICT opex forecast by RCP 

 

Network Resilience 
A resilient transmission service avoids extended power outages 
and quickly restores power when major events occur. It also 
ensures we fulfil our obligations as a Lifeline Utility under the Civil 
Defence Emergency Management Act 2002.  

Major events stem from both natural hazards and asset-specific 

hazards. Relative to our international peers, a large proportion of 

our infrastructure is exposed to a broad range of natural hazards. 

Impacts from these hazards on our infrastructure could lead to a 

widespread and significant service interruption.  

Changing climate exacerbates many of these threats and, together 

with increasing customer expectations of uninterrupted service, 

places expectations on us to invest appropriately to build 

resilience.  

Our key objectives and strategic approaches are described by the 

four areas of resilience known as the ‘four R’s’. 

• Reduction: Identification and mitigation of network 

vulnerabilities.  

 

6 Our Climate Adaptation Plan was published in September 2024 

• Readiness: Contingency planning and preparation for 

major hazards. 

• Response: Immediate actions before, during and after an 

event to make safe, and restore supply. 

• Recovery: Post event reinstatement of network to 

provide pre-event security or better asset capability and 

supply. 

Our capability to plan for resilience has matured significantly in the 

last few years, and we have dedicated funding for resilience 

workstreams in RCP4. Historically, our resilience investment has 

occurred as part of asset replacements by rebuilding to modern 

design standards. This investment has not been identified or 

tracked as resilience in the past because it has typically occurred 

through grid upgrades and asset replacement, rather than through 

targeted investment programmes. 

The programme focuses on proactive investment on vulnerable 

and critical assets to reduce risk and improve readiness.  

The programme includes improving readiness and risk reduction 

for substation flood risk, seismic risks, building fire, volcanic ash 

impacts, land stability, common mode failures and wind and flood 

strengthening for towers.   We are continuing to investigate 

mitigations for solar storm impacts and have the option to apply 

for additional funding for transformer mitigations during RCP4.  

Some of the climate change related investments form part of the 

Transpower Climate Change Adaptation Plan6, which is required as 

part of Aotearoa New Zealand’s first national adaptation plan. 

Capex for the resilience programme is forecasted at $127.5 million 

in RCP4. In addition, under the uncertainty mechanism, there is a 

further $38.1 million of unapproved resilience work, which forms 

part of a possible reopener. RCP5 and RCP6 capex are forecast at 

$194.7 million and $192.8 million respectively. This is shown in 

Figure 9. 

Figure 9: Grid resilience base capex 

https://static.transpower.co.nz/public/uncontrolled_docs/FINAL%20adaptation%20plan.pdf?VersionId=8jHc0mG6NGJ5QKHhw84WSy2YmTbWQgiK
https://static.transpower.co.nz/public/uncontrolled_docs/FINAL%20adaptation%20plan.pdf?VersionId=8jHc0mG6NGJ5QKHhw84WSy2YmTbWQgiK
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Opex for the grid resilience programme is forecast at $7.9 million 
in RCP4. Our resilience opex includes both emergency exercises 
and operational interventions to mitigate risks, where these are 
more appropriate than capex interventions. Figure 10 shows our 
resilience opex for RCP4 to RCP5. 

Figure 10: Grid resilience opex 

 

Our resilience forecasts will continue to change as our approach 

matures, we continue to consult with our customers and 

stakeholders, and we continue to learn more about both the 

impact of natural hazards, and the cost effectiveness of our 

investments.  

Business support expenditure 
Business support assets cover our office buildings, vehicles and 
office equipment including office desks, chairs, meeting room 
furniture, laptops, and mobile phones. Since the relocation of our 
Wellington office in 2017, our business support expenditure has 
trended downwards. There are various refurbishments planned for 
our offices through RCP4 and we will continue to replace our 
passenger vehicles with plug-in hybrid or electric vehicles through 
RCP4. 

Expenditure on the buildings and facilities that house and enable 
our grid assets such as control rooms, relay rooms, switchrooms, 
and substation grounds is all covered within our Buildings and 

Grounds asset class plan (ACP) and are not included within the 
business support expenditure profiles. 

Our forecast capex is shown in Figure 11. 

 

Figure 11: Business support capex by RCP 

 

Uncertainties and risks 
As already noted above we are facing increasing costs with 
inflationary and resourcing pressures across all parts of the supply 
chain, alongside an ageing asset base, and acceleration of ICT 
technology development.  

We continuously monitor and evaluate our plans taking into 
account factors such as the latest asset health information, life 
extension modelling, emerging technology, and system need. As 
new information becomes available, we prioritise our workplan 
and expenditure accordingly.  As with any long-term plan, the 
integrity and accuracy of the details tend to be more accurate in 
the earlier years as it is easier to predict the near-term state of our 
assets and required actions, plans and expenditure. 

In the longer term, continued acceleration of ICT development and 
the adoption of value-driven SaaS solutions will almost certainly 
drive changes in forecast expenditure. We continue to monitor and 
evaluate the acceleration of ICT technology development, which is 
expected to influence future expenditure benefits. Hence, while 
the forecast expenditure is based on the best information we have 
today, expenditure beyond 5 years is relatively uncertain and will 
likely change as we adopt emerging technologies. We will utilise 
substitution mechanisms to accommodate these changes. 

The forecast increase in workload, changing legislation, and 
consenting requirements will affect all our work in the field and 
require a step change in our resourcing. We expect the increase in 
grid work to be a long-term challenge. Coincidental increases in 
demand for these resources across the industry will compound the 
challenges and will likely put upward pressure on resourcing costs. 
We are undertaking initiatives to support workforce growth to 
support the RCP4 work programme. 
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Our Asset Management Approach

A reliable and safe electricity grid is a foundation 
element of a modern economy. The importance of the 
grid only increases in the context of Aotearoa New 
Zealand’s 2030 Paris Agreement, the 2050 net-zero 
carbon commitments, as it becomes core to enabling 
the further development of electrification and 
renewable energy projects around Aotearoa New 
Zealand. Our company-wide strategic and 
performance framework links our purpose and values 
to our strategic priorities, asset plans and performance 
measures, through to the work our staff and partners 
do every day.   

Whakamana i Te Mauri Hiko7 describes our changing strategic 
context, with climate change and other key trends creating the 
foundation for a scenario-based view of Aotearoa's energy future. 
Our corporate strategy Transmission Tomorrow – Our Strategy8 
(our strategy) builds on this context by setting out how we go 
about planning and developing the grid. It lays out our five 
strategic priorities and six performance objective areas.  

Our asset management activities for both our grid and our ICT 
assets are directed by our company-wide strategic and 
performance framework. The six performance areas are detailed 
within our Grid Business Strategic Asset Management Plan, as 
shown in Figure 12. For each area, our Grid Network Strategy 
identifies network objectives which enable us to meet our 
objectives. The five strategic priorities are detailed within our ICT 
strategy, which defines our ICT strategic objectives as shown in 

Figure 6.. While our strategic context continues to evolve, the five 
strategic priorities in our strategy reflects the need for action and 
coordination across the industry to enable the electrification of 
Aotearoa New Zealand.  

Our grid and ICT asset management approach is described below. 

Grid asset management 

Our asset management goal is to balance the cost, risk and 
performance of our assets to ensure the grid delivers reliable, safe, 
sustainable, and cost-effective transmission services.   

Grid Business Asset Management 
System (AMS) 

Our AMS enables coordinated activity to ensure we provide safe, 
reliable, and cost-effective electricity transmission services. It ties 
together and aligns everything we do in asset management to 
ensure good practice is embedded into all levels of our asset 
management activities, from senior leadership decision-making to 
delivery of assets and maintenance interventions. The assets 
within our AMS include the physical grid assets, as well as our 
systems, processes, information, and people. 

 

Figure 12: Our strategic and performance framework 

 

7 Whakamana i Te Mauri Hiko can be found here. 8 Transmission Tomorrow – Our Strategy can be found here 

https://www.transpower.co.nz/about-us/transmission-tomorrow
https://www.transpower.co.nz/about-us/our-strategy
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Table 2: Asset management divisions 

Asset category Divisions Responsibilities 

Grid asset management 

Grid Development 

Responsible for identifying the future needs that users of the grid require 
over the next 20-30 years; strategic asset management; asset planning, 
delivery of engineering support for grid assets; asset information, and 
developing an economically justified AMP that delivers capability at the 
right time and the right cost while ensuring least lifecycle costs for grid 
assets 

Future Grid 

Responsible to develop Te Kanapu, a ‘Grid Blueprint’ for Aotearoa. The 
Grid Blueprint will be a whole-of-system plan for New Zealand’s power 
system that identifies an Optimal Development Path – what to build 
where, and when. It will pull together a vision for the transmission grid of 
the future (2050 and beyond) and show how long-term planned and 
coordinated investment can support both net zero and economic growth. 

Grid Delivery 

Responsible for undertaking maintenance to maintain the performance of 
our grid assets such as substations and transmission lines; the project 
management of refurbishment and replacement works, grid 
enhancements, and customer-funded projects 

Grid Operations  

Responsible for operational control of grid assets to enable equipment 
outages for maintenance or other works and ensure safe accesses for 
work crews. Responsible for real-time communications and coordination 
with service providers and the System Operator before, during and after 
planned and unplanned outages, including engagement and 
communication with customers on the scheduling and delivery of 
workplans and outage coordination and commissioning of new equipment 
onto the grid 

Customer and External Affairs 

Responsible for influencing environmental legislative and policy 
frameworks; Transpower’s environmental management system and 
compliance; customer solutions, regular stakeholder engagement with a 
range of groups and individuals such iwi and landowners, and corporate 
communications 

ICT asset management 
Information Services and 
Technology 

Responsible for maintenance and development of Transpower’s ICT and 
development of asset management maturity of these assets  

Business enabling 
assets and support 
functions 

Corporate Services 
Responsible for and provides a wide variety of services including finance, 
procurement and supply, treasury, and risk and assurance.   

Strategy, Regulation, and 
Governance 

Responsible for the development and implementation of Transpower’s 
business strategies; innovation and strategic change. Accountable for the 
RCP proposal process; delivery of the EMS Tradepoint service; oversight 
and management of all legal advice; development of corporate 
compliance framework; and administration of the Transpower Board and 
subsidiaries. 

People Services 
Responsible for the company’s corporate office property portfolio, 
oversight of health, safety and wellbeing, human resources and workforce 
development 
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Governance 
Our overall corporate governance structure incorporates 
integrated checks and balances which ensure appropriate 
oversight during the development and execution of our asset 
management activities.  

Governance of the AMS is provided by our Management Operating 
System, Executive General Management Team, and Board of 
Directors.  

We maintain organisational roles, responsibilities, and authorities 
consistent with implementing our policies, strategies, and plans. 
This includes executive management oversight and review. Asset 
management decisions within Transpower reside with the divisions 
as described in Table 2. 

AMS 
The main activities and information flow within our AMS is shown 
in Figure 13. It reflects a holistic approach to asset management. 
Our AMS is captured in our asset management documentation. 
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Figure 13: Our AMS  
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Grid strategy and planning 
The grid strategy and planning function aligns our asset 
management activities, and the outputs from our assets, with our 
organisation objectives from Transmission Tomorrow – Our 
Strategy. This stage consists of several interrelated activities used 
for asset planning. These require understanding asset management 
drivers, identifying, prioritising and integrating options, and 
estimating project costs.  

Grid asset management decision making 
Effective asset management decision making is essential to 
maximise the value realised over the lives of our assets. The group 
of activities within this component of our AMS considers the 
challenges faced and the approaches to decision making 
throughout the asset lifecycle.  

The Asset Planning Decision Framework (the Framework) provides 
a consistent, repeatable, risk-based approach for asset planning 
decisions. The key drivers for investment are safety, network 
performance, future demand, risk of asset failure, and cost 
performance.  

A simplified representation of the Framework is in Figure 14. 

Within the decision framework process, there are four key decision 
steps.  

Identify the need. A need is a clearly defined problem and/or 
opportunity to be addressed. The need can arise from asset health, 
asset feedback, and alignment with other work such as resilience 
improvements, grid enhancements or customer funded work. 
Identifying the need includes establishing a need date, and the 
planning lead time (i.e. the total time required to identify the 
solution, approve the delivery business case, and 
complete/commission the delivery project). A need can include a 
group of problems that have a common solution. 

Figure 14: Asset Planning Decision Framework (simplified) 

Assess options for each need. Options to address the need are 
assessed. Where a sole option is prescribed by an asset class 

strategy, other options are not generally considered. Needs that 
are complex, expensive and imminent receive more rigour than 
those that are simple, inexpensive, or more distant in the future. A 
do-nothing option, representing the status quo, is always 
considered.  

An option assessment will normally account for: 

• all lifecycle costs to deliver, maintain, operate, and 

dispose of the option 

• residual risk costs associated with the option, where the 

need date is not solely based on asset age or condition 

• benefit, including risk mitigation or opportunity value, 

provided by the option 

• maximum net benefit that can be provided by the option 

and the associated need date 

• changes in the net benefit that result when the need 

date is delayed or advanced  

sensitivity analysis where two options have the same net benefit. 

The option with the highest net benefit, subject to sensitivity 
analysis, is selected as the solution. 

Prioritise solutions. Solutions are, in the first instance, prioritised 
based on need dates. Where based on a risk assessment, further 
prioritisation is undertaken based on magnitude of net benefits, 
with solutions with the highest net benefit prioritised first. Where 
available, criticality is also utilised in prioritisation.  

Develop a plan. A plan is developed to ensure solutions can be 
delivered feasibly, reliably, and efficiently, including accounting for 
funding and deliverability constraints. If all solutions cannot be 
delivered by the need date, we will consider initiatives to increase 
delivery or potentially re-phase work based on priority. The need 
date is the required commissioning date. 
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Lifecycle delivery 
Most asset-related expenditure is invested in our lifecycle delivery 
activities. A focus on integration of activities across the lifecycle, 
strategy and planning, and asset management decision-making 
stages enables us to reduce costs. 

Deliver 
Our priority is to deliver capital investments, maintenance projects, 
and life-extension work safely and cost effectively. Doing so 
requires us to continually challenge and improve our standards and 
specifications, engineering design, project planning, project 
management, and construction skills to deliver the required quality 
and reliability to customers. 

Operate 
We operate the grid to deliver a safe and reliable transmission 
service to our customers. This involves the planning and 
management of access to assets to optimise network availability 
while enabling maintenance and construction to be carried out 
safely.  

Maintain 
Assets on our network are maintained to ensure they remain safe, 
secure, and reliable. Decisions are made to ensure we effectively 
balance capital and operational investment when developing our 
maintenance approaches. 

Decommission and divest 
Asset disposal occurs when an asset is at the end of its useful life. 
There are a number of ‘triggers’ for disposal decisions, including 
poor condition, changes to safety or environmental standards, or 
changing need for the asset. Asset divestments, such as transfers 
to electricity distribution companies and other parties, are also 
made when they align with our long-term strategy and commercial 
interests. 

Asset information 
Good asset management relies on robust asset data and 
information. Our asset information systems capture our data and 
information, including quality requirements.  

Good asset data has a critical role in driving better decision-making. 
Most of our asset strategies require consideration of condition and 
risk-based asset replacements to maximise our asset lives and 
minimise risks. We have significantly improved our asset 
information governance and invested in improving our collection 
and management of asset data, so that we can make decisions 
based on complete and accessible data. This challenge is significant 

but necessary, so our data, standards, and processes are fit-for-
purpose. 

We aim to collect the right data, of the right quality, at the right 
time, first time. We supply our service provider field staff with 
condition assessment photo guides and asset specific guidance on 
ratings, useful for driving consistency across service providers. For 
our substation and transmission lines assets, we have 
implemented a field mobility app enabling our service providers to 
access maintenance documentation and complete several tasks 
such as maintenance inspections, condition assessments, raise and 
manage defects, verify defects, add landowner notes, capture 
photos, and then upload directly to our AMS. This improves 
efficiency and simplifies capture, recording and reporting, ensuring 
up-to-date, quality data. 

Drone use is now fully operational. Drones with high-resolution 
cameras flown by fully trained operators are now used for 
inspecting substations, structures, and lines. Drone use has a lower 
risk profile and increased safety benefits compared with traditional 
helicopter and climbing inspection methods and will reduce the 
need for outages. Drone use has, for example, allowed for urgent 
nationwide SF6 outdoor circuit breaker inspections to be 
completed without the need for any outages, reducing the 
inspection programme from 12 months to 6 months, providing 
significant cost savings.  

Our data management and analytics practice teams assist with 
modernising our enterprise data management and reporting 
platforms, supporting further enhancement of our asset 
information business capabilities, and streamlined delivery of asset 
information, which support asset management business decisions. 
We recently commissioned a new, centralised repository 
(integrated with our core applications) for storing photos and 
multimedia to ensure this content is easy to find, access and share. 

Organisation and people 
Our people and the structure of the organisation are highly 
interdependent and exert strong influences on our ability to adopt 
and embed asset management successfully. Therefore, we invest 
time and effort in ensuring we attract, develop, train and retain 
employees with the skills, performance, and behaviours that will 
support the successful delivery of our asset management strategy 
and objectives. This is important for delivering the level of business 
integration that characterises more mature asset management 
capability.  
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Our Grid Asset Management Policy 
Our Asset Management Policy guides development of our asset management strategies, plans, and activities.  
It outlines the following principles.  

• Alignment – ensure our asset management activities align with Transpower’s strategic priorities  
and enable us to meet its safety, people, customers, financial, relationships, and sustainability  
performance targets.  

• Legislative compliance – ensure we comply with all relevant laws and regulations. 

• Customers and Stakeholders – consult our customers and stakeholders on matters relating to the 
management of our grid assets. 

• Planning – ensure we apply good electricity engineering practice to our asset management activities. 

• Resources – ensure we assign enough resources (people and money) to deliver on our  
asset management obligations. 

• People – ensure our employees are trained, competent, and demonstrate a commitment to and 
understanding of asset management. 

• Operation – ensure our grid assets deliver the performance expected of the grid by our customers  
and stakeholders. 

• Improvement – ensure continuous improvement of our asset management system through effective systems 
and setting measurable objectives and targets. 

Risk and review 
Risk and review includes the identification, understanding, and 
management of risk, and the establishment of effective feedback 
and review mechanisms. Collectively, these activities provide 
assurance that objectives are being achieved and enable the 
continuous improvement of our asset management activities. It 
provides important inputs to our strategy, planning, and asset 
management decision-making through monitoring asset health and 
the performance of our assets.  

 

 

Figure 15: Grid asset management strategic documents 

Grid asset management documentation 

Our AMS is supported by our documentation.  

 

Figure 15 illustrates the key grid asset management documents. 

The grid business Strategic Asset Management Plan (SAMP) 
provides alignment between our corporate purpose and strategy 
and our grid business. It highlights the grid business challenges and 
identifies performance objectives to address them. Our Asset 
Management Policy guides the development of our asset 
management strategies, plans, and activities. 
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The grid AMS Framework describes the key functions and activities, 
including the activities undertaken by our service providers and 
engineering consultants within our AMS. It is available for use by 
staff and contractors to understand the scope of the AMS and their 
teams’ role in enabling our asset management objectives to be 
met. 

Our Network, Grid Delivery, and Grid Operator strategies translate 
our SAMP’s objectives and performance targets into activities and 
objectives that can be understood by those responsible for 
implementing them in our grid divisions. The asset class strategies 
provide the detail on how we intend to drive and achieve our asset 
management objectives. They set out approaches specific to the 
management of individual asset classes throughout their lifecycles.  

The Portfolio Management Plans (PMPs) apply the relevant asset 
class strategy and describe the detailed planning approach for that 
portfolio of assets. In some cases, more than one strategy will 
apply to a PMP. Our PMPs contain forecast expenditure for 15 
years. 

Programme Management Plans describe the end-to-end delivery 
cycle for certain groups of asset portfolios. Programme 
Management Plans are grouped by asset portfolios having similar 
delivery methods so often address multiple PMP’s. The focus of the 
Programme Management Plan is the period covered by the 2+1 
year rolling plan but may also include reference to longer-term 
strategic risks and opportunities in the relevant programme. 

The Grid Works Plan is a list of grid project work across the grid 
that Transpower intends to deliver within the next 5 years. It 
provides a view of all grid project work planned (certain and 
uncertain) and allows service providers to resource, price, and plan 
for delivery of the relevant works. 

The Annual Outage Plan details all outages for the current year. 
The annual plan is required under the outage protocol with the 
Electricity Authority. 

Procurement  
The global energy transition to electrification is underway and this 
will continue. Large scale electrification globally, has resulted in 
grid expansion around the world, and competition for essential 
transmission infrastructure components. Competing demand has 
put further pressure on existing supply chain bottlenecks with 
costs and procurement lead times increasing.  

We are responding to global competition by taking steps to 
manage and mitigate the risks to our supply chain through 
improved planning, working closely with our suppliers, earlier 
ordering, holding increased safety stock levels to buffer against 
potential disruptions and investing in greater warehouse capacity. 

Cost estimation 
We use the Transpower enterprise estimation system (TEES), a 
cost-estimation tool, to support development of cost estimates for 
capital and cost database maintenance grid projects. TEES is 
integrated with our core planning and financial management 
systems (Asset Management Planning System and Financial 
Management Information System). It provides repeatable 
estimating and centralised management for foreign exchange and 
commodities escalation for the estimates created within the 
system, supporting estimation accuracy, and ensuring project 
forecasts are automatically updated as delivery dates shift.  

Projects are classified as either volumetric or non-volumetric 
works. Volumetric are less complex, high-volume work and use 
building blocks to derive an estimated cost. Non-volumetric are 
large scale, complex projects that require investigation, 
optioneering and detailed design. These projects typically follow a 
defined investigation framework, and estimates are customised 
based on an agreed technical scope/basis of design. The two 
methods for estimating projects are as follows. 

1. TEES building blocks. Typically used for volumetric R&R 
or maintenance projects allocated to service providers. 
Each building block has an agreed scope from which costs 
are derived. The cost components include materials, 
equipment, design, and overheads (internal and service 
provider). The methodology for updating or creating 
building blocks includes historical analysis of past 
projects, benchmarking against specific projects, and 
custom estimate build-up for new activities. 
 

2. Custom estimates. Typically used for complex, large-
scale projects where there is a high degree of site-
specific variation or custom design and optioneering. The 
cost estimates for project deliverables are informed by a 
basis of design and built in TEES using cost data.  

 

While both methods use cost data in the master cost library within 
TEES, building blocks are adjusted when service provider contracts 
and rates for allocated work are re-set. 

Cost data is updated annually to reflect changes in market rates or 
how work is delivered (including new standard designs, legislation, 
or technology changes). These updates are applied to all active 
estimates in the database i.e. projects that have yet to be started. 

We continue to deliver changes lifting the efficiency and capability 
in our cost estimation processes and systems, including a focus on 
TEES cost data integrity and alignment to the Association for the 
Advancement of Cost Engineering (AACE) standards and good 
practice estimation frameworks. Key outcomes are to improve 
feedback loops for cost data and analysis to improve the delivery 
of work programmes and estimation accuracy. 

Corridor management 
Maintaining our relationships with communities, iwi, and 
landowners to ensure we can continue to access and maintain our 
assets is essential to network management.  

We need access to our assets for routine inspection, maintenance, 
to resolve incidents, and for quick response in emergency 
situations. We must protect our current and future network from 
development that might impact on safety or constrain our 
operations. 

In this context, we continue to secure corridors through 
implementing the National Policy Statement on Electricity 
Transmission into regional and district planning documents. This 
work will ultimately result in council plans that will provide 
balanced controls on what can and cannot be developed in 
transmission corridors and adjacent subdivisions, in order to 
control inappropriate under-build. Likewise, appropriate buffers 
are sought around substations to protect against reverse sensitivity 
issues and to provide future protection on cable routes where 



Asset Management Plan 2025 Transpower New Zealand Limited 27 
 

  

appropriate. We have considered ongoing requirements for 
corridor management in our maintenance budget allocation. 

The Resource Management Act (RMA) is about to be replaced by 
two new statutes (Planning Act and Natural Environment Act).  We 
anticipate a 5-to 10-year transition as we move from the current 
RMA legislation to the new Acts’ planning policies and 
instruments.  As such, how we interact with local authorities, 
communities, iwi, and landowners will likely change at the 
regulatory level. Our legal and environmental teams will be actively 
involved in preparing Transpower’s submissions on the legislation 
to promote our ongoing ability to develop and maintain the 
transmission network. 

Technical standards and policies 
Technical controlled documents (including design standards and 
standard drawings) are a cornerstone for managing asset risk. They 

cover design, procurement, construction, and operation, and 
incorporate legislative requirements, external standards, lessons 
learned and good industry practice. Such documents help ensure 
assets are built to meet our strategic objectives for each asset 
class. 

We maintain a set of controlled documents that are an important 
part of our asset management process. They cover design 
standards, service specifications, and operating instructions. They 
refer to codes of practice or industry standards where relevant. 

Standards typically cover technical or policy matters. They are 
required to go through a managed review and approval process. 
Table 3 describes the types of policies and standards that we use in 
our asset management processes. 
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Table 3: Document and policy types used in our asset management process 

 

Document type Definition 

Corporate policy Represents the core requirement of good governance (such as the code of ethics and conduct policy) and/or are 
applicable across the company 

Asset strategy Sets out strategy and objectives in relation to assets or asset lifecycles 

Technical policy Specifies our policy on general commercial and technical issues (e.g. asset maintenance or replacement.)  
They are split into: 

• general policies 

• lines policies 

• stations policies 

• communications and computing policies 

• protection policies 

• outage coordination 

General and 
technical 
standard 

Specifies approved systems, guidelines, and processes and defines a minimum level of compliance.  
They are split into: 

• administration and management standards 

• design standards 

• maintenance standards 

• construction standards 

• operations standards 

• procurement standards 

Service 
specifications 

Are published as schedules to contracts, incorporating the requirements of appropriate standards.  
They are split into: 

• administration 

• equipment maintenance 

• design, construction, and testing 

• environment and landowners 

• safety and worker competence 

• operating and emergency management 

• commissioning 

Service advisory Interprets, extends, or provides supporting information for a standard or service specification 

Standard 
maintenance 
procedures 

Sets out step-by-step procedures for scheduled services on each asset type 

Procurement 
specification 

Specifies the performance and technical requirements for equipment and materials to be purchased  
for Transpower use 

Operational 
procedures 

Operational procedures for control room-based activities  

Business 
continuity plan 

Ensures Transpower’s preparedness to be able to sustain business critical functions 
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ICT asset management 

This section describes our approach to managing ICT assets,  
which is the software and hardware necessary to operate the grid 
and support our corporate functions. The ICT project portfolio is 
focused on the delivery and development of organisational 
capabilities required to achieve our strategic objectives. We adapt 
and respond to changes in our business requirements by reviewing 
and incorporating new and emerging technologies where 
appropriate.  

ICT strategic objectives and alignment 

Our ICT capability supports the business to accelerate our 
organisational effectiveness by addressing key business drivers.  

• Strengthen customer collaboration. Improve our 
customer engagement across all aspects of connections, 
operations, and investments through digital enablement. 

 

• Optimise our asset decisions. With data and analytics 
investments, we can do the right work efficiently 
because we have access to accurate information about 
our network assets. 

• Improve our end-to-end works delivery. Improve how we 
identify and schedule work and how staff and field 
workers operate as a fully mobilised, digitally connected 
field workforce. 

• Enable adaptive and proactive operations. Effectively 
integrate distributed and intermittent generation which 
will require more adaptive and proactive operations. 

• Enable our future workforce. Leverage opportunities 
created by advances in cloud services, automation, 
digital collaboration, and communications to enable our 
future workforce. 

In response to these drivers, our ICT strategy defines five strategic 
objectives, outlined in Table 4.

Table 4: Our ICT strategic objectives 

 

Enable a digital Transpower Experiment with disruptive technology to determine value in our context. Where proven, adopt 
new value-adding technology to advance business capabilities in strategic focus areas. Focus on 
open data and modular systems using automation to digitalise our core business processes 

Enable data-driven insights Use data and analytics for proactive business decision-making to improve asset management and 
network risk decisions. Use insights to deliver grid works efficiently and manage the grid of the 
future. Leverage data and analytics to embed intelligence in our business functions 

Adopt new ways of working Adopt lean, agile and value-driven approaches to improve and optimise the delivery of services to 
our internal customers. Reduce service delivery timeframes and improve service quality by adopting 
DevOps practices 

Drive cybersecurity by design Design and manage our services for security. Enhance our cybersecurity practices for mobile and 
cloud services. Integrate security analytics into our cybersecurity function 

Maintain and modernise services Maintain and modernise reliable and resilient systems while delivering better customer 
engagement and experience. Deliver regulatory and compliance-mandated investments 
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To deliver our ICT strategic objectives, we have a series of sub-
strategies to align our ICT investments to our strategic priorities. 
Our asset lifecycle management strategies focus on making sure 
we continue to proactively maintain our ICT assets by upgrading 
them to remain supported and fit for purpose. We have developed 

and implemented a productisation1 framework and process to 
maintain the sub-strategies and to enable the continuous 
monitoring of the proposed programmes and portfolios. Our 
investments are grouped into programmes and categorised by 
investment type and investment category – see Figure 16.

Figure 16: Overview of ICT sub-strategies and asset lifecycle management strategies cased on investment type 

Our required business capability has been categorised into five 
core ICT asset portfolios in our past publications. For reporting 
consistency and ease of reference, we will continue to maintain 
this categorisation.  

• Asset Management Systems - Support the physical 
assets, systems and processes required for provision and 
maintenance of transmission services. 

• Transmission Systems - Enable real-time operation of 
the national grid, and day-to-day operations and 
maintenance activities. 

• Corporate Systems - Support Transpower’s core day to 
day business functions, providing shared capabilities 
across all business teams. 

• ICT Shared Services - Support the ICT infrastructure, 
systems and processes required for delivery of ICT 
services. 

• IT Telecommunications, Network and Security Services - 
Deliver the underlying data services and provide a 
secure, high-capacity and nationwide 
telecommunications network supporting grid operations, 
critical switching, and grid protection functions, network 
services supporting our corporate and critical 
communications services, and protection against 
cybersecurity threats.  

A summary of our approach and expenditure associated with our 
ICT portfolios is presented in Section 5. 

ICT Investment Framework 
Our objective is to be flexible enough to change our ICT investment 
direction as technologies and organisational needs change. The 

rate of change makes it challenging to forecast the precise 
technologies we will develop during RCP4 and RCP5. 

We have transitioned categorisation of our investments to 
consider investment type and investment category. This enables us 
to have a balanced investment portfolio as we innovate and 
transform functions to deliver new digital business outcomes. 

• Investment type. We differentiate between: 

• Recurrent investments - Regular expenditure 
that occurs periodically (typically at least once 
every 5 years). 

• Non-recurrent investments - One-off 
expenditure or expenditure occurring 
infrequently (typically less than once every 5 
years). 

• Investment category. Our investments are categorised into:  

• Maintain - Investments aimed at maintaining and 
updating existing ICT services, functionality, capability 
and/or market benefits through a regular upgrade 
programme (previously included in lifecycle 
classification). 

• Modernise - One-off investments to modernise 
current capability or an end-of-life system 
replacement (previously included in lifecycle 
classification) 

• Benefits driven - Investment in new capabilities to 
realise benefits for Transpower and electricity 
consumers (previously included in benefits driven and 
risk mitigation classification). 

• Compliance. ‘Must do’ investments to comply 
with regulations or standards.
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Business support asset management 

Our business support assets are categorised as:  

• Office buildings  

• Vehicles  

• Minor fixed assets - office equipment  

• Minor fixed assets – IT  

• Residential houses.  

Our management objective for business support assets is to 

provide the appropriate level of capability at the least cost but also 

reflect the diversity of the asset types.  

Office buildings  
Facilities management of our office buildings is managed centrally 

but undertaken by building services providers. Management of the 

leased offices, e.g. rent reviews, renewals, etc. are managed 

centrally. Our Auckland, Christchurch, and Hamilton offices and all 

warehouses and training facilities are on sites owned by 

Transpower. Budgets are centrally held for all the offices to ensure 

a consistent and cost-effective approach to this expenditure.  

Vehicles  
The vehicle fleet is managed by an outsourced provider. All the 

vehicles have global positioning system, (GPS) fitted to better 

manage the fleet and improve safety. We obtain monthly reports 

on the charges and lifecycle utilisation for each vehicle which, 

together with the GPS data, enables us to make informed strategic 

decisions about the vehicle fleet.  

 

Minor fixed assets – office equipment  
Office equipment is regularly maintained and generally replaced 

when it is unsafe, the cost of repair is not cost effective, or it 

requires refreshing. The budget for office equipment is held 

centrally to ensure a consistent and cost-effective approach to 

replacement.  

Minor fixed assets – IT  
Our minor IT assets comprise numerous commodity IT items such 

as tablets, laptops, keyboards, mice, monitors, and mobile phones. 

These are either maintained or refreshed.  

Residential houses  
The houses are predominantly ex-substation operator houses used 

up until the late 1980s that have been retained to act as a buffer 

between adjoining private properties. Some houses have been 

purchased as part of project work and retained as part of strategic 

landholdings for future line routes or substations.  

The investment requirements for these areas are described further 

in Section 6. 
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Sustainability 

Our Sustainability Strategy,9 is focused on improving the 
sustainability of our ongoing operations while driving long-term 
change. It is underpinned by an extensive implementation 
programme to ensure delivery across all divisions and teams within 
Transpower, along with our service provider, supplier, and 
community partners. Over the long term, we are striving to drive 
behaviour change so that the sustainable way becomes business as 
usual. Our Sustainability Strategy sets out goals and enabling 
actions across the three challenge areas shown in . 

Climate change 
The electricity transmission system is a key component of enabling 

Aotearoa New Zealand’s emissions reductions. We have a key role 

to enable a net zero carbon future by ensuring that Aotearoa New 

Zealand can make the change to a more electrified and more 

renewable economy. We expect to see the electrification of the 

road transport system with the growing use of electric vehicles 

along with the decarbonisation of Aotearoa New Zealand’s 

industrial facilities, as more coal- and gas- fired industrial boilers 

are converted to electricity. This will result in electricity demand 

growing, and we expect to connect new load and more supply from 

renewable generation plants to support this.  

In addition, we are working hard to cut emissions arising across our 

supply chain, including how we build, operate, and maintain the 

grid; the energy use in our buildings and substations; and the 

electrification of our vehicle fleet. We are working hard to reduce 

our SF6 emissions through ensuring we develop the right strategies 

for key pieces of equipment on the network. 

Not only are we looking to reduce emissions, but we are also 

investigating whether we have the right resilience to meet the 

challenges of climate change and ensure our infrastructure is able 

to withstand more frequent and severe extreme weather events. 

 

 

Figure 17: Our Sustainability Strategy 

 

9Our Sustainability Strategy | Transpower. 

Environmental stewardship 
Given the scale and reach of our assets across many locations with 

high landscape, environmental, and cultural values, we have a 

responsibility to minimise the direct environmental impact of our 

operations. We aim to reduce the environmental impact and 

increase the efficiency with which we use materials and resources. 

As such, we seek to reduce contaminant discharges and minimise 

waste as well as restore the natural environment around our assets 

with the goal of creating a long-term net gain in biodiversity. 

Sustainable business 
We have a responsibility to consider the social and environmental 

impacts of all that we do and to report on our activities in a 

transparent way. We primarily do this through our adoption of the 

Integrated Reporting and Taskforce on Climate-related Financial 

Disclosures frameworks standards. 

Having highly engaged, skilled, and capable people is central to all 

that we do. It is essential that we make the most of the strengths 

inherent in having a diverse and inclusive workforce and culture. 

We are committed to workforce development and promoting 

health and safety across all spheres of our operations. 

Much of our work to improve the sustainability of our operations 

can only be delivered in partnership with the community. We 

acknowledge the connection of mana whenua to the land and seek 

to partner with them to remediate the natural environment and 

minimise the impact of our work on sites of cultural significance.  

More broadly, we acknowledge our responsibility to promote 

kaitiakitanga. This encompasses the enabling role the development 

and operation of our assets play in reducing emissions and 

protecting Aotearoa New Zealand from the worst impacts of 

climate change. We also seek to work with local communities to be 

a good neighbour and minimise the physical presence related to 

our assets. This includes working closely with landowners to 

minimise disruption associated with our work. 

Our CommunityCare Fund is one of the ways we contribute 

positively to the communities we operate in. We support a wide 

range of community projects with wide-reaching and lasting 

benefits to the community and our Community Advisory Panel 

brings together a diverse group of people who work closely with 

their communities.

https://www.transpower.co.nz/about-us/sustainability/our-sustainability-strategy
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Risk management and performance 
improvement 

 

Managing risk is an integral element of asset 
management and aligns with our corporate risk 
strategy. It is not a standalone activity, but integrated 
in everything we do, evolving over time to ensure we 
deliver our strategic priorities. Our approach to risk 
and assurance management is aligned with our 
corporate Risk Management Policy and guidelines.  

Figure 18 provides a summary of the risks across our organisation. 

Figure 18: Organisation risks 

 

Figure 19 is a summary of our grid infrastructure critical risks. 
Consequences of these risks include service performance, public 
safety, worker safety, environment cost and direct cost. 

The risks are as follows. 

• Environmental and seismic risks are natural hazards that 

regularly impact the grid. Our design standards ensure new 

assets are built to cost-effectively minimise vulnerabilities to 

these risks. We also review the vulnerability and criticality of 

existing assets to identify those where further strengthening or 

upgrading would provide a cost-effective risk reduction. 

• Condition-based failures relate to the likelihood of an asset 

failing and the direct cost impact, as well as consequential 

impact to supply, safety, and environment. These costs and 

impacts are informed by asset health and asset criticality and 

are mitigated through proactive and systematic asset planning. 

Importantly, we must also apply a network approach to asset 

replacement investments to ensure other critical risks are 

managed. 

• Station and powerline specific risks which include earth 

potential rise (EPR), conductor clearances, access and 

occupation from other asset owners, and vegetation 

management. Our design standards and routine inspections 

and assessments ensure these risks are managed. 

• Failure to manage change includes changes in electricity 

demand, generation, and the societal expectations of reliable 

electricity supply, as well as our own challenge to properly 

embed new technologies and processes. Current and future 

risks need to be understood to ensure our design and 

investment decisions result in a ‘path of least-regrets’. 

• Delivery risks exist throughout our maintenance and capital 

delivery activities. For example, risks can originate from 

equipment selection, design, construction, commissioning, 

handover of key information, and testing errors. Delivery risks 

also include skill shortages and supply chain challenges. 

• Third-party risks are more difficult to control, and recent 

events include inadvertent contact such as aircraft crashes and 

irrigators hitting circuits, but also criminal activity such as 

deliberate interference with grid equipment. The effort we put 

in to communicating risks to the wider community, including 

industry groups, is a key preventive measure. 

• Grid event management is how we respond to a large grid 

event, including recovery from a black-start (or blackout) 

event, one of our largest risks. While a high-impact, low-

probability (HILP) event, it is one we actively prepare for to 

improve grid resilience. Power system resilience is the ability to 

avoid electricity supply outages, or maintain or quickly restore 

service delivery, when events occur. It is connected to the 

ability of systems and people to anticipate, prepare, absorb, 

adapt, and rapidly respond. 

Figure 19: Our critical asset risks 
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We recognise there are areas of risk that relate specifically to 
particular assets, asset classes, or sites. Our asset management 
framework incorporates practices designed to identify and mitigate 
such risks. 

Bow-tie risk analysis 
Bow-tie risk analysis is a key methodology of our corporate risk 
framework which is consistent with AS/NZS ISO 31000. The 
purpose of the bow-tie is to inform us about the most likely causes 
of asset failure, the consequences of that failure and, most 
importantly, what preventive and mitigative controls we apply that 
will have the greatest effect on reducing the risk. Bow-tie 
modelling improves our understanding and treatment of risks and 
is incorporated into our strategies and plans. 

Figure 20 shows a simplified version of the bow-tie for ‘Major 
Hazards and Degradation of Transmission Line Circuit’. 

Our bow-tie models for power infrastructure include: 

• Major hazards and degradation of transmission lines 

• Major hazards and degradation of AC transmission cables 

• Major hazards and degradation of HVDC converter stations 

• Major hazards and degradation of substation primary assets, 

busses, structures and plant 

• Major hazards and degradation of secondary assets 

• Major hazards and degradation of accessways 

• Major hazards and degradation of HVDC subsea cables 

• Major hazards and degradation of reactive support assets 

• Major hazards and degradation of buildings and grounds  

• Major hazards associated with site occupation by customers. 

Figure 20: Simplified bow-tie - Major hazards and degradation on 
transmission circuits 

 

 
 

Our use of bow-tie risk analysis and our risk and resilience 
modelling, we consider both prevention and mitigation measures. 
Where the prevention of a causal pathway is cost prohibitive, or 
where consequences are major, we need to evaluate mitigation 
measures to reduce the impact. 

Critical controls 
Within a bow-tie, the controls can be preventive (reduce the 
likelihood of an event) or mitigative (reduce the impact if an event 
occurs), or both. A critical control is a control that has a significant 
effect on risk reduction or mitigation and appear almost universally 
across our bow-ties. Table 1 lists the critical controls and a brief 
description of each.  

Control self-assessment 
Undertaking control self-assessments on our critical controls gives 
assurance that our asset management practice is effective. They 
provide an opportunity to validate the definition of the control, the 
sub-control elements, and who is accountable for each element. 
Using criteria, the sub-control elements are assessed for both 
maturity and effectiveness, and opportunities for improvement are 
identified. Changes in control effectiveness are fed into our risk 
bow-tie analysis. Control assessment results and any 
corresponding changes in our risk bow-tie analysis are monitored 
by governance meetings and integrated into our corporate risk 
management system.  
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Table 5: Critical Controls  

Control name Control description 

Activity planning Planning and preparation to ensure safe and effective site activities to minimise adverse operational or environmental events 

Customers and third-

parties procedures 
Procedures to manage the risk of other parties' assets and activities within Transpower-owned sites 

Asset implementation 

management 

Designing, installing, commissioning and handover of primary and secondary assets to specified codes and standards to enable 
effective operational management 

Asset information 

management 

Identifying, structuring, collecting, storing, updating, retrieving, monitoring, correcting, and disposing of asset information and 

data to enable asset analysis and decision making 

Asset maintenance 
Undertaking asset inspections, maintenance programmes, remediation works, pest management, and reporting key information 
to decision-makers to determine asset health and optimise asset life expectancy, service performance, and lifecycle cost 

Competency 

management 

External skills, knowledge and capability management for working safely on Transpower assets to optimise asset reliability and 
efficiency 

Grid planning The processes within the Grid Asset Management Framework to determine and justify all grid expenditure to develop the ITP 

Health and Safety 

Management System 
Prescribed health and safety system including policies, procedures, field practices, and assurance across those 

Management of change 
Assessing, managing, and minimising the potential risks of changes relating to grid assets, associated processes and systems, and 
responses to changed circumstances 

Operational parameters, 

monitoring and alarms 
Setting and monitoring the capability and real-time information on availability and performance of key assets 

Physical security 
Mechanisms and processes in place at substations to manage physical access to (and around) grid assets, to ensure the safety of 
people and protect assets from damage (preservation), malicious activity and service interruption 

Procurement 
Developing and maintaining procurement specifications; manufacturing and supply; supplier pre-approval; managing the 
procurement process for goods and services, and contract management. 

Quality assurance 
Planning, execution, and reporting of assurance activities across all asset management functions, including gap analysis, and 
developing and monitoring timebound improvement actions. 

Standards, procedures 

and specifications 
Grid-related technical standards, procedures, and specifications used as mandatory reference material 

Contingency 

management 

Planning and management of operational contingencies for planned and unplanned grid events to enable restoration of service 
while minimising the impact on connected parties. 

Protection systems 
Planning, implementing, and maintaining asset protection schemes to sense system and asset conditions, to prevent asset damage 
and personal harm, and maintain security of supply. Prevent cascade failure of the grid and optimise network capacity 

Incident and emergency 

management 
The preparedness and capability to respond, resolve, and recover from events. These include service interruptions and incidents. 

Stakeholder management 
Identifying and understanding stakeholders’ perspectives, managing their needs, educating and communicating key messages to 
ensure reliable and safe grid service 

Warranties, insurance 

and indemnities 
Commercial avenues to reduce the direct financial impact of unplanned interruption events 
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Improvement plans  
As part of our risk management, we undertake detailed 
assessments of critical controls and identify improvement 
opportunities. The opportunities are prioritised by the control 
owners and, where appropriate, improvement actions assigned. 
These actions, along with our wider improvement plans, are 
tracked and reported on in accordance with our asset management 
governance structure that meets quarterly on continuous 
improvement. The improvement plans include initiatives such as: 

• Integration of asset information into systems such as test 

reports and hazard information. 

• Management of change: 

o improvements to implementation of new grid technology 

o communicating procedural changes to external contractors  

o data acquisition and quality 

• Reducing human errors through digital switch management 

and remote switching 

• Improve data acquisition and data quality 

• Integrating processes and information for spares management.  

 

Measuring performance against objectives  
Our Grid Business Strategic Asset Management Plan (SAMP) 
provides alignment between Transpower’s strategic priorities and 
our grid business. The SAMP objectives cascade down to our asset 
class strategies via the asset class performance objectives.  

The asset class performance objectives are measured and have a 
connection to the overall service performance and reliability of our 
network. This link between asset performance, service 
performance and our strategic priorities is shown in Figure 21. 

 

Figure 21:Asset performance objectives 

 

 

 

 

 

Site-risk review 
Our site-risk reviews reflect our risk-based approach to asset 
management. We undertake three types of site-risk reviews:  

• Major hazards – fire, natural disaster, high-impact low 

probability events (HILP), and other high impact events.  

• Customer hazards – confirm access and occupation 

schedules, identify third party risks.  

• Condition and reliability – review of site asset condition and 

performance to support management of operational risks 

and costs.  

Major hazard site reviews can assess specific major hazards where 
desktop assessments are insufficient, e.g. building fire. We have 
undertaken analysis to systematically identify vulnerabilities across 
the grid for prioritised threats. These assist with understanding 
cost-effective preventive or mitigative solutions, e.g. flooding. 
Where credible risks are identified, we will evaluate risk and 
potential options, which may result in actions through our 
resilience or wider investment programme. 

The site condition and reliability reviews are a mechanism to 
collaborate with service delivery and service provider team 
members on the effectiveness of current maintenance efforts, 
provide assurance over the condition of assets, and identify 
improvement opportunities for asset integrity and maintenance 
strategies. Typically, these reviews will provide recommendations 
for resolving unreported defects, improvements requiring 
engineering effort, or changes to the investment plan for asset 
refurbishments and replacements. 

Our customer site-risk reviews resulted from the 2014 Penrose fire 
incident, where a customer cable joint failed, causing a serious fire. 
The ongoing site reviews act as an audit of our records, to ensure 
they align with what assets are on site. Another aspect of the 
reviews is to identify, monitor, and resolve risks to our assets, 
employees, and operations caused by customer assets.  
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Risk-based asset management planning 
Together asset health, grid asset criticality, network 
resilience, risk-based maintenance, and readiness 
planning are key components to our risk-based asset 
management planning.  

Asset health 
Determination of asset health is a primary input into our 
replacement and refurbishment investment decisions. 
Understanding asset health for our assets is fundamental to 
planning and forecasting.  

We use asset health models to predict how an asset will 
deteriorate and fail over time. Our asset health framework sets out 
a common health scoring across our asset classes, known as an 
Asset Health Index (AHI). An AHI is an indicator representing an 
asset’s proximity to the end of its useful life. The end of useful life 
is when an asset will either need replacement or major 
refurbishment to extend life. Key principles guiding our asset 
health models are: 

• Aligned and supported by the asset class strategy 

• Integrated with the decision framework  

• Making best use of our tacit expert knowledge  

• Leveraging our empirical data where quality and correlation 

are strong 

• Leveraging industry data, where appropriate  

• Delivering value with respect to effort of modelling versus 

uncertainty  

• Undertaking systematic and repeatable modelling. 

How AHI is determined 
The end of useful life is typically hard to predict, but when a 
combination of information is considered, an AHI can inform the 
expected time when an intervention is likely to be required. 

The higher the AHI score, the more likely an asset is to fail. The 
common inputs into our asset health models are detailed below: 

Nominal asset life  
This is the ‘normal expected life’ for each asset class and the point 
at which significant signs of deterioration can be expected. The 
nominal asset life assumes normal operating conditions with 
respect to service duty and location. It is based on industry data, 
information gained from forensic assessments of assets that have 
performed well or performed badly, and our experience from 
observed data from the field. 

Duty and location factors 
With a known current asset health, a future asset health can be 
modelled. Depending on the asset class, our models forecast 
future asset health using duty, location, current observed, and 
measured condition, age, and reliability factors. 

Current condition  
The current condition of an asset is based on observed condition, 
or measured condition from test results. In most cases, asset 

condition is monitored regularly in accordance with our technical 
standards and asset class strategies. 

Age  
The asset age is used an input to the model as condition alone is 
often an imperfect measure, as it does not capture all failure 
modes or can be infeasible to collect.  

Corrosion 
The corrosiveness of the atmosphere significantly influences the 
condition and life expectancy of our grid assets. We have two 
methods of accounting for corrosion zone in our asset health 
modelling: 

Corrosion codes 

We have allocated the majority of our grid assets subject to 
corrosion-related degradation processes to one of six corrosion 
codes. Table 6 shows the corrosion codes in use for transmission 
lines and typical environment applicable. 

Table 6: Corrosion codes 

Corrosion 
code 

Typical environment 

100 Benign – dry island area with low rainfall 

80 Low – inland area, no coastal contamination 

65 Moderate – minimal coastal contamination 

50 Severe – moderate coastal contamination 

35 Very severe – heavy coastal contamination 

20 Geothermal – special – extreme coastal, industrial, 
and/or geothermal contamination 

 

Condition Assessment (CA) Degradation Bands 

We have also undertaken modelling of our observed CA 
degradation rates for our insulator, attachment point, and 
conductor portfolios. These asset health models use CA 
degradation bands to account for corrosion degradation processes.  
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Figure 22 illustrates an example CA degradation rate map.  

Figure 22: Example CA degradation rate map 

 

AHI bands 
We define asset health on a scale of 0 to 10 for current health, and 
future predicted health can exceed 1010. The asset health aligns 
with the probability of failure (PoF). The higher the AHI score, the 
more likely an asset is to fail. Typically, the intervention criteria will 
be an AHI score of 8 (as shown in Figure 23) but depends on the 
approach taken to manage replacement or refurbishment of the 
asset. For example, a risk-based approach may not proactively 
replace an asset based solely on an AHI score of 8. 

Figure 23:Asset health score 

 

For ease of understanding, we categorise the AHI into the eight 
bands shown in Table 7. The first band of 0–4 is wide, as PoF is 
considered the same for these AHI scores.  

The remaining bands are incremented by 1, with the exception of 
the last two bands which are 0.5. The last two bands are at smaller 
increments as the PoF increases more rapidly as the asset degrades 
further. 

 

 

10 The future health score is capped at a value of 15, which is higher than the cap that 
is applied to the current health score (10). This is to enable modelling of further 
deterioration of all assets. 

 

Table 7: Asset health bands and descriptors 

AHI Band AHI Range Descriptor 

1 0.5≤AHI<4 

Good 2 4≤AHI<5 

3 5≤AHI<6 

4 6≤AHI<7 
Fair 

5  7≤AHI<8 

6 8≤AHI<9 
Poor 

7 9≤AHI<9.5 

8 9.5≤AHI<15 Very poor 

 

We continue to focus on improving the maturity and coverage of 
our asset health models. Coverage by asset class is shown Table 8 
(two pages over). 

Probability of failure (PoF) 
The PoF used in asset health modelling is defined as the annual 
likelihood of a major failure due to degradation. For many of our 
asset health models, there is a corresponding PoF curve that shows 
the relationship between PoF and AHI. This can be used to inform 
the asset risk or risk of the portfolio over time. Developing the PoF 
curve can inform expected lives by identifying certain models or 
types that may have shown to have statistically shorter or longer 
lives. 

Some asset refurbishment decisions are driven by economic 
factors, e.g. tower protective coating. In these cases, there is no 
material change in PoF from AHI 1 to 10.  

Health-related major failure is defined for use in PoF and must 
meet three criteria. 

1. Major work or impact: a replacement or major refurbishment 

required. 

2. Failure urgency: operational decisions are urgent with respect 

to the asset class, and this is broadly consistent with 

international definitions used by CIGRE11/ITOMS12.  

3. Primary cause: the failure is asset health related, or for some 

assets, an environmental cause such as wind. Categorising an 

environmental cause as a health-related major failure is 

dependent on whether the conditions are within the design 

envelope of the asset. Extreme weather events that have 

return periods that exceed our design criteria, and events 

such as cascade failure, human error, and third-party action, 

are excluded from the health-related major failure. 

11 International Council for Large Electric Systems; founded in 1921 
12 International Transmission Operations and Maintenance Study 
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Grid asset criticality  
While asset health can indicate the PoF, asset criticality describes 
the consequence of failure. The risk associated with owning and 
managing an asset is derived using the likelihood and the resulting 
potential credible consequence of the failure.  

We model asset criticality across five dimensions to calculate a 
monetised consequence. The monetised consequence is a societal 
cost and aligns with our corporate risk assessment matrix. The 
dimensions are additive and are as follows. 

Service performance criticality 
Estimates the impact of asset failure on transmission of electricity 
across our network. It is based on the cost of unserved electricity 
(value of lost load), the expected loads across a year, system 
configuration and coincident outages, and outages caused by 
failure of the asset. It represents the average impact (in dollars) on 
the wider network when an asset fails. 

Public safety criticality 
Estimates the impact of asset failure that could cause harm to the 
public. It is based on the expected consequence and does not 
anticipate worst case scenarios or HILP events. A primary 
contributor to public safety criticality is asset location and its 
surroundings. 

Workplace safety criticality 
Estimates the impact of an asset failure to our workforce. It is 
based on the expected consequences of asset failure rather than 
worst-case scenarios or HILP events. A primary contributor to 
workplace safety criticality is asset location and the probability of 
workforce presence around it. This accounts only for being near 
the asset when it fails; it does not consider the risk associated with 
any work being performed on the asset, for which an individual risk 
assessment is required. 

Environmental criticality 
Estimates the most likely environmental consequences of failure 
and is specific to the location of the asset and the risks the asset 
presents. It includes the potential environmental consequences of 
oil spill, oil fire, SF6 leak, bushfire, and archaeological damage.  

Direct cost criticality 
Estimates the financial costs incurred in case of asset failure, 
including the average cost to restore service and to repair or 
replace the asset, and potential damage to private property.  

Estimates of asset criticality are derived using a probabilistic 
approach to scenarios and rely on data available in our systems 
and in the case of service performance, from our power system 
models. 

 

Site criticality and significance 

Site criticality estimates the impact of complete site failure on 
transmission of electricity across our network, where site failure 
means all assets at a substation are removed from the grid. The 
analysis uses the cost of unserved electricity (site specific value of 
lost load) and the expected loads across a year. Unlike general 
service performance criticality, it does not consider a second order 
failure at other sites or circuits. The loss of a site could be caused 
by multiple different factors, such as flooding, earthquake, fire etc, 
which may have different restoration times. Due to this, site 
criticality is calculated as a rate ($/h) and therefore provides a 
relative ranking of a site’s importance, rather than a cost per 
event. 

We have used this quantified criticality, combined with black-start 
and regional contingency plans to categorise our substations and 
line sections into national, regional, and local significance ratings.  
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Table 8: Asset health coverage by asset class  

Asset group Asset class Asset group Asset class  

Transmission 
lines 
 

Conductors (cct km)  Substations 
 

Instrument transformers  

Earthwire Outdoor circuit breakers  

Tower protective coating  Power transformers  

Tower steelwork Indoor switchgear  

Tower foundations - grillage  Power cables - solid (km route length)  

Tower foundations – non-grillage   

Foundation interfaces - towers Disconnectors 

Pole foundations  Earth switches  

Pole structures  Wall and roof bushings  

Insulators  Local service transformers  

Attachment points  Low-voltage AC (LVAC) distribution  

Secondary 
systems 
 

Battery banks  Reactive Synchronous condensers  

Battery chargers  Capacitors  

Protection relays  Reactors  

Outdoor junction boxes (ODJB)  HVDC Converter transformers HVDC  

Substation management systems (SMS) 
asset types  

Subsea cables HVDC  

Revenue meters  
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Condition based asset risk 
Asset risk profiles are calculated by combining PoF (derived from 
the asset health models) and consequence of failure, derived from 
asset criticality. 

We use the asset risk information to help understand the cost-
effectiveness of risk reduction interventions and support 
prioritisation of our plans where required. This information is part 
of solution prioritisation within the Asset Planning Decision 
Framework. It is worth noting that the risk profile is for condition-
based failure risk and does not include our other critical risks. For 
example, only 30% of service interruptions are due to asset failure, 
and even then, not all asset failures are from life-ending 
degradation Figure 24 shows the combination of PoF, derived from 
asset health and criticality, to present a future risk profile with 
different investment scenarios.   

Figure 24: Outdoor circuit breakers risk profile with and without 
investment 

 

 

Improvements in asset health and network risk  
We are committed to continually evolving our maturity in asset 
health and network risk. We have benchmarked other utilities and 
assessed our maturity in these areas. This information, combined 
with our operating context, informs areas for improvement. 

As a prudent, customer-focused business, we must ensure 
improvements deliver value that outweighs the cost of those 
improvements. Our improvement plan focuses on enhancing areas 
that provide the most economic value and risk reduction.  

Recent improvements in capability include our ICON programme 
which has lifted our ability to forecast our conductor replacement 
need considerably. This has been achieved through a 
comprehensive programme of data collection, modelling, and 
analysis. We have also improved our ability to forecast degradation 
rates relating to corrosion on transmission line assets through 
using our historic CA scores instead of historic corrosion zones. 

To complement asset health and criticality models, we are also 
developing more decision support tools, such as options 
assessment and risk assessment tools.  

From an ICT perspective our continued investment in tools and 
associated integration continues to support the breadth and 
sophistication of models needed. For example, recent investment 

in python tools and deployment pipelines enables more flexibility, 
integration, and automation.  Our investments in data and 
analytics will help to simplify the process of combining data and 
generating insights that feed into our models.  

 

Risk-based maintenance  
Since 2016, we have managed to keep grid maintenance spend 
consistent without negatively impacting reliability or asset health 
by optimising the work plan and moving to a more risk-based 
approach. 

Our long-term goal is to maintain our assets using risk-based 
maintenance. This approach establishes maintenance tasks for 
each specific asset where the intervention and the timing are 
optimised based on factors such as current asset condition, 
historical reliability, and criticality of the asset.  

To support this goal, we have developed a tool to prioritise our 
ongoing defect management/remediation work, using likelihood of 
failure and criticality. The Work Order Risk Prioritisation (WORP) 
tool works by scanning the description of our defect work orders 
and categorising them into word clusters using machine learning 
techniques. It calculates the frequency and relevance of terms in 
each cluster, sorting and ranking them based on likelihood, and 
consequence, which is provided by our criticality framework. 

We also utilise reliability informed maintenance (RIM), which 
includes the principles of reliability-centred maintenance, to 
further review and optimise the work that should be included 
within our maintenance programmes, and at what frequency, on 
each asset. The RIM approach also includes preventative 
maintenance optimisation. The RIM programme is expected to 
increase condition-based predictive maintenance and reduce time-
based preventive maintenance. The programme aims to ensure the 
least whole-of-life costs for the level of asset reliability required. 
Asset planning uses RIM to inform decisions on allocation of spend. 

Our RIM programme is ongoing and reviews targeted areas each 
year. 
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Grid Resilience   
Whakamana i Te Mauri Hiko recognises that factors affecting our 
transmission service requirements will change rapidly over the 
next 30 years. The decarbonisation of the energy sector will see 
more reliance on electricity and societal expectations for a resilient 
service is increasing. 

A resilient transmission service avoids power outages or quickly 
restores service delivery when major events occur. As a lifeline 
utility under the Civil Defence Emergency Management Act 2002, 
we must be able to function to the fullest possible extent during 
and after an emergency, even though this may be at a reduced 
level.  

A large proportion of our infrastructure is situated within areas 
prone to natural hazards. Aotearoa New Zealand’s environmental 
and physical features mean that our critical infrastructure is 
exposed to a broader and more consequential range of shocks, 
particularly natural hazards, than any other developed country,13 
and climate change will increase both the frequency and the 
magnitude of many of the natural hazards that occur. Our 
infrastructure has potential to be impacted by other major hazards 
as well, such as building fires, damage by third parties and criminal 
sabotage.  

Our risk review process identifies and collects information to 
understand the network hazard exposure, vulnerabilities, service 
impacts, and direct impacts for a range of credible resilience 
threats, including common mode failures, physical security and 
natural hazards. The risk review process includes collaboration 
with researchers and other agencies including Local Government 
and within the energy sector. Figure 25 outlines the major hazard 
threats, vulnerabilities, and potential mitigation strategies for the 
transmission network.  

We are delivering proactive risk reduction and readiness 
workstreams on the grid, following the approval of this funding 
within the RCP4 programme of work. The workstreams under 
investigation for delivery, or in delivery, include: 

• Seismic strengthening of buildings 

• Flood – hardening critical and vulnerable HVAC and 

HVDC towers in braided rivers 

• Flood – resilience solutions at substations 

• Fire – stopping, detection and suppression upgrades to 

substation buildings 

• Volcanic – hardening transmission lines for a volcanic ash 

event 

• Land stability work for towers and poles  

• Hardening bridges and access tracks against land 

instability and flooding 

• Pre-enabling works for major failures of non-air 

bushings/gas-insulated switchgear (GIS) 

• Remove earth wire overhead stations – common mode 

failure risk mitigation 

• Hardening HVDC towers against wind damage 

• Portable switchroom solution to minimise response time 

and run emergency exercises 

Other areas we continue to work on include solar storm 
preparedness and reviewing our spares holdings. 

Climate reporting and adaptation planning 
Preparing for, and responding to, climate change is integral to our 
business, both in terms of the risks it presents to our assets and 
service and how it drives electrification.  

In 2024, we published our Climate Statement – our first set of 
annual climate-related disclosures required by the Aotearoa 
New Zealand Climate Standards. This builds on four years of 
previous voluntary climate-related disclosures.  

We also published our first dedicated climate adaptation plan to 
make New Zealand’s electricity transmission system more resilient 
to climate change. Our adaptation plan sets out a journey, 
recognising the need to adapt to climate change over time as we 
replace aging assets, build and operate new assets for the grid and 
for customers, and through our proactive resilience programme. 
This progressed our action in the National Adaptation Plan to 
develop and implement a Transpower climate adaptation plan.  

Our adaptation plan sets out actions for the next five years. We are 
focused on continuing to build capability and further integrate 
climate adaptation into our asset management approach, as well 
as delivering tangible improvements in climate resilience and 
adaptive capacity.  

We are continuing to refine our understanding of climate related 
risks and opportunities and have started to deliver our climate 
adaptation plan, with work underway on Dynamic Adaptive 
Pathways Planning, and transmission line ratings.  

Collaboration on resilience and adaptation 
We see the benefit of working together on resilience and 
adaptation – from understanding risks, to responding to 
emergencies, through to longer term adaptation planning.  

Our decisions, and outcomes for New Zealand, also depend on the 
response of our suppliers, and other stakeholders such as central 
government, councils, communities, Māori, the wider energy 
industry, and other critical infrastructure providers. Some risks, 
options and decisions are beyond our direct control.  

Working together supports informed, efficient, and integrated 
resilience and adaptation planning, for both our infrastructure and 
power system, and for wider national, regional, and local planning. 
We collaborate on resilience issues to understand needs, assess 
options, and develop business cases to deliver projects. We are 
joining a growing number of adaptation conversations across 
Aotearoa.  

We recognise the knowledge and insights our stakeholders bring 
from their work on adaptation, such as experts, councils and 
Māori. We continue learn alongside others working in this space 
and aim to contribute to developing innovative and practical 
approaches to adaptation.

 

13 https://www.lloyds.com/worldatrisk 
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Figure 25: Threats to transmission networks 
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Seismic 
• Substation buildings, equipment, and bus structures 

• Transmission lines, HV and underground communication cables 

• Accessways 

 

 

Volcanic 

• Insulator flash-over from ash 

• Mechanical line loading damage 

• Disruption to electronics, AC systems  

• Lahar impacting sites, lines, accessways 

• Pyroclastic density current flows impacting stations, lines, and 
access ways 

 

 

Tsunami 
• Towers and poles 

• Substations 

• Subsea cables14 and cable stations 

 

 

Space 
weather 

• Transformer damage due to geomagnetically induced currents 

• Reduced security:  voltage control, protection and GPS clocks 
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Land stability 
• Towers, poles, and communication cables 

• Access ways 

• Landslides damaging buildings and structures 

 

Flooding 
• Towers, poles, accessways, and communication cables 

• Towers and poles in braided rivers 

• Substations, control equipment, and cables 

 

Severe wind  
and 
tornadoes 

• Substation asset damage 

• Transmission lines and optical ground wire failures 

• Increased bush fire risk 

 

Snow & ice 
• Increased mechanical loading on lines and optical ground wires 

• Increased mechanical loading on buildings 

 

Increased 
temperatures 

• Derating of all current carrying assets and a shift to a summer 
peak 

• Insufficient cooling of control equipment, particularly at 
stations 

 

Bush fire 
• Bush fire encroaching assets 

• Transpower’s assets starting bush fire 
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Common 
mode failure 

• Overhead earth wire failures 

• HV power cable joint and termination failures 

• Critical tower foundations understrength 

• HVDC converter station control system failures 

• Synchronous condenser auxiliary plant failures 

 

 

Third party 
activities 

• Malicious attacks: cyber and physical  

• Non-malicious activities: unauthorised entry, third party utility 
asset risk, and poor housekeeping   

• Physical impacts with our assets: land, air, and water 

 

 

Significant 
Asset fires 

• Substation building  

• Switchyard  
 

 

14 Subsea cables include subsea communication cables. 
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Readiness planning  
We apply a range of approaches to ensure we prepare 
for and respond well to unexpected events. We apply a 
Coordinated Incident Management System as our 
standard approach for managing major incidents and 
have contingency plans and spares available to address 
grid asset failures.  

We have readiness plans for real time, for different 
types of events and for specific assets. Our readiness 
planning framework uses four pillars: the plans, 
alignment across teams and with customers, resources 
such as spares and service providers and training.  The 
ongoing development and review of readiness plans 
aims to ensure we have adequate preparation for the 
first 24-48 hours of an event that we can foreshadowed 
as part of scenario planning.  

Readiness exercises 
We also undertake readiness exercises, such as 
emergency tower structure deployment and business 
continuity exercises and will ensure that the additional 
portable/mobile solutions planned for delivery during 
RCP4 will also have associated readiness exercises in 
place. 

Spares 
Our spares are condition-monitored, maintained, and 
ready for immediate installation and service.  

Our substation spares include the following. 

• One spare emergency portable 33/22/11 kV switch 

room that can be deployed in the event of a major 

failure of a medium-voltage (MV) switchboard. 

This could also cover a failure of an entire outdoor 

33 kV switchyard under an event such as a major 

fire, landslide, or earthquake. 

• A mobile substation (15 MVA 110 kV/33-22-11 kV) 

which can be used at N sites where site made 

ready works have been undertaken (provided it is 

not in use for project works). 

• Twenty strategic spare transformers which provide 

coverage for 98 percent of our entire present and 

future three phase power transformer assets with 

the aim to restore full security of supply within 4 

weeks of a major transformer failure. On-site 

spares are provided at most sites where single-

phase transformers are installed. In addition, spare 

power transformer components such as high-

voltage (HV) bushings, Buchholz relays, pressure-

release devices, etc. are available to respond to 

any partial transformer failures. 

• A minimum of two circuit breakers per type are 

kept as spares, including appropriate quantities of 

components, e.g. trip coils, contacts, gauges, SF6, 

gas etc., that can be used for emergency response. 

• Spare cables, cable joints and cable terminations 

are held in Transpower’s stock, or, for newer 

standardised installations, these are held by the 

manufacturer. Some spare components have 

limited shelf-life and are replaced every 5-10 

years. Throughout RCP3, we are purchasing 

additional spare cables, joints, and terminations.  

• Spare conductors, insulators, and hardware are 

available to respond to outdoor structure and 

buswork failures. Typically, 36 insulators for each 

voltage rating are held as spares. 

• Instrument transformer spares are available in all 

voltage ratings to respond to failures. Typically, six 

spares for each rating type are maintained as 

spares. 

• Minor LVAC equipment is typically readily 

available from commercial suppliers. 

Our transmission line spares include the following. 

• 163 km of spare conductors, insulators, and 

hardware that are specific to each service area.  

• 42 emergency response structures and poles 

strategically located throughout the country 

including HVDC.  

Following the Rangitata river flooding in November 
2019, which washed away a number of towers, we 
undertook a lessons-learnt exercise to review our 
response. From this, we have completed an end-to-end 
review of the emergency lines spares and processes, our 
inspection specifications, and our Transmission Line 
Emergency Management Plan. This has resulted in an 
updated strategic spares policy and refurbishment of 
our emergency restoration structures. Following this 
event, we have also commenced a review of our key 
towers in waterways to ensure we have the appropriate 
levels of resilience to these types of major event. 

Our HVDC spares include the following. 

• HVDC emergency spares, including converter 

transformer bushings, wall bushings, filter 

coupling caps, DC current transformers and circuit 

breaker spares for converters and filters. 

• HVDC subsea spare cable joints and cable 

terminations. Some spare components have 

limited shelf-life and are replaced at regular 

intervals. 

• Eight HVDC temporary pole structures. 

• Specialist tools and equipment to complete 

emergency work. 
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Our reactor assets spares include: 

• Spare oil-filled shunt reactor. 

• Spare capacitor cans. 

• One 110 kV 50 MVAr capacitor bank. 

• Components for capacitor banks, power 

electronics, and synchronous condensers 

(including consumables). 

 

Secondary assets include: 

• Some 2,000 spare protection relays for a 

population of over 12,000 and over 600 variants. 

• Maintain 5% holdings of modern battery charger 

spares for both rectifier modules and fully 

assembled chargers, taking into account future 

replacement/upgrade work.  

 

Digital SMS spares include: 

• Salvaged and reconditioned legacy remote 

terminal units (RTUs).  

• Salvaged and reconditioned legacy RTU I/O 

modules. 
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Grid asset class plans  

Our grid asset class plans describe the approach, plans, 
risks, and capex and opex forecasts for our grid assets. 

We have categorised our expenditure into seven portfolios within 
which we categorise 21 asset class plans. The portfolios are as 
follows.  

Grid Maintenance: Grid maintenance covers all maintenance work 
on our HVDC and HVAC transmission line assets, substation assets, 
and communication-site and services assets (excluding 
communications bearer and network assets). Such work is 
undertaken to address in-service deterioration of our assets, 
respond to transmission faults, proactively improve the assets, and 
implement projects to replace asset components. We have one 
asset class plan for maintenance. 

AC Substations: A substation contains a set of equipment, 
including power transformers, that enable energy transfer 
between voltage levels. A substation solely for the purpose of 
transmission rather than supply is called a switching station. Our 
substations have power system equipment that operates at 220, 
110, 66, 50, 33, and 11 kV. AC substations encompass all the 
electrical equipment within a substation boundary. We have 10 
asset class plans associated with AC stations.  

Transmission Lines: Our transmission line assets transport 
electricity from generation sources around the country to where it 
is consumed within our homes and places of business. They consist 
of transmission towers, poles, foundations, conductors, 
earthwires, insulators and other hardware. We have six asset class 
plans associated with our transmission line assets.  

Buildings and Grounds: Our buildings and grounds assets provide 
the accommodation, services, and physical security for critical grid 
equipment and systems. They cover the buildings, site 
infrastructure, building services and security fences. We have one 
asset class plan that covers all our buildings, building services, and 
grounds assets.  

 

HVDC Assets: Our HVDC assets include the interisland HVDC link. 
The HVDC consists of HVDC converter stations, cable stations, 
undersea Cook Strait cables, electrode stations, sea and land 
electrodes, communication systems connecting the system to 
control centres, harmonic filters, and supporting reactive power 
assets. The HVDC assets are covered in one asset class plan.  

Reactive Assets: Our reactive assets include our dynamic and static 
reactive assets on the grid. Our reactive assets incorporate 
capacitor banks, reactors, synchronous condensers, static VAR 
compensators (SVCs), STATCOMs, and associated control, 
protection systems, and auxiliary systems. Reactive assets are 
covered in one asset class plan.  

Secondary Assets: Our secondary assets support the overall 
operation of the grid and provide essential services for the 
monitoring and control of equipment. They cover the protection, 
station DC systems, revenue metering and substation management 
systems. Our secondary assets are covered within two asset class 
plans. Our asset class plans document the basis for the forecast 
expenditure in more detail. The operation and maintenance costs 
that span our grid asset portfolios are described below. 
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Grid maintenance 

Grid maintenance covers all maintenance work on our 
HVDC and HVAC transmission line assets, substation 
assets, and our communication-site and services assets 
(but excluding communications bearer and network 
assets). It is undertaken to monitor and address in-
service deterioration of our assets, respond to 
transmission faults, proactively improve the assets, 
and implement projects to replace asset components. 
We categorise grid routine maintenance work into four 
main work types. These are preventive, predictive, 
corrective, and proactive maintenance work. 

Our approach to long-term grid maintenance is to optimise our 
time-based maintenance through risk-based analysis. This 
approach establishes maintenance tasks for each specific asset 
where the intervention and the timing are determined based on 
factors such as current asset condition, historical reliability, and 
criticality of the asset.  

Our forecast grid maintenance, along with the trend, is shown in 
Figure 26. The forecast for RCP4 is $746.5 million, $706.4 million 
for RCP5, and $706.4 million for RCP6. With an increasing need 
that comes with maintaining an ageing asset base, optimising opex 
capex trade-offs, and a greater visibility of asset condition, we are 
forecasting an increase in RCP4 compared with RCP3. 

Figure 26: Grid maintenance forecast expenditure 

 

 

ICT Infrastructure is integral to our grid maintenance activities and 
a key area for our continued investment in innovation, efficiencies 
and optimisations. This includes our core systems such as our asset 
information system (Maximo), our Asset Management Planning 
system our inventory management and our Health and Safety 
Management system. Our field workforce mobility app (Mātai) has 
improved the speed and accuracy of collecting grid maintenance 
information as an input into our WORP tool and our broader asset 
planning functions. Ongoing investments in Mātai and our cloud-
based photo storage system (Recollect) are continuing to improve 
feedback from the field about observed risks, issues, hazards, and 
non-conformances.  

These capabilities drive the quality of maintenance improvements 
and increase first-time fixes, providing engineers with quick access 
to defect information and photos to advise on the best course of 
remediation. We are implementing the use of drones and machine 
learning to support the analysis and life extension of our 
conductors, through our ICON programme. We are initiating our 
site digitisation roll-out as a key enabler to improve our 
maintenance effectiveness and efficiency. This will reduce site 
visits and enable quicker access to accurate information. 

Our data and analytics programme is starting to provide improved 
awareness and readiness for planned and unplanned asset 
maintenance activities, such as outages. The programme also 
improves the accuracy of our work order management data, which 
will better quantify the impacts of minor failures. 
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Asset class snapshot 
 

Maintenance opex 
 

RCP4 (forecast in 2025 constant $s) 

$746.5m 

Maintenance opex by type  

 
 RCP4 

Preventive  $254.9m 

Predictive $460.5m 

Proactive $5.8m 

Corrective $25.2m 
 

 

Asset class strategy 
Our maintenance work programmes are determined from our 
asset class strategies, maintenance service specifications, and 
standard maintenance procedures (SMPs).  

Each grid asset class strategy sets out the high-level maintenance 
required for the asset class to ensure the asset performance aligns 
to the asset class objectives. Our maintenance service 
specifications then establish the work that needs to be carried out 
on each asset type, clarify the details of what is involved, and 
assign a priority to the work. SMPs define, at task level, the current 
appropriate practice for maintenance on all asset types. The SMPs 
provide for consistent practices over a diverse asset base, by a field 

workforce that is geographically spread and managed by different 
service providers. Service provider personnel must use the SMP 
documents while on the job. Typically, these are attached to the 
maintenance work orders and accessed via the Mātai app in the 
field. The maintenance expenditure forecasts presented in this 
plan are the total sum of the work required from these strategies, 
service specifications, and maintenance procedures. 

Maintenance categories 
We categorise grid maintenance into four main work types, as 
summarised in Table 9.15 The work types are distinguished by how 
the work is initiated. This enables relatively granular tracking of 
maintenance interventions and their costs and drivers.

Table 9: Maintenance work types 

  

 

15 Routine maintenance expenditure also includes routine service charges such as site 

leases.  

Work type Description 

Preventive 
Routine servicing or inspections to prevent failure or understand asset condition. This is our most regular asset 
intervention, so is a key source of effective feedback to the overall asset management system  

Predictive 

Maintenance performed based on known equipment condition before its condition deteriorates into an 
unsatisfactory state (e.g. outside service specification). Unlike corrective maintenance, this work occurs prior to 
failure. Activities include condition-based repairs, vegetation control, and additional targeted condition 
monitoring 

Proactive 
Improvement work initiated from formal analysis and investigation by the engineering or reliability teams to 
reduce risk or provide an efficiency gain. Activities are driven by either tactical or strategic reliability analysis, and 
include special inspection, reliability-driven corrective work, and one-off condition-monitoring tasks 

Corrective 
Fault response or maintenance work undertaken to restore an asset to service, make it safe or secure, or prevent 
an imminent unforeseen event that causes damage, degradation, or an operational failure. Corrective 
maintenance work is usually identified directly because of a fault or during preventive maintenance inspections  
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Forecasting approach 
We use base-step-trend and bottom-up forecasting approaches for 
the maintenance forecast. The application of the approach is 
dependent on the availability of information and the degree of 
uncertainty in the forecast volume of work required. Table 
10.summarises the forecast approach we use for each 
maintenance category. 

Table 10: Maintenance forecasting approach 

Maintenance type Forecasting approach 

Preventive maintenance Bottom-up 

Predictive maintenance Base-step-trend and bottom-up 

Corrective maintenance Base-step-trend 

Proactive maintenance Base-step-trend 

 

Base-step-trend 
The base-step-trend provides a controllable approach to ensuring 
that the incremental rolling incentive mechanism works as 
intended and is used by many utilities and economic regulators to 
forecast recurring expenditure.  

The base-step-trend approach involves the following main 
components.  

Base expenditure. A key requirement of the base-step-trend 
forecasting framework is that the base amount included in the 
forecast must be representative of the future expenditure 
requirement and be cost efficient. That is, the base expenditure is 
a ‘revealed cost’ that represents the ongoing, efficient 
maintenance expenditure requirement over the forecast period.  

Step changes. Increases or decreases in costs, relative to the base 
expenditure, required to meet the needs of the network or to 
allow for external requirements. These can be one-off or ongoing 
changes and involve a change in the scope of work delivered.  

Trends. Reflect the expected changes in cost.  

Base-step-trend is utilised to forecast expenditure categories that 
have a reasonable degree of consistency from year to year and are 
built up from large volumes of smaller items. This applies to 
predictive, corrective, and proactive maintenance categories. 

Bottom-up 
We use a bottom-up approach to forecast preventive maintenance 
expenditure. The bottom-up approach is used as our AMS contains 
the forecast annual work volumes for each job type, specified 
according to our standard maintenance procedures. To obtain the 
expenditure forecast, we multiply the work volumes by the 
relevant unit rates. The unit rates are based on those currently 
agreed with our service providers.  

We also use a bottom-up approach to forecast our maintenance 
project work over the near term: between 1 and 5 years depending 
on the portfolio. Longer-term maintenance project spend 
forecasting utilises a base-step-trend approach and is informed by 
our asset health models. 

Provisions 
During RCP2 we began provisioned funding for earth potential rise, 
under-clearance and asbestos mitigation. These obligations are 
necessary but uncertain, and this value has and will continue to 
change as the work is progressed. This work has continued into 
RCP3 and 4, with further provisions taken where new risks have 
been identified.  It is considered predictive maintenance but is 
excluded from the future forecast expenditure as it has already 
been accounted for in prior years.  Under-clearance does enter the 
forecast from 2028 onwards, as the provision was for high-risk 
sites, which are expected to be completed by then.  The remaining 
under-clearance will be lower risk and un-provisioned.  

Maintenance plans 
The maintenance plan for each maintenance work type is 
described below.  

Preventive maintenance  
Preventive maintenance predominantly consists of delivering our 
risk and/or time-based maintenance schedules. This work enables 
us to understand the condition of our assets, identify defects, 
undertake small servicing jobs to maintain assets and to meet 
statutory and compliance requirements. Preventive maintenance is 
our most regular asset intervention and is a key source of asset 
information feedback to our AMS. 

Maintenance drivers 
The main drivers of preventive maintenance activities are: 

• Asset-specific characteristics including age, asset type and 

manufacture. 

• network risk and criticality 

• compliance with safety and other regulations. 

These are used in the development of the preventive maintenance 
approach within the asset class strategies, the maintenance tasks 
set out in the asset service specifications, and SMPs.  

Work activities 
The main preventive maintenance activities are as follows.  

Inspections: Non-intrusive checks, patrols and functional testing to 
confirm safety and integrity of assets, check continued fitness 
for service, and identify follow-up work. 

CA and condition monitoring: Periodic measurement activities 
performed to monitor asset condition and to provide 
systematic data for analysis.  

Servicing: Routine tasks performed on the asset to ensure that its 
condition remains at an acceptable level. 
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Several preventive maintenance optimisation exercises have been 
implemented over the last ten years which look to ensure we do 
the most appropriate level of PM maintenance across our AC 
substation and transmission lines assets. During the same period, 
we have identified new requirements or gaps in our preventive 
maintenance schedule that has led to an increase work in some 
portfolios.  

We also regularly review our asset reliability via our reliability 
informed maintenance (RIM) activity.  This can identify gaps and 
needs in our preventive maintenance schedules as well as provide 
insight into potential optimisation. Our RIM may increase 
maintenance activity across both preventive and predictive 
categories but is expected to reduce whole-of-life cost, with a 
focus on improving asset reliability. 

Unit costs 
Our base preventive maintenance forecast uses the unit costs 
currently agreed with our service providers. These are set out in 
our price books, a component of our maintenance service provider 
agreements. These are usually repriced on an annual basis and 
compared across all service providers to ensure they are in line 
with the market. 

Preventive maintenance expenditure forecast 
Our preventive maintenance forecast has been derived from the 
forecast work volumes within our asset management system 
multiplied by the unit costs for the works activity type. In addition, 
the preventive maintenance forecast includes non-field work 
components such as service provider fixed overhead fees. Figure 
27 shows the forecast preventive maintenance expenditure.  

Figure 27: Preventive maintenance forecast expenditure

 

Predictive maintenance 
Predictive maintenance addresses defects identified through the 
preventive maintenance and asset feedback processes, i.e. in 
response to condition-based inspection and monitoring 
programmes. Predictive work is carried out prior to failure or 
before asset condition deteriorates to an unsatisfactory state. 

Maintenance drivers 
The main drivers of predictive maintenance activities are asset 
condition, asset criticality and compliance with safety regulations. 

These are used in the development of the predictive maintenance 
approach within the asset class strategies and the maintenance 
tasks set out in the asset service specifications, and SMPs.  

Work activities 
The main predictive maintenance activities are:  

Rectifying defects: Repairing assets or replacing minor components 
to correct defects, address wear and tear or repair damage, or to 
return the asset to a condition that complies with a defined 
standard.  

Targeted condition monitoring: Using specialised test equipment 
to validate condition or predict the likelihood of failure.  

Vegetation control: Cutting and/or trimming vegetation to 
maintain electrical clearance standards. 

We typically address around 15,000 defects per year. While in any 
given year more defects than this might be identified, maintenance 
intervention timing is optimised.  

Our Mātai application streamlines data collection in the field 
ensuring accurate prioritisation via the WORP tool.  

Predictive maintenance also includes some replacement and 
refurbishment of assets that are deemed to be opex. These are 
managed as maintenance projects or predictive maintenance large 
work orders. 

Predictive maintenance can be impacted by some capex lead 
initiatives that reduces total capex and whole of life cost but 
increases opex. An example of this is the tower-to-poles initiative 
which reduces whole of life costs but may increase maintenance 
work. 

Predictive maintenance expenditure forecast 

Figure 28:Predictive maintenance forecast expenditure 

 

Our predictive maintenance expenditure trend can be seen in 
Figure 28.  . There is an increase in RCP4, compared with RCP3, 
which is driven by a step change increase in key maintenance 
programmes as our assets age and we adapt our strategies to 
support sustainability and climate change objective. 

Proactive maintenance 
Proactive maintenance incorporates improvement work initiated 
as a result of formal asset performance analysis and investigation. 
It is used to prevent the failure of equipment in the future by 
determining potential root causes of failure. 

Maintenance drivers 
The key driver for proactive maintenance is reliability or cost 
improvements. 

Work activities 
The main proactive maintenance work activities are as follows. 

Special inspection: Special reliability engineering inspections to 
further determine fault causes or validate findings. 

Reliability driven corrective work: Improvement modifications, 
design changes, or adjustments undertaken as scheduled activities 
that are planned and scheduled in advance to address reliability 
concerns. 

Condition monitoring: One-off condition monitoring using 
specialised test equipment to further determine fault causes or to 
validate findings for root causes analysis or reliability engineering 
purposes. 
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Proactive maintenance expenditure forecast 
Figure 29 shows our proactive maintenance forecast from the last 

year of RCP3 to RCP6. Proactive maintenance expenditure is 

expected to continue at a similar level in the future.  

Figure 29: Proactive maintenance forecast expenditure 

 

 

Corrective maintenance 
Corrective maintenance involves fault response activities or 
maintenance work following a fault. The work is undertaken to 
return equipment from an unsatisfactory or failed condition back 
to a serviceable condition. Its purpose is to restore an asset to 
service, make it safe or secure, or prevent an imminent event that 
will likely cause damage, degradation, or an operational failure.  

Maintenance drivers 
The key driver of corrective maintenance is safety and reliability. 

Work activities 
The main corrective maintenance activities are as follows 

Fault restoration: Immediate response to repair a fault that has 
safety, environmental, or operational implications. 

Repairs: Work necessary to repair damage or to prevent the failure 
or rapid degradation of equipment that is in an unsatisfactory 
condition. 

Inspections: Information gathering that is not directly related to 
the fault restoration activity itself. 

 

Figure 30: Corrective maintenance forecast expenditure 

 

Corrective maintenance forecast expenditure 
Figure 30 shows our corrective maintenance for the last year of 
RCP3 to RCP 6 forecast. While our aim is to reduce our corrective 
maintenance expenditure to align with industry best practice by 
improving our prioritisation and optimisation of our maintenance 
work, we have also revised our forecast based on extrapolation of 
expenditure over the last 5 years. This has resulted in an increase 
in the expenditure forecast for corrective maintenance. 
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Substations 

Our AC substations comprise all the primary assets 
within the substation boundary. They enable safe 
operation of the grid, transform transmission voltages, 
and are the points of connection to transmission lines, 
generating stations, lines companies and direct 
connect users.  

Our AC Substations portfolio includes the structures on which 
primary equipment is installed, the HV electrical conductors and 
cables connecting the primary equipment within the substation, 
and the LVAC supply system for the substation itself. It covers 10 
asset classes. 

• Power transformers 

• Indoor switchgear 

• Outdoor circuit breakers 

• Outdoor instrument transformers 

• Power cables, including between substations 

• Outdoor disconnectors and earth switches 

• LVAC distribution systems 

• Structures and buswork 

• Other substation equipment 

Our AC substation portfolio assets do not include our Secondary 
Assets, Communications, and Building and Grounds. It is also a 
typical in terms of the boundary between the grid and our 
customers’ assets compared with international peers. For example, 
we own many transformers and switchgear for supply at the lower 
voltages of 11 kV or 33 kV to a customer. This means there is a 
relatively large number of these assets on the grid that, in other 
countries, would typically be owned by electricity distributors. This 
proportion is decreasing over time through mutually beneficial 
opportunistic divestment, transferring some of these lower-voltage 
assets to local electricity distributors.  

Our AC substation assets are generally older than those of our 
international peers. We do not believe having older assets is an 
issue as our replacement strategies primarily focus on condition 
and risk-based replacements instead of age. This requires reliable 
asset data and a more extensive focus on modelling, which we are 
continuing to develop to ensure we set robust investment and 
maintenance expenditure plans.  

Where possible we align our condition-driven investments with 
E&D plans to ensure our substations have the capability and 
flexibility to keep pace with advances in consumer technology, and 
that they enable electrification and renewable connections while 
continuing to support a reliable and safe network.  
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Figure 31: AC substations capex by RCP 

 

Our BIM strategic programme of work will enable creation of 
digital representations of the physical characteristics of assets, also 
known as digital twins. BIM is being implemented across all our 
substation sites in the next 15 years, prioritised to support those 
sites in the forward work programme. BIM will enable cost and 
time savings across the project and asset lifecycle.  

Remote switching minimises safety risks and reduces the time to 
undertake switching activities, thus reducing overall outage 
requirements. Our Digital Switch Management (DSM) programme 
(funded by the ICT Transmission Services Portfolio) is a key enabler 
for remote switching across our devices. We will commence trials 
of remote switching in RCP4 to capture the full benefits of DSM.  

The key investment themes within our AC substations are as 
follows: 

• Power transformers: During RCP4 there is a need to 
begin replacing units that have previously undergone life 
extension or those units where life extension is not 
possible. 

• Environmental factors: Our renewed approach to 
management of SF6 gas includes reliance on life 
extension to delay the replacement of some circuit 
breakers until alternative technologies (SF6 free) can be 
developed and tested. An increase in maintenance 
expenditure in life-extension work will enable these 
assets to remain in service beyond their current expected 
lives while limiting SF6 gas loss. Management of SF6 
leakage from HV GIS indoor switchgear is targeted 
through online monitoring, proactive refurbishment work 
and accelerated replacement where necessary.  

• Remaining AC substations: Previously implementing asset 
health models and improvements in our asset data 
resulted in life extensions in many asset classes through 
both more targeted condition-based replacements and 
refinement in strategy to undertake more proactive 
maintenance. In RCP4, many of these deferral benefits 
have been realised and the overall capex trend is 
increasing as assets reach replacement criteria.  

 

The capex by RCP is shown in Figure 31. There is a forecast 
increase in substations work from RCP4 to RCP6, as we see an 
increasing need to undertake condition-based replacements to 
maintain a safe and reliable network. 

Grid Development Other and Substation General 
Within this expenditure, funding is provided to operational teams, 
as yearly contingency allowances, to support fault response 
activities where the activity should be capitalised rather than a 
maintenance expense. Examples of this are replacement of relays, 
pole structures and instrument transformers.  This expenditure sits 
alongside our corrective maintenance programme. Funding is 
based on historical expenditure which can vary year to year.  

Also included is funding to install primary assets for grid skill use to 
train our service providers. These assets are generally used to 
support training modules and the replacements planned in RCP4 
are to ensure the training assets are aligned to the in-service assets 
on our grid. 

Resilience projects make up most of the planned expenditure in 
this category. The resilience funding covers resilience work to 
mitigate flooding in our substations with RCP4 work primarily in 
2027 and 2028. Figure 32 shows the grid development other and 
substation other actual and forecast capex
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Figure 32: Grid development other and substation other actual 
and forecast capex 

Substation risk, resilience, and sustainability  
Our substations face many vulnerabilities and major hazards. To 
address this, our resilience programme includes specific strategic 
programmes to manage substation fires, flooding, seismic events, 
volcanic eruptions and space weather. We are also working on 
several sustainability workstreams such as laminated wooden 
buildings, low-carbon concrete and solar panel installations to 
support our Sustainability Strategy and reduce the carbon 
emissions from our activities.  

Consolidated simplified bow-ties 
We have developed two simplified bow-ties describing major 
hazards and degradation of primary assets in a substation, and a 
significant incident on a transmission cable circuit16. These are as 
shown in Figure 33 and Figure 34. The bow-ties inform us of the 
most likely causes of failure across our AC substation assets, along 
with the most likely resulting consequences of failure. 

 

 

 

 

 

Our risk modelling has identified which preventive and mitigative 
controls17 are to be used to reduce the likelihood of a significant 
initiating risk event occurring on our primary assets within a 
substation and to reduce the consequential impact of that event. 
We have used the bow-tie analysis to inform our: 

• ongoing maintenance activities 

• the type of CA undertake 

• our procurement specifications to ensure assets 

procured suit Aotearoa New Zealand conditions 

• ensure our new assets are designed, installed and 

commissioned to the latest specifications and standards 

• ensure appropriate signage so third parties are alerted to 

the presence of our assets 

• ensure robust asset management systems are in place. 

 

Each of our substation asset class plans advises the predominant 
likely causes of each asset class failure and the key controls that we 
have implemented to reduce the likelihood and resulting impact of 
a failure. 

 

 

 

 

 

 

 

 

 

 

16 Transmission cable circuits are managed within the AC Substations Power Cables 
Asset Class Plan as the key component is the power cable. Our HV cables provide 
transmission services in urban areas where the use of overhead lines is undesirable. 

17 Table 5 within the Risk Management section of this AMP details each critical 
preventive and mitigative control. 
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Figure 33: Major hazards and degradation of primary assets in a substation simplified bow-tie 

 

Figure 34: Significant incident on a transmission cable circuit simplified bow-tie 

Common terms 
Within the AC Substations portfolio there are some common terms 
used. These are: 

• HVAC: High voltage alternating current. 

• HVDC: High voltage direct current. 

• Substation: A general term to cover substations, power 

stations and switching stations. Often the terms station and 

substation are used interchangeably. A building, structure or 

enclosure incorporating equipment used principally for the 

control of the transmission of electricity. 

• Switchyard: An area enclosed by a security fence, containing 

normally live conductors and/or other exposed materials. 

• Switching station: A substation solely for the purpose of 

transmission rather than supply.   

Maintenance – tests, inspections, and condition 
assessments 
We undertake proactive, preventive, predictive and corrective 
maintenance on our substation assets. As part of our maintenance 
activities, we undertake regular inspections and condition 
assessments to ensure our assets are maintained in an appropriate 
condition and operate as required.  

Table 11 shows the frequency of the general condition monitoring 
tests and inspections undertaken on the full substation.  

The specific tests, inspections and condition assessments for each 
asset type are outlined in each substation asset class plan. 
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Risks and uncertainties 
The following are the material risks and uncertainties associated 
with this portfolio: 

1. There is increasing uncertainty related to customer 

investment plans and proposed divestments of connection 

assets. This may impact the timing and scope of programmes 

that include connection assets such as outdoor-to-indoor 

(ODID), where we seek agreements with customers before 

proceeding.  

2. We have seen some recent cost increases across most 

portfolios during periods of increased inflation. Supply chain 

pressure as a result of COVID-19 and international 

electrification has further amplified some of these pressures.  

Asset class plans 

The following sections describe in more detail our asset 
management approach for each of the AC substation asset classes. 
These asset class plans describe the strategy, asset characteristics, 
management approach and expenditure profile for each asset 
class. The expenditure covers the capital requirements, along with 
any specific maintenance projects to be undertaken.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 11: General tests, inspections and CAs undertaken on all substation assets 

Activities  Frequency 

Station Level 1 Inspection: A general visual inspection including housekeeping, collection of protection operation 
data, minor servicing, and security and functional checks. The inspection covers but is not limited to: 

• Buildings and building services, including security, safety, and fire protection equipment 

• Indoor and outdoor equipment, including switchyard grounds 

• Transformer condition checks, including on-load tap changer operation & silica gel replaced when 
saturated 

• Health and site safety equipment, e.g. defibrillator checks and burns kits are clearly marked and in date 

2 monthly 

Station Level 2 Inspection: This covers the same station assets and inspections as Level 1 but is a more 
comprehensive inspection. It requires a more detailed visual inspection of the equipment and includes operational 
checks (which may require the opening of cubicles, panels, etc. with the objective of identifying any significant 
deterioration or damage that has occurred since the previous level 2 inspection), thermographic survey, hazardous 
substance level 1 Inspection, hazardous substance location certification, and hazardous substance stationary 
container test certification. 

1 yearly 

Oil Services Inspection: Visual inspection of oil interception facilities including but not limited to:  

• Oil interceptors and discharge system soakage holes free of visible hydrocarbons and debris 

• Drainage sumps emptied with buffer water retained and free of visible hydrocarbons and debris 

• Oil storage tanks, oil spill trailer and spill kits free of damage, secured and in good operational order 

6 monthly 
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Power transformers 

We have two categories of transformers: power transformers and 
auxiliary transformers. 

• Power transformers are bespoke, have long lead times, 

and are generally the highest-value assets in substations.  

• Auxiliary transformers (sometimes called local service) are 

of much lower value and have shorter lead times. 

Although less critical to the supply of electricity, they are 

critical for station and communication supply.  

Asset class snapshot 
 

 

Population 
 

321   Power transformers 

310   Auxiliary transformers  
 

Capex 

 
RCP4 (forecast) 

$224.4m 

Power transformer asset health  

 

• 73.8% Good 

• 21.1% Fair 

• 2.2% Poor 

• 2.9% Very Poor 

 

Work programme  
 RCP4 

Power 
transformers  

18 

Bushings 43 
 

Asset class strategy
Objective 
Safe and reliable operation, at least whole-of-life cost.  

Measure  
Reduce forced and fault outage rate for power transformer banks 
to fewer than 18 events per year.  

Asset strategy  
Targeted and prioritised investment based on unit-specific 
quantified benefit (monetised risk) analysis to meet our asset 
performance measures. 

Investment need is primarily based on asset health and risk. We 
undertake quantified benefit (monetised risk) analysis to evaluate 
and prioritise solutions based on unit-specific probability and 
consequence of major failures. Rare but severe failure modes are 
included in the evaluation of options. Instead of just full 
replacement it considers investment in specific risk mitigations. 
This includes site-specific solutions, such as adding a firewall, 
refurbishment, corrosion repaints, tap changer overhauls, 
corrosive sulphur oil replacement, bushing replacements, and, if 
required, the full replacement of the transformer.  

Alternative options are compared using net whole-of-life costs, 
including annualised risk costs. Our quantified benefits approach 
shows that maintenance or refurbishment options can often 
extend the remaining life of the assets. There is generally no 
economic benefit from replacing transformers unless the winding 

is showing end-of-life signs or the existing unit is undersized, and 
the impact of a failure is significant. Compared with past age and 
condition-based replacement approaches, this strategy often 
extends transformer life and defers replacement. However, 
transformer end-of-life failure is hard to predict, and we remain 
mindful of taking a balanced approach that considers the overall 
asset condition. 
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Figure 35: Power transformer age profile 

 

Figure 36: Ancillary transformer age profile 

 

Auxiliary transformers are often replaced as part of other major 
works on site, e.g., transformer replacement or a 33 kV ODID 
conversion project or where it is found an unacceptable condition 
level has been reached .Figure 35 shows the population and age 
profile of our power transformers by type. Our older transformers 
are predominantly single-phase transformers, while all 
transformers that have been replaced or installed in the last 40 
years are three-phase units. Figure 36 shows the age distribution 
of our local service, earthing, and regulating transformers. The 
majority of these are relatively young. 

Lifecycle – deliver, operate, maintain, decommission, 
and disposal 
Delivery times for new power transformers include allowance for 
investigation, detailed design, procurement, outage planning and 
coordination with other works at the site. It typically takes 2-3 
years to complete this work.   

We plan and manage outages in a way that creates a safe 
environment for employees while minimising disruption for 
customers. We undertake regular CAs and planned maintenance in 
accordance with our standard maintenance procedures and 
routine substation inspections. Our programme of routine 
condition monitoring-inspections is in Table 12.  

Maintenance activities include routine on-load tap changer 
maintenance; replacing Buchholz relays which have mercury 
contacts to remove risk of tripping during earthquakes; corrosion 
control and repainting as condition dictates; corrosive sulphur oil  

 

 

 

 

 

replacement; replacement of faulty or defective instrumentation; 
and bund repairs.    

We scrap decommissioned end-of-life power transformers. The oil 
is sold to a licensed oil dealer for regeneration and re-use. 

Table 12: Transformer condition monitoring and inspections 

Activities  Frequency 

Dissolved gas analysis sampling, oil 
screen tests 

Annually 

Diagnostic inspection, service, and 
testing 

5- yearly 

Major service of on-load tap changer 
(frequency based on type) 

2, 4, 8 or 10-yearly 

Furan oil test, oil anti-oxidation inhibitor 
level test (transformers from 1975) 

4-yearly 

Winding temperature monitor calibration 
check 

10- yearly 

 

Metals such as steel and copper are sold to scrap dealers. A few 
decommissioned transformers are retained as spares for specific 
sites where justified. Where transformers have been replaced 
before end of life (for added capacity at that location) these 

https://app.powerbi.com/groups/c4e45679-e2a4-461f-b400-347b0190bb64/reports/9ac0a3f6-f72e-4483-b205-522ddd9485da/ReportSection2eeeeb22a6155e9c050a?noSignUpCheck=1#%23_%23aQUAAB%2bLCAAAAAAABACNVNtu4jAQ%2fZXK0vapFOcGDVK1KqW7gIAtBMLlzZcBXJyLYmcrqPj3dUJatd1ut3myz5wz4xx75gn1OGohaNo%2bIbbDHcxcZhPasD2X%2bYw6lLpg%2b%2bgC3ZJU5xkU9DiX8gKNSARGeqMU6LMhickGIoj12b0kseF3QLFMpFok8bOik4wS3YuZzDl09ylkUsS7aXJPBWqtiVRwgcz6TpZ5UOsJVcup4aKWY6KmRoFXpSeQJpkOgBVFbDAftW3SsDwPfIY9TIpjCJVKsq8U98kjZGfTjMRqnWQRZMpQQqFyU%2f35lAH5DfyHkLqIVthpG4DWIt5U6LGitpNkF5Fs96IHaU70N94mCgIp2Ku0pf4d9h9by%2bvyCcPEWTdq66YNNde9cmrUxl7Ns23Oue9eebz496nQ8rNcdxEFPsukoWy1TlWrXidpepkWJlFxyZKonpUWl8Tvp3WPX3%2bl%2fPkmS%2fLUkJkLrtdo%2bjWwiVtzG9a6Rl2Ma47bpNjyMaUN9%2fzx2j5nSbwWm2vY9x9oNzzwn%2bE%2bXPRV7yERpDvBrDtsDPb%2bYjzr9wfh6D4MJ73BLGzPrLEeh6P%2bOLA6g7AdBDOrPZM7zaJwRxZ9uXTG%2bXLubWlXHshimHNb5qufvsP2Xr5ajMXgti%2fpvC9Xdyu5XEwsozv0HtJmLw4PyzmX03mIWSQfmLX6tVpssYlhFodyvcDfHG5cnAP93MPSCVX%2fihGV36r%2bxRueQMxfv8sndENVInMNXRCbrb6LCZXAX9rrOToXXG%2f%2fFTxJUQtf4neKCuuA6ag2mA6C0wFMc2L8ceh9kZmC7DaJdZZIA8%2bJ0KXkPS0U8DgBJQ7m%2feLiJUcQaBKl5VR4wz0ei7mQlRPj1EEDovSpuGmuMgOyGlf44swyMwG9jgeMFA1iXXpvUE10bsz8AByCUuUMQqho%2fy1J4TSccLV7tqnavlh5%2fAMukvnTaQUAAA%3d%3d
https://app.powerbi.com/groups/c4e45679-e2a4-461f-b400-347b0190bb64/reports/9ac0a3f6-f72e-4483-b205-522ddd9485da/ReportSection2eeeeb22a6155e9c050a?noSignUpCheck=1#%23_%23aQUAAB%2bLCAAAAAAABACNVNtu4jAQ%2fZXK0vapFOcGDVK1KqW7gIAtBMLlzZcBXJyLYmcrqPj3dUJatd1ut3myz5wz4xx75gn1OGohaNo%2bIbbDHcxcZhPasD2X%2bYw6lLpg%2b%2bgC3ZJU5xkU9DiX8gKNSARGeqMU6LMhickGIoj12b0kseF3QLFMpFok8bOik4wS3YuZzDl09ylkUsS7aXJPBWqtiVRwgcz6TpZ5UOsJVcup4aKWY6KmRoFXpSeQJpkOgBVFbDAftW3SsDwPfIY9TIpjCJVKsq8U98kjZGfTjMRqnWQRZMpQQqFyU%2f35lAH5DfyHkLqIVthpG4DWIt5U6LGitpNkF5Fs96IHaU70N94mCgIp2Ku0pf4d9h9by%2bvyCcPEWTdq66YNNde9cmrUxl7Ns23Oue9eebz496nQ8rNcdxEFPsukoWy1TlWrXidpepkWJlFxyZKonpUWl8Tvp3WPX3%2bl%2fPkmS%2fLUkJkLrtdo%2bjWwiVtzG9a6Rl2Ma47bpNjyMaUN9%2fzx2j5nSbwWm2vY9x9oNzzwn%2bE%2bXPRV7yERpDvBrDtsDPb%2bYjzr9wfh6D4MJ73BLGzPrLEeh6P%2bOLA6g7AdBDOrPZM7zaJwRxZ9uXTG%2bXLubWlXHshimHNb5qufvsP2Xr5ajMXgti%2fpvC9Xdyu5XEwsozv0HtJmLw4PyzmX03mIWSQfmLX6tVpssYlhFodyvcDfHG5cnAP93MPSCVX%2fihGV36r%2bxRueQMxfv8sndENVInMNXRCbrb6LCZXAX9rrOToXXG%2f%2fFTxJUQtf4neKCuuA6ag2mA6C0wFMc2L8ceh9kZmC7DaJdZZIA8%2bJ0KXkPS0U8DgBJQ7m%2feLiJUcQaBKl5VR4wz0ei7mQlRPj1EEDovSpuGmuMgOyGlf44swyMwG9jgeMFA1iXXpvUE10bsz8AByCUuUMQqho%2fy1J4TSccLV7tqnavlh5%2fAMukvnTaQUAAA%3d%3d
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transformers are stored and reused as replacements at other 
substations, kept as strategic spares, or on-sold to third parties. 

Accelerated electrification may result in more replacements before 
end of life, and we will continue to identify opportunities to re-use 
as part of system planning when working with customers on their 
capacity needs. 

Asset risk – health and performance 
Figure 37 and Figure 38  show the asset health forecasts. The 
auxiliary transformers have recently been added to the asset 
health model, although the outputs are yet to be fully 
implemented into our planning. However, we do not foresee a 
material change in replacement volumes compared with our 
current approach.  

Figure 40 shows the trend of unplanned outages and the 10-year 
rolling average for winding faults per 100 population. Asset 
performance is influenced both by our transformer replacement 
programme, targeting old and poor condition single-phase units 
(from 2008), and our life-extension programme, targeting major 
component refurbishment or replacement (from 2017). 

Figure 38 shows a decline in asset health over RCP4. Our asset 
management approach is to continually review and reprioritise our 
work plan to minimise the risk.  As the opportunities for life 
extension works reduce during RCP4 and RCP5, we expect an 
increasing requirement to begin replacing units that have 
previously undergone life extension or those units where life 
extension is not possible. 

Figure 37: Local service transformer current asset health 

 

 

 

 

 

 

 

Figure 38: Power transformer asset health 

The predominant causes for power transformer failure are 
insulation failure, mechanical failure, over-rating, and material 
degradation. The three key preventive controls critical to reducing 
the likelihood of a service failure event are good procurement 
processes, operation, and maintenance. Good procurement 
processes ensure good design and quality in manufacturing which 
includes having representatives on site to witness factory 
acceptance tests of all new transformers. 

Figure 39: Transformer risk profile  

We undertook a review of our asset health model calibration in 
2021. The risk profile for the portfolio is Figure 39. The risk-based 
planning approach ensures our investment is targeted to those 
transformers that are the most critical to maintain reliable supply 
to our customers. Beyond RCP4 (2030) modelling uncertainty 
begins to increase. 

 

 

 

 

 

 

 

 

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSectiond3ff9794ebfb7a9a0b22?noSignUpCheck=1#%23_%23
https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSectionf945450eac370dd6ab07?noSignUpCheck=1#%23_%238gcAAB%2bLCAAAAAAABACdVWlz4jgQ%2fSuUdjefIMgHZ1VqKxw7QJEMYDCEYYqS5TY4yMfKclKE4r%2bPfMBAZnc2s58sdb%2fXardeqw%2bob6MmUvWqrtYVTYFKTbcbmlW39WpNq4JNGqqlE1REbRKKmEMC92PGiuiReCCp9%2b1Rob0lXEQFww9eHUZ2sLaBgmcBX6tY1dcviuR3IKLcDYUb%2bKcIneAxEH2fstiG3j4Ezlx%2fNw1GlouaDmERFJFcdxl44AvUPKB8OZVY1NSkl2wgseepTCAMuDCAJoc4Db2iVzAQqtWwbVeJhWtJGm4UMrLPGeeMC1OZG4NCJ%2fBjIWGmG8Uyg1OmBnkB%2by%2bXCeBnW7Y1QAjX3%2bTWYw5tBcHOI3x35gOTWf1ob5EIDObSNOyXA8rWhiAiye6w4iu%2fUFghJzt5hZqFL5mtUDicFgng94huwSMJYIW2QoTNcjkMXoFb7i0NvHLIAzumopzBfrNI5NIVKl6GEIRvQCQRLiJnDotBFvn%2bYWSs2737ydRYdz4%2fzuQn9xavOTRgsefnJMPoTtfTp1F3hb6jjleHZz%2bY3GvCUa58gRQGEQHPovX9d3m%2fEBbDdWkyxyj5f3mvxI%2bcgHvAL4%2f%2fehWDw9%2bxy8GQF8kguyupoCRmKsMT9JgtTtxTzX5yL79au%2f%2bu3CmH5HM8CzWXc5XIdlOdBuCGVdVsTCuqjo5fc1Gehfa%2f%2bjd9J2qOWsEaqZYwBaekq5Vaqa5W1RLYFV3VLFVTqCaxU1ewX4ndlXt7xpmkJOKNpHpJGN5eKpinvZ0C%2f8zWffvuI%2bncbHgQhxLsaKBSBZOSSnUJVoheqoNOSgpUSU3XNadO4Ob1Tr2h8vFwN3ewHzxbPfPN%2fmTuzcUg6j8HLulNMO09VIf7xmI8GwyG5uPINCf94cxszZSxGJuPg7GhdIZmyzBmSmvGdoJ65o4sBuxJG8dP88rW6rE3sniIbZXFy08Nje4r8XIxdoftAbPmA7bsLtnTYqJI3lv%2fOaz1ffPtaW6z6dzE1GPPVFl%2bXi62WPow9U3mLPAfmi2rOAfr5zVMKxGVP1KIvN5R%2bYM3PgHfvnwMD%2bjeiqSUBfTA3WxF10%2b0bp%2ff9ZN37tpi%2b2%2fOjIqa%2bBa%2fY%2bS2DsinvAWyvSFLQE4FjP%2fZ9f6QWQS8HfiCB0ya58QVKeU9zHThdQKR%2byb1jBNleyCfZy9Mx9EV9nhMBhJPR1XWYUMSiexw2XxpBKQ0VFwsKLiO0aXfoCRpGCXJ%2fMIq50Asi1n50fgAUZQOP4SSmbMlIWRTEee7U5ny7bmUx2%2bydzwI8gcAAA%3d%3d
https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSection332b23421c4b30b27212?noSignUpCheck=1#%23_%23qQ0AAB%2bLCAAAAAAABADtV1tT4kgU%2fiup7O48yZgLV6umtgCZAQoVCQRULKvpnEC0STOdjqxS%2fPc96SQIOuOOD%2fu0%2b5TT59YnX5%2bvc7LRO55%2bonsmtf2ybdl2zSt6tDoD0%2fBoxSpVazb4fk0%2f0ptkJWMBiXsYM3akn5MlYGi92deaCyJkpDkhX%2fuMPMCdBxSWMxB3lmEV7x5NjD%2bFiIpgJQMe5hlO%2bTmXnZCy2IP20woEC8KHIe%2fPAv3EJyyCIx3lFoMlhFI%2f2eiZOERf%2fcRGK5lDos9KGcCKC%2bkATTaxbWtm2UXLpMWZbcysimVaSRlBtGLkKYtwgnDOQDvlYSxfykc3N4hirCCv1CGP4H0NmAQRJRum5lSR%2byTF5Br9ZjPVf4%2foApZkqp9M9YWUq5Pj4xVfg5gFnylfHq8E92Iqj1Ov32YkCuhUP5rqkog5SAzbJPKMgcpQP%2bs7d812fTB07k4vzkf4yIwYQjmLl2Hq5zit4d3wqt%2ba6ls0%2baqkBDI0m6jgCDSRXCjvTqjiHwmLIULNDSaQktBFgrPW50EolUOjPkyfzbZ6Nuv9erMzvBikKx4%2bgsBttKEgYeRzsQShLAg35WGIR8JFpDQtbJWF5qwDie%2b9p1oHAl5WY1xpbSK8NcnUX3kceiQ5We2bCBhDtLVm%2f7WpE2IVPqFvYkIeFvI4ZdsleXFKq%2bmEHuciq3AORGTaKGYpbLjqcUqY5oB4DCi8eemeW28q4SKWKlczEDQOpNYQgO0lDmyYWIpYwb2XB9%2bRxyvl2Ocsw6mfdI%2fWTE59X%2fF6%2b77gMuHAIwLE8cXCuVIPgNC8%2fkHLPVPCUGVwsAKasFvpxoQxjYSeNuDc1xpxtMAU2YYXvdZB9d04VGzTGvyv1HDabUz1W5QEfI%2fxFFOKOcBSWk4zam9vkWUpYXekSXiEPaunCgdkUnvGwW1GwgbnD0siHnbMVInf6hskAofh6SSEvdnoqexIIhPeb6ZiGmpazo6k87WbVKdpm1xIHF5IrH2IxXspdnzez5waUnJr77P7IGbHdO2Q6i9e24PND%2bivmQe2vZtAy6%2bCPfPuUniBJjX8gCEvDrcHOX7aBJrqgtx1mwp5bI7ZO%2bfyUez%2bGbm8huSx3X0Csg9FkVCzVK3YpWqpQipeuVwzDX17mzXl%2f4327zTaO9fsf7bhPjh2qfGu4lslwyblgkHBLxStUqVQtcpWAbxS0bJxTMLxD32HgWQfyd3CtTcSDEOSho2wY8lq9Xm%2fa4W64ZXjn6nc8b78Sjmf5skHEJ19GyxqGqRg0SI6m6RYqEKRFEwok0qxaPtVAp%2fWX6xPOGf4wfwLPHXvZ2332fvmPrmTbtS55wFpDwzaPiv3nmqTy1G323PP%2b6476PRGbmNkXspL97x76ZinPbfhOCOzMWIPki7dBzLpsiv7Mr4alxazNnsmk7PYs1h8%2fa1m06dSfD25DHrNLpuNu%2by6dc2uJgMT454796tKJ3Sfr8YeG45dgy7ZPTWvL64nCwNtBg1d5k%2bMP2wPURzD7H0MFRLR8a8AkeEdHf%2fiiQ8g9Pa%2ftBu9PouwbSW0IZgvZCtM%2btrbjeO5dRx4cvEzYxqqnxifjVcRme4UcAJvAFIZ0gJwmDeMH5tebzKKQOC4KQVnqB6TQKqQ125uAOsBRMEz9rORdPYS8EpertRfxIHvdpuM7kL9YaSjQ49EMt0cb3aVQTdrlnGkmUbV0PftDl5PaDaTyve0ePfHCGbprfIMokj9s%2bjJnOMsyArSnxkjW%2bUwZcsdlNu%2fATFk%2bKmpDQAA
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Figure 40: Power transformer performance 

Forecast work and capex  

The expected quantity and cost of work to be delivered in this 
portfolio to achieve the levels of risk and asset health noted above 
are summarised below in Figure 41. 

Opex: The opex forecast covers the condition monitoring 
inspections and maintenance activities outlined in the lifecycle 
section of this ACP.  

Capex: The forecast capex is based on our approach to extend 
transformer lives and risk-based replacements. This approach has 
resulted in an overall reduction in the number of total unit 
replacements planned, compared with a condition-based 
replacement programme only. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The bushing replacement programme is expected to reduce 
significantly in RCP5, as most transformers suitable for this option 
will have been addressed. 

Due to the risk-based investment approach, as load growth 
changes due to electrification, we expect this might require us to 
bring forward some investments. We closely monitor the condition 
of transformers and the consequences of failure to ensure our 
forward investment plan manages this risk. 

Due to global supply constraints, limited suppliers, and increasing 
customer requirements, we are endeavouring to accelerate 
procurement for items with long lead times, e.g. transformers and 
disconnecting circuit breakers, to maintain asset health. We also 
undertook a review of our spares policy to ensure it still meets our 
requirements. There has been signifcant inflationary cost pressures 
across all parts of the supply chain which have had a material 
impact on the cost of delivering power transformer projects. While 
volumes begin to increase over RCP4 and RCP5 we have seen a 
disproportional increase in costs.

Figure 41: Transformer forecast capex and quantities 
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Indoor switchgear 

Indoor switchgear is an integrated assembly of circuit breakers, 
instrument transformers and busbars that provide switching and 
control functions for the grid. These functions are essential for 
limiting safety risk to workers and members of the public, 
minimising asset damage and ensuring reliability of supply during 

faults on the power system. We have two categories of indoor 
switchgear: medium voltage (MV) which covers indoor 
switchboards operating at 11 – 33 kV and high voltage (HV) gas 
insulated switchgear (GIS) technology at 110 kV and 220 kV. 

Asset class snapshot 
 

Population 

HV 

65 220kV SF6 

9 110kV SF6 

MV 

13  Air break - magnetic 

10  Bulk oil 

183 SF6 

889 Vacuum 

Capex 
RCP4 (Forecast including $60.6m for listed project) 

$122.1m 
 

Asset health  

 

• 99.2% Good 

•  0.1%  Fair 

• 0.7%  Poor 

 
 

Work programme 
 RCP4 

MV 
Switchboard
s 

5 

HV GIS* 1* 

*This is a listed project 

 

Asset class strategy
Objective 
Safe and reliable operation, at least lifecycle cost.  

Measures  

• 66-220 kV: No more than one unplanned outage per year 

of any indoor circuit breaker (excluding protection, 

SCADA, and human error).  

• Below 66 kV: Fewer than nine unplanned outages per 

year of any indoor circuit breaker (excluding protection, 

SCADA, and human error). No unplanned outage of any 

indoor circuit breaker for longer than 7 days.  

• SF6 emissions from all indoor switchgear remain less than 

0.3 per cent of their total nameplate quantity per year. 

Asset strategy  

• Needs are prioritised based on criticality ranking, and 

analysis of the potential for severe failure modes and 

site-specific consequences. 

• All indoor switchboards with oil circuit breakers to be 

replaced by mid RCP4. 

Investment need is primarily based on risk, replacing MV 
switchboards that have strategic (such as obsolescence) or safety 
concerns. We forecast to replace all switchboards that have these 
identified concerns investigated during RCP4 and replaced early in 
RCP5. 

Beyond RCP4, our replacement forecast is based on a combination 
of asset health factors, including age, condition, and reliability. This 
includes assessment of specific factors such as spare parts 
availability. We are improving our health modelling and forecasting 
tools to implement a more robust approach to asset investment 
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for older switchgear that has no current safety or strategic 
concerns. 

The life expectancy for each type of MV indoor circuit breakers is 
generally 35–50 years. The options considered for MV indoor 
switchgear are retrofitting arc fault containment (where technically 
feasible), retrofitting arc flash protection, retrofitting with new 
circuit breakers (if the existing equipment will support this), and 
full replacement. We undertake a feasibility and risk assessment to 
determine the most cost-effective approach. If the assessment 
shows safety improvements cannot be retrofitted, full replacement 
is often required.  

Our approach for HV GIS switchgear is to obtain the maximum 
possible life from the existing installations, by identifying and 
managing operational defects. No current life-expectancy criteria 
have been set. Well-performing HV GIS switchgear is expected to 
have a life of more than 75 years with regular maintenance and 
repair. This depends on the ability to source critical spares and 
manufacturer’s support. Options for HV indoor switchgear are 
refurbishment or component replacement. We use economic 
analysis and advice from the original manufacturer to determine 
the most effective approach.  

The number of MV indoor switchgear installations has increased as 
our ODID programme converts our outdoor 33 kV switchyards to 
indoor switchgear. An emerging trend of customer work has also 
increased the number of switchgear panels installed and, in some 
cases, complete switchboards.  

Our indoor switchgear population and age profile is shown in 
Figure 42. 

 

 

 

 

 

Figure 42: Indoor switchgear age profile 

Lifecycle – deliver, operate, maintain, decommission, 
and disposal 

Delivery times for new indoor switchgear is 24–36 months from 
business case approval to completion, depending on project 
scheduling and procurement lead times. Design and procurement 
to be completed within the first 12 months, with the following 
years allocated for construction. 

When outages are required to provide a safe environment for 
employees and service providers to install the new switchboard, 
we coordinate with the affected customer to minimise disruptions 
to customers and end users.   

We undertake regular condition assessments and planned 
maintenance in accordance with our standard maintenance 
procedures. The specific tests and inspections for indoor 
switchgear are outlined in Table 13. 

Table 13: Indoor Switchgear condition monitoring and inspections 

Activities Frequency  

Diagnostic inspection and service 

(frequency based on type) 
5- or 10-yearly 

External inspection - certificate of 

inspection for hydraulic 

accumulators and air receivers 

Annually 

SF6 gas moisture test 8 yearly 

 

 

 

 

 

 

 

 

https://app.powerbi.com/groups/c4e45679-e2a4-461f-b400-347b0190bb64/reports/9ac0a3f6-f72e-4483-b205-522ddd9485da/ReportSection7d2a9b395595f6623029?noSignUpCheck=1#%23_%23aAUAAB%2bLCAAAAAAABACNVGtP4zoQ%2fSvI0vKJUufZphK62gK7bVVY2tC09Jsfk9bUiaPYWdQi%2fvt10oC47OPyzT5zzszo2DPPaMzRAPkRCSFwadjvEZ%2b6jKRhCJikqR8Ebp8xdIYuSWGqEmp6Xkl5hm5JBlb6VWswJzckJxvIIDcnd5Lkln8FmpWiMELlr4ordavMOGey4jDaF1BKke%2fu1R0VaJASqeEM2fO1bPKgwTNqj%2feWiwaejdoaNd6WnkOhShMDq4v0uEsi6kVBEAW2e9fDblS3IXQhyb5VjHOuVHkSPwnDthsgpWUkQle2%2bGuTMfkJ%2fJuQBso37HiNwRiRb1r0paUOldplpNy96UHahn7Fh0RDLAV7l7bRf8D%2bx9XmtSLCMPHSsJP2XOj4ft%2frUBcHncB1OeeR3w84sdx7YeTfcl1nFPiilJayNabQg26XFMV5oZ6gpOKcqaxbNg43xH%2bO5zG%2f%2bEz5002pqsKSmQ9%2bEPaiDrjE7%2fihk3aoj3HH83sUOxGmNPRPny7cU6byVGwuYD95pKPkwL8n%2b2Q10eNHJchojtnoJpzuo9VsMZlMk9u7JJmPp4tkuHBmZpbcTmaxczVNhnG8cIYLuTMsS3ZkNZEP3qx6WAZbOpIHsrqpuCur9ffIY%2fugWq9mYno5kXQ5kevrtXxYzR2rO4wfi944Tw4PSy7vlwlmmXxkzvrHerXFNoZZnsh0hb943Lq4BPp3DxsndPczRrR%2b6%2b4nX3gOOX%2f%2fL5%2fRV6qVrAyMQGy25jonVAJ%2fm67X6FJws%2f1T8ChFA3yOPyha7ArsQA0hVSUcG7CzifHvQx%2bLLDSUlyo3pZIWXhJhGslHWiLgaQ5aHOz%2fxfVPziA2JCuapfAf7stLvRbKZmEcJ2hKtDkWt8PVZEBO5OKzEwf3MXofjxmpB8SpO3%2bHGmIqa2bwK3gDWjcrCKF6%2fLekgONuwu3t1ab2%2bmbly78P6005aAUAAA%3d%3d
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Our maintenance activities on our indoor switchgear include:  

• Replacing components when they have worn out or show 

signs of deterioration. 

• Cleaning the indoor switchgear and room. 

• Sealing vermin entry points and rodent control. 

We evaluate whether decommissioned equipment can be 
repurposed as spares to support legacy assets that continue to be 
operational. Our decommissioning process includes safe worksite 
management and responsible scrap disposal. In decommissioning 
SF6 circuit breakers, we recover SF6 to avoid emissions into the 
atmosphere. Disposal of porcelain and oil from bulk oil circuit 
breakers are managed to comply with hazardous waste 
regulations. 

Asset risk – health and performance 
Figure 43 shows the current asset health of our indoor switchgear. 
Most assets are less than 15 years old, and we are still refining our 
approach to model degradation of these assets. We will continue 
to develop our model for indoor switchboard health to ensure 
appropriate interventions as the fleet ages. 

Figure 43: Indoor switchgear current asset health 

 

 

 

 

 

 

 

Figure 44: Indoor switchgear performance 

 

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSection332b23421c4b30b27212?noSignUpCheck=1#%23_%238gcAAB%2bLCAAAAAAABACdVdty4jgQ%2fRVKu5snCPKFS6hKbYXLDlAkEzAYwjBFyXIbHITlkeWkCMW%2fr3yBgczubGafLHWf02q3jrr3qOeiBqoS7GIDExMTMA3XId5NhdQI9gAbNc0xUBG1SChjAQk8iBkrogeyBUW9az0WWmsiZFSwAv7qMbKBpQsUtg6IpY51c%2fmiKX4bIir8UPo8OEZo8wcuewFlsQvdXQiC%2bcFmzB8dHzU8wiIoIrXuMNhCIFFjj%2fLlWGFRw1BesoLEnqcygpALaQFNDjEM3dENU9eo6RjY0Wu6pidp%2bFHIyC5nWH6wYlBo8yCW39NXMNuPYpXBMVOLvID7l88kiJMt21ogpQqSWw85tMn5ZkvE5sQHprL60d4kEVjMp2nYL3uUrS1JZJLdfiEWQaGwQF528gI1Cl8yW6GwPy4SwO8RXcOWJIAFWksZNsrlkL%2bCcPxryrflUHA3prKcwX5zSOTTBSqeh5BErEAmEc4iZw6HQRb57v7RWra6d6OxtWx%2ffpioT%2b4tXnIoZ%2fE2yEmW1Rkvx0%2bPnQX6jjpcHJ79YHKvCUe78HElDCK5yKL1gnd5vxAWw2VpMkcvcDkXBevVl3S9AiLOj%2f96EUPAt9gXkKkhuyuloCRmKsMj9JAtjtxjzX5yL79au%2f%2bu3DGH5HM4CTWXs0moVqnXjEq9UiM1t1q90TA6fM1FeRLa%2f3q%2faZ%2boeXoFG6RawhS8kqlXaqW6XtVL4FZM3VDvTaNJrxj7kv1K7I7auxPBFCURb6TUS8Lw%2blzBIn3bKfDPbN1zbz%2bSztVK8DhUYM8AnWqYlHRqKrBGzFIdTFLSoEpqpml4dQJXr7f6FeWB569uYdd%2fdrr2m%2fvJ3tmzftR75j7pjjDt3lcHu5vZcNLvD%2byHR9se9QYTuznRhnJoP%2fSHltYe2E3LmmjNCdtIurU3ZNZnT8YwfppW1k6XvZHZfezqLJ5%2fujHorhLPZ0N%2f0OozZ9pn886cPc1GmuK99Z7DWi%2bw356mLhtPbUy37Jlq88%2fz2RorH6aBzbwZ%2fsNwVRWn4Py8hmklovJHCpHXOyp%2f8MZHELjnzXCP7pxISVlCF%2fzVWnaCROvuqa8fvVPflet%2fc2ZU1MDX%2bB0jt7VBtfImeFxAloCaChj%2fs%2bv9IZMIRIsHUnCmzFPiy5TyHmb78DqCyH9TesaJsreg2vM2TMfRBfZwSAaSSEdV9sIGJJLZ4erxpRGQdqPjYkHDdYzO%2fRYlyYPRkszPrGoOxKqYlR%2bN9xBF6fBDKJk5axJCNhVxvjuWKd%2beSnn4G2qZKB3yBwAA
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The predominant causes for indoor switchgear failure are 
insulation deterioration, material degradation, mechanical failure, 
SF6 leakage, mechanical stress, poor installation practice, 
inadequate cable support systems leading to early failure of 
bushings, pests, and vermin. The preventive controls critical to 
reducing the likelihood of failure are our inspections and 
maintenance programmes, including condition-based 
maintenance, and procurement specifications suitable for 
Aotearoa New Zealand conditions and quality assurance practices 
during commissioning. We continue to investigate partial discharge 
testing for ageing and at-risk switchboards, including HV GIS assets 
to determine how this might be integrated into our asset 
management approach. Indoor switchgear performance is shown 
in Figure 44. 

Forecast work and capex  
Opex: The forecast includes the condition monitoring inspections 
and maintenance activities outlined in the lifecycle section of this 
ACP. In addition to this, at-risk HV switchgear will have intrusive 
inspections and planned SF6 seal replacements.  

Capex: The RCP4 forecast focuses on managing risk with the 
replacement of the MV switchboards. By mid RCP4 all of the bulk 
oil indoor switchboards will be replaced. Beyond RCP4, the 
forecast is based on asset health factors including age and 
condition. The forecast consists of refurbishments and 
replacements.  

HV GIS strategies for RCP4, RCP5, and RCP6 include life-extension 
projects and contingency plans to help ensure these assets meet or 
exceed their life expectancy without undue failure risk. These 
projects will be scoped following investigation phases. Major 
expenditure for GIS replacements is allowed for in RCP4 for 
Rangipo site renewal works and RCP6 subject to further 
refinement.  

Indoor switchgear capex is shown in Figure 45. 

 

Figure 45: Indoor switchgear forecast capex and quantities by 
year 

 

RCP4’s forecast includes the resilience programme of portable 
substation assets as a requirement for duty and emergency stand 
by responisibilities. Currently approved we have one portable 
switchroom, one portable control room and protection in a box. A 
second mobile substation has been considered but will require a 
project reopener from the resilience programme if progressed. 
RCP4 also includes the Rangipo listed project to undertake site 
renewal works including HV GIS  replacement which makes up a 
large proportion of the increase in spend. In RCP5 we will be 
investigating replacement HVGIS and pilot site(s).  

We also expect to  see a significant increase in capex in RCP6, 
which is again mostly due to the placeholder for GIS replacement 
subject to further CA and investigation.  
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Outdoor circuit breakers 

Circuit breakers are used to rapidly disconnect electrical equipment 
from the grid. Correct operation is vital for limiting safety risk and 
ensuring reliability of supply. In addition, circuit breakers are used to 
control the flow of power around the network. This asset class plan 

includes all outdoor type bulk oil, minimum oil, SF6, CO2 and vacuum 
circuit breakers. It specifically excludes any outdoor circuit breakers 
associated with the HVDC system, synchronous condensers, and 
dynamic reactive power installations. 

Asset class snapshot 
 

Population 
71       Bulk oil 

18       CO2  

1         Minimum oil 

1190  SF6 

32      Vacuum 

Capex 
 

RCP4 (forecast) 

$46.3M 

Asset health  

• 86.4% Good 

• 9.2% Fair 

• 0.3% Poor 

• 4.1% Very poor 

 
 

Work programme 

 
 RCP4 

Outdoor circuit 
breakers 

100 

 

Asset class strategy
Objective 
Safe and reliable operation, at least lifecycle cost.  

Measure  

• Unplanned outage rate fewer than 1.5 events per 100 
circuit breakers in service per year.  

• 10-year rolling average rate of explosive failures remains 
fewer than one (no more than approximately one such 
failure every 2 years).  

• Achieve the net zero emissions target by 2050. 

Asset Strategy  
Replace remaining bulk oil circuit breakers by 2030. Replace other 
circuit breaker types based on condition and asset health 
modelling. We will use forensic examination of dismantled circuit 
breakers to provide detailed feedback on asset condition to 
support decision making about ageing populations. 

Outdoor circuit breakers are generally replaced based on asset 
health. Life expectancy is between 25 and 55 years, dependent on 
factors such as corrosion zone, duty, and performance. Some 
breakers are approaching, or are already exceeding, their normal 
expected life. As we plan replacement on observed condition and 
not solely on age, this does not automatically trigger replacement.  

Approximately 80% of our outdoor circuit breakers use SF6 
interrupters. To achieve our carbon emission reduction targets, as 
outlined in our Sustainability Strategy, we will extend the lives of 
SF6 breakers where possible through activities like pole 
refurbishment and component replacement. This will enable 
replacement by SF6-free alternatives when these technologies 
become available.
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Figure 46 shows our outdoor circuit breaker population and age 
profile.  

Figure 46: Outdoor circuit breaker age profile 

 

Lifecycle – deliver, operate, maintain, decommission, 
and disposal 
The typical delivery timeframe for new outdoor circuit breakers is 
24 months from business case approval to completion. Design and 
procurement are completed within the first 12 months, with the 
final year allocated for construction. Where procurement lead 
times extend beyond this window early procurement of equipment 
is undertaken to meet the 24 month duration.  

We plan outages to provide a safe environment for employees and 
service providers to undertake the work while minimising 
disruptions to customers and end-users. Older circuit breaker 
designs often fail today’s safer working practice distances to 
energised equipment. Therefore, additional plant may be required 
to be removed from service to complete these works. 

We undertake regular condition assessments and planned 
maintenance in accordance with our standard maintenance 
procedures. The specific tests and inspections for outdoor circuit 
breaker are outlined in Table 14 . 

 

Table 14: Outdoor circuit breaker condition monitoring and 
inspections 

 

 

 

 

 

 

Our maintenance activities on our outdoor circuit breakers include 
oil filtering or replacement in bulk oil circuit breakers, SF6 top ups 
or gas replacement, corrosion control, cleaning of dropper/jumper 
contacts after thermography, replacement of fasteners, and 
modifying a part of the circuit breaker, e.g. replacement of the SF6 
filling point. 

Our decommissioning process includes safe worksite management 
and responsible scrap disposal. In decommissioning SF6 circuit 
breakers, we recover SF6 to avoid emissions into the atmosphere. 
Porcelain and oil from bulk oil outdoor circuit breakers are 
disposed of in compliance with hazardous waste requirements. 

 

 

 

 

 

 

 

Activities  Frequency 

External inspection – certificate of inspection for hydraulic accumulators and air receivers 1-yearly 

Time travel and contact resistance tests (high-operation circuit breakers only), unitised compressed air 
system diagnostic inspection and service 

2-yearly 

Laboratory gas analysis – SF6 circuit breakers (high operation circuit breakers only) and GIS 
maintenance 

4-yearly 

SF6 gas moisture test – SF6 circuit breakers (selected circuit breakers only) 8-yearly 

Diagnostic inspection and service (frequency based on type), internal inspection – certificate of 
inspection for air receivers 

4, 5, or 10-yearly 

https://app.powerbi.com/groups/c4e45679-e2a4-461f-b400-347b0190bb64/reports/9ac0a3f6-f72e-4483-b205-522ddd9485da/ReportSection2cd1b5b766e5f94a9736?noSignUpCheck=1#%23_%23bwUAAB%2bLCAAAAAAABACNVNtu4jAQ%2fRUUaftUinOFIFWrpe0uINotpATKmy8DuDhxZDtbQdV%2fXyekVbd765t95pyZ0bFnnpwRc%2foOUIQQ7oYRiXtBEBDCfOz1wh7rxYC9wHNOnQtcmFJBRc9LIU6dG5yBlX7RGkzrGud4AxnkpnUrcG75l6Cp4oXhMn9RXMobaUY5FSWD4b4AJXi%2bu5O3hDv9NRYaTh17vhJ1Hqf%2f5DTHO8t1%2br6N2hoV3pSeQSGVSYBWRTzKXBKSbhRBuI4DHHf9qGqD60LgfaP4XhompWpdcEVLbloDBXgHSltiynVpe3jpNcE%2fgH3lwlTRBjteEzCG55sGfW6oAyl3GVa7Vz0I29fv%2bABrSASnb9LW%2bnfYf8ytHy3GFGF%2fHbXXXQ%2faQdDz28RDYTv0PMZYHPRChi33jhvxr1xXGQE2V8JStsYUut%2fp4KI4K%2bQjKMLPqMw6qja6Jn4%2bnkfs%2fCPlTzZKloUl0wCCMOrGbfBw0A4id90mAUJtP%2bgS5MaIkCg4eTz3TqjM13xzDvvxAxmmB%2fYt3afLsR49SI6HM0SH19FkHy%2bn8%2fF4kt7cpulsNJmng7k7NdP0ZjxN3MtJOkiSuTuYi52hWbrDy7G496fl%2fSLckqE44OV1yTxRrr7FPt2H5Wo55ZOLsSCLsVhdrcT9cuZa3WH0UHRHeXq4XzBxt0gRzcQDdVffV8stsjFE81Ssl%2biTz6yLCyD%2f9rB2Qnc%2bYkTjt%2b588IVnkLO3%2f%2fLJ%2bUK0FKWBIfDN1lzlmAhgr0P2El1wZrZ%2fCx6lTh%2bdoXeKBrsEO1cDWEsFxwbsiNot8sfQ%2byJzDepC5kZJYeEF5qaWvKelHB5noPnB%2fl9U%2feQMEoOzot4Nv3Cfn6vtoOq9cZygCdbmWNwOV53BcaMeOm25KETO23hCcTUgbtX5G9RgU1ozw9%2fBa9C63kSOU43%2fFhdwXFGoub3Y1FxfrXz%2bCY1DCn9vBQAA
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Figure 47: Outdoor circuit breaker asset health 

 

Asset risk – health and performance 
Figure 47 shows the current asset health of our outdoor circuit 
breakers and the impact of our planned RCP4 investment without 
and with investment. 

Figure 48 shows the annualised risk of our outdoor circuit breaker 
with and without investment.  

Figure 48: Outdoor circuit breaker annualised risk 

 

 

 

 

 

 

 

The predominant causes for outdoor circuit breaker failure are 

insulation deterioration, corrosion or material degradation, pests 

and vermin, and mechanical failure. The preventive controls critical 

to reducing the likelihood of failure are our inspections and 

maintenance programmes, including condition-based 

maintenance, and procurement specifications suitable for 

Aotearoa New Zealand conditions. 

 

 

 

 

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSectionf945450eac370dd6ab07?noSignUpCheck=1#%23_%23IA4AAB%2bLCAAAAAAABADtV1tv6jgQ%2fiuRd%2fc8lTYJt4J0tCqXU0C9UAKBtlTIOENJ68RZx2lFEf99JzcK57Z0pdU%2b7D7ZnvlmPP5mfFuTrkPqpFQFWoQqrTHdLFUqp6cG0wFqTpkaC6dsVskRadJARRJiuB9xfkSuqAdoetbsa80llSrULF%2b8Ljh9hpkDDLw5yJmJ%2fmYvBtq3IGTSDZQr%2fNxDS1wJ1fUZjxzorAKQ3PWfh6I%2fd0l9QXkIRwT7bQ4e%2bIrU1yTrDhFL6kXU0keI5VkoAwiEVBaweJJFrVQulXWgrFjVHadC53q8jJYbBpyuMottxNoQY%2bOgtYQfKYTZbhhhBHmkFn0B54vLFcgwnjBVp4IcEweTS8j9ekp%2bDdkSPDol9SlZKhXUT04C8Qpy7h4z4Z0EUjgRUycp6pc5DV02JUdToqh8BIVm67g%2f55B4OLvsW7Nm52wwtGat66sRNpkSTZjgkeenOMtqD2fD2357SjaoWiQhxZSh2kCBQKKpEjJBd%2f3E%2foXyCEKU3KMDpShbxjxrfeH6KgE0zoZp2%2bwk7bl0OccFa19E5Ds0JjxMFF0%2fjHjqHkfXkXKEkFrTlSxyldaQgGTv69BCySiZbyipHy6E9ABNhBcIH7L5%2bzFxu%2fpUKoWKs%2f0CCMcg%2fMc8hu94TFTDxM8P7K5bzUbq4MrKBDPsDgez4Zd0vutxezt4Xzk68ZkEBdr1C3rPuTlglYcQcS5FFEzJAyIl%2fBG5EiwMmIMFPK30abZbNkf%2fXtGFISitA5Sr5d8su3MhnJRX6mbZFVkV2SBX2nY08kMmJDgHUfKAezk9FrZbM96tGCJJBRaoOP%2fZTt9kW70hxLNH5fN2%2fyeOv5U3aAgWd1lyLNyvSdq3FFXx6bKeyqmvaTkZ8UK1%2b1Smaeu8EwPes6Z9KG07LrYJ3PWcKtJsaj9P557NNrXa%2foHyjtrsTb6Xbc3Y0%2b0kXsszv6Pe1sA7NanisG3xbvOw5%2faHdaElhZFDN2knt81p%2fEmqPkrnX5OZxxA3m%2b3dk91QFYo3qLmogV6bV4qOzspmiWwesjr9v%2fb%2b2dr75t76z5bbB197yauyujDLepFWCjqDRaFklquFU7NiFsApl8zi3CwarIjYoav4R3y3ceyMJEeTuFxDrFcaBMe7NSuTIz8B%2fp72u87nQ8L59BgfKwheFMFkhk4LJish2KClwimUaMGACq2WSsXFKYVPr5%2fNTwyfmu7jZ1j1nuYd%2b805t1f2pBd2n4RLOwOddS4rF6va5GbU613YV33bHnQvRnZjZNyoG%2fuqd2MZrQu7YVkjozHiz4p59jOd9Pht8Sa6HZeX8w5%2fo5PLyDF5dHdeK7JVObqb3LgXzR6fj3v8rn3HbycDA%2b3euk9Btevbb7djhw%2fHts48%2fsSMu%2bu7yVJHnc58my8m%2bm9FB1kcw%2fznHCZMhCeHEJHxHZ4cmPEB%2bM7u1bsmZ%2fMQy1ZBB9zHpWr7cV07219Arh27jlr%2bSJmakrp%2brH9lkclagA%2f%2fBuD9AWkA%2bIfQ9e%2brvp5kFILEV56SgqN4TF2VmHwNs114HUDovmE963Fle4AHshckn5c97GYT%2fxhk8rFJ3xIXNFTp5HiuJx6IUTnVjzRDL%2btkV28xGm8YI458R4onf4Rklr8VXkIYJl8lEj98rCUNIP1D6dkopykbbqnc%2fAkhcbMuIA4AAA%3d%3d
https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSectiond3ff9794ebfb7a9a0b22?noSignUpCheck=1#%23_%23ZgoAAB%2bLCAAAAAAABADtVltz4jYU%2fisetc0TBF%2b4z2Q6C6ELDMkGDIaw7GRk%2bRgU5EtlORnC8N8r2TiFbLtNZvrWviTyd75z0dGHdPZo4KE2MhtVjH1P%2fjVbVd1rYK%2fmQb1pWTVsWcQwUQl1cSxSDooepoyV0C0OQLp%2b6t5p3Q3mItHsMHr2Gd7CgwcEAhf4g6mb1YcnQ%2fpfQ0I4jQWNwiLCdXQbiUFIWOpBfxcDZzTcTqM7l6K2j1kCJSTXPQYBhAK19%2bi4nEoualvSiteg8GMpE4gjLmwgKoln%2bX6r0aqC67sN3MK6a6ptXNMkZnhXeNBkK0GHJqnMV9Rl4yfwfqNMAE9U%2bNycAwVHpS4QpCAZJs9%2fjh5KKAdsEIKG62OSwzFLJ4q2Aebb19TAZPnf4x2cgM0oySr6ukf52hZYqG3sV3wVatoK%2bXnRK9TWvuaYpu2LhSL8nJANBFgRVmgjRNyuVOLoGbhLL0kUVGIeeSkRlZz2k4sTSlaodBpCYL4GoSKcRM4NLoM8suqrlhRy0I6W0jmfRCwNwtzhk233pg%2fT%2b7veCv3JOpwlzjenDl%2f5GGe2SKoHi4jn0Qbhm5qfMEvhvC254U7tXZtyHCZ%2bxAPgp%2bm%2fncXg8HtKOdjyEBnk5yRlpmJmWi2oh3xR%2bBb9%2bsGZfKRv%2f9y1Ir%2f6d3jV9lHvfsut6U23hZstU%2fdbANgk6PDtKMb%2fBfbvC%2bxLKrwo4lqXcpJSoXU4yIL%2fqzL74JuRvU0N36zpFq6XdQJ%2buWrWGuWmWTfL4NWqpuWalkEsyZ1SwT4Suye%2fvRln0kXJNJE6xXF8eapVnt3nGfHXfD3wrt5TzsWaR2ksyb4FJjF0XDZJVZINXC03oYrLBtRxo1q1%2fCaGi%2bcr84JEoU%2fXV7AbPrp958X77OycxTAZPEYU9yc66d%2fUR7vWYjwbDkfO7Z3jTAajmdOZGWMxdm6HY9u4Hjkd254ZnRnbChI4W7wYsntrnN7Paxu3z17w4ib1TJYuP7cssquly8WYjrpD5s6HbNlbsvvFxJB%2bL4PHuDEInZf7ucemc0cnAXskxvLLcrHRpU0nocP8hf6L5ckuzsH9cQ%2bzTiSV9zTi2O%2bk8s4Tn0Donb6re%2fTJTaRsBfSBrjeiFypde6%2bzRGGdU09s%2fs6Yu6K2fqm%2f8Thi1yDHhw7I1wLyAuQkout%2fbXqbZJYA70ah4BGT8BxTkbm8pTkUnieQ0BepZ10pOwB5EQdxNgKdcQ8HNYnwbDzKB4URTkSeXN7nWQRk1Jt6STP0mo5O7TbB6gdjqMpPUHnjp7KZte%2fBG0iSbOBCaqqxNziGfBLTj19Fm46fr608%2fAEE7stbZgoAAA%3d%3d
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Figure 49 shows the unplanned outages and explosive failures 10-

year rolling average. We are tracking within our strategy targets. 

SF6 leaks in 2023/24 was the main contributing factor for the spike 

in unplanned outages. 

While Figure 47 and Figure 48 show a decline in asset health 

outcomes for RCP4, we are strategically maintaining ageing 220 kV 

circuit breakers while we await non SF6 replacement technology. 

Figure 49: Outdoor circuit breaker performance 

Forecast work and capex 
Opex: The forecast opex for outdoor circuit breakers covers the 
condition-monitoring inspections and maintenance activities 
outlined in the lifecycle section of this AMP. To meet our long-term 
goal to achieve our net zero emissions target by 2050, we are 
proactively undertaking SF6 circuit breaker pole replacements on  

Figure 50: Outdoor circuit breaker forecast capex and quantities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

known poor performers as part of a mid-life refurbishment 
programme. This will allow a life-extension opportunity while we 
await SF6-free alternatives that are not yet available at all voltage 
levels.  

Capex: Error! Reference source not found. shows the expenditure a
nd deliverables forecast.The implementation of our asset health 
model and the shift in life expectancy from 35 to 45 years for most 
circuit breakers has continued to reduced the investment need in 
early RCP4. In Error! Reference source not found. we start to see i
ncreased asset replacements occurring through RCP4, with the 
replacement of the remaining bulk oil circuit breakers; however 
this is dependend on alternative technologies to support the 
implementation of our SF6 strategy.  

As noted in our opex, we will be undertaking proactive circuit 
breaker pole replacements in lieu of asset replacements while we 
are waiting for alternative non-SF6 circuit breakers to come to the 
market for our 110 kV and 220 kV network. This has reduced circuit 
breaker replacements in RCP4 and RCP5.
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Outdoor instrument transformers   

Instrument transformers are essential to the protection 
and monitoring of the grid. Their purpose is to convert 
high voltages and currents to lower levels that can be 

safely measured by power system protection and 
instrumentation equipment. 

Asset class snapshot 

Population* 

786 Voltage transformer 

286 Neutral current transformer 

3,474 Current transformer 

988 Capacitor voltage transformer 

Made up of a count of each individual single-phase set 

Capex 

 
RCP4 (Forecast) 

$44.0M 

Asset health  

 

• 94.0% Good 

• 4.5% Fair 

• 1.1% Poor 

Work programme* 

Transformers: RCP4 

Current 156 

Voltage 32 

Capacitor voltage 9 

Neutral current 6 

*Is at the device position level and typically a three phase set of assets. 

Asset class strategy
 

Objective 
Safe and reliable operation, at least whole-of-life cost.  

Measure  

• 10-year rolling average rate of all unplanned outages to 

be fewer than five events per year  

• 10-year rolling average rate of explosive failures to be 

fewer than one per 10,000 instrument transformer-years 

(approximately one such failure every 2 years).  

Asset strategy  
Replace based on health, subject to a nominal life expectancy of 45 
years with a tolerance of 5 years either side to enable efficient 
project bundling or to allow for prioritisation of replacement based 
on asset criticality. 

Investment need is primarily based on asset health. We generally 
expect instrument transformers to have a life of 35–55 years, 
depending on factors such as manufacturer, model, normal 
expected life, age, location, reliability, measured condition, and 
observed condition. We undertake forensic investigations to 
determine whether life extension can be achieved for models with 
substantial populations.  

Replacement is usually the only option for outdoor instrument 
transformers as repairs are not viable. Outdoor instrument 
transformers are typically hermetically sealed units and cannot be 

inspected internally. Internal repairs are not cost effective due to 
the low capital cost of replacement. Some external repairs can be 
cost-effective, and these are considered, where appropriate. 

Our specification for seismic resilience is high. We manage this 
requirement through our procurement specification that requires a 
high-performance standard which is supported with evidence of 
compliance from the supplier. 

Figure 51 shows the population and age profile of our outdoor 
instrument transformers. 
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Figure 51: Outdoor instrument transformer age profile 

Lifecycle – deliver, operate, maintain, decommission, 
and disposal 
Delivery times for new instrument transformers is 24 months. This 
is due to increasing electrification internationally, global demand 
for primary equipment has increased significantly. We now 
undertake prepurchase of instrument transformers before 
business case approval to ensure construction is delivered on time. 
Business case approval remains 24 months to completion. This 
enables the design to be completed within the first 12 months, 
with the final year allocated for construction.  

Table 15: Outdoor instrument transformer condition monitoring 
and inspections  

Activities Frequency 

New instrument 
transformer 
warranty inspection 

4-years (one off) 

Diagnostic 
inspection and 
service –porcelain 
insulated voltage 
transformers 

5-yearly 

Calibration testing of 
instrument 
transformers that 
are primary inputs 
to revenue metering 
installations 

8-yearly 

Diagnostic 
inspection and 
service –all current 
transformers and 
non-porcelain 
insulated voltage 
transformers 

10-yearly 

 

 

We plan outages to provide a safe environment for employees and 
service providers to undertake the work. Where possible, this is 
aligned with other work to minimise disruptions to customers and 
end-users. 

We undertake regular CAs and planned maintenance in accordance 
with our standard maintenance procedures. The specific tests and 
inspections for outdoor instrument transformers are outlined in 
Table 15. 

Our maintenance activities on our outdoor instrument 
transformers include checking oil level gauges and inspecting for 
oil leaks, inspecting bellows for damage or leaks, inspecting 
insulators for damage, performing insulation resistance tests for 
both primary and secondary windings, performing capacitance 
tests (applicable for capacitive voltage transformers only), 
performing power factor tests and undertaking corrosion control. 

We follow a decommissioning process as per our standard that 
includes safe work site management and responsible scrap 
disposal. Disposal of porcelain and oil from outdoor instrument 
transformers is subject to hazardous waste management 
requirements. To limit our carbon footprint, where practicable, we 
re-use existing instrument transformer foundations.  

  

https://app.powerbi.com/groups/c4e45679-e2a4-461f-b400-347b0190bb64/reports/9ac0a3f6-f72e-4483-b205-522ddd9485da/ReportSection86342b7a59a96866e620?noSignUpCheck=1#%23_%23bgUAAB%2bLCAAAAAAABACNVNtu4jAQ%2fZUq0vaJi3OFIFWrUtgCArYQCJc3J56AwbkodraCin9fJ4Ruy3a7fbPPnOMZHc%2fMi9InSksJmkYTqTbSkeEZuobtwDagoRLT0EjT1CylojzgRGQp5PQoY6yijHEIUnrPOYibEY7wBkKIxM0Tw5Hkd4D7KU0EjaOLohOPY9GPfJYR6B0SSBmN9rP4yaNKK8CMQ0WR5y4r3lFaL0p5nEmu0tJlVObI8TL1FJI4FQ74eZKmpRua18CmjW2raVlgaSgvg%2fKE4UOp6EdcpFlR5izFEQ%2fiNISUS55LeSZLuJTq4F9AflAm8miJna8OCEGjTYmeSmo7jvchTvevemCyrL%2fxNubgMOq%2febbQX2H%2f8bb4Mxv7COuBVQ0aGlQNo6lXPQ2ZVVPTCCG20TQJltwZFeyzt7qhB2SeMknZCpHwVr2Ok6SWxM%2bQerTmx2E9LXwuiN%2fP5z65%2b0r6200aZ4kk%2bwYYptWwq6Bho2pYalD1DISqutHw8r7zPMu4fb7Tbv04CujmDg6Dnddzj%2bTRPbjLAe%2fvYop7U%2bT3RtbwYC8n88Fg6I6fXHfaH87d9lydiIk7HkwctTN0244zV9tzthd%2b6O7xcsBW%2biRbLcyt12NHvBxlRGPZ%2btHW%2fYOZrZcTOnwYMG8xYOvumq2WU1Xqjv1d0uhH7nG1IGy2cJEfsp2vrn%2bul1skY8iPXBYs0TedSBcX4H3uYeEEr3%2fFiNJvXv%2fiD08hIm%2f78kW593jMMgE9oJut6EbYY0BeZ%2bwSXVAitv8KnqVKC9XQlaLEOiDHqg1yguBcgJxQhD4OXSeZc0gf4kikMZPwAlNRSK5pLoXnKXB6lP2L8k4OwRE4TIrV8I57OuXLIS3WxnmChpiLc3I5XMULimo1UeVGRWa%2bF%2f7EHR%2fnA6LWzHeowCKTZn4AjoDzYhEpSj7%2bW5zAeUOh8naxqby%2bWnn6DajhxdhuBQAA
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Asset risk – health and performance 
Figure 52 shows the current health of our instrument transformers 
and the forecast impact of our planned investment. The very poor 
assets with investment at the end of RCP4 represent 1.7% of the 
fleet. The assets are reviewed to understand the cause, and plan 
actions appropriately to replace the asset or address the cause of 
data inaccuracies leading to higher asset health scores.  

 

Figure 52: Outdoor instrument transformer asset health 

 

Figure 53: Outdoor instrument transformer performance 

The predominant causes for outdoor instrument transformer 
failure are insulation failure, material degradation or corrosion, 
mechanical failure, and wildlife encroachment. The three key 
preventive controls critical to reducing the likelihood of a failure 
are undertaking inspections and maintenance, procurement 
specifications and AMS and condition monitoring. 

 

Figure 53 shows the 10-year rolling average of explosive failures 
per 10,000 population-years. It also shows the trend of unplanned 
outdoor instrument transformer outages over the last 10 years. 
Over an 18-month period from 2018, we had five failures of  

 

 

 

 

 

 

outdoor instrument transformers of the same model and 
manufacturer. Our risk assessment of those failures resulted in a 
decision to withdraw all remaining units from service across our 
network. We have identified an issue with another model of 
instrument transformer from a different manufacturer. A 
nationwide inspection programme confirmed serious deterioration 
resulting in a reduction in life expectancy for this model. The 
earlier than expected retirement of this model is included in the 

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSection209b8b301099a3e38290?noSignUpCheck=1#%23_%23uwsAAB%2bLCAAAAAAABADtVltv6kYQ%2fivWts1TCL5wl6KK2zmASE7AYAghQuv1ODhZe931OhFB%2fPeuLxDI6TlNKvWpfWI8883s8H3j9WxR30ENBJpWh5rtOBW3UrKJbZcM19BLdbVeUavEUNE5auNQxBwSeBBTeo6usQ8ytdm%2bUdprzEWkmAF7cSl%2bgpUDBHwb%2bEpX9dLqWZP5HYgI90LhsWBfocOumegHhMYO9DYhcOoFTxN2Y3uo4WIawTmSdpeCD4FAjS3KzYnEooYho%2fgBEn%2feyhhCxoUJJDlEV%2bt2zTZUTa3XsQFGTa8nf6PjRSHFmzzj0LEykb1RUDosiIXS4R6lDnsJZILlRbHsZd%2bziZ%2fB%2beJRATxKjs7CmWOPSdrae9Dddol%2bjcgafLxEjSVaCxE2isWQvQC3vQvC%2fGLImRMTUcxQv9g48sgSnS%2bRwPwBhEzbJrZNIa3QvLoxV%2b1eczwxV81efzVuziTPhrrKITKRMBr7QYY2ze5kNbm96S7RTobctLGEQhnWpINJ4rFgPEWngqQlnjGNIZLOuyX6AgFJbOn%2bwuLAwQnBSj%2bQhVxMsiPHjLlLdC8tDn%2fEHgfTCx4omEAzPZa5prt7SWqm1IGjhDbZHMocJgghc3PKdznnLcaefMyfDkKkhb%2f3t3AEJvVIqs%2fdFmW2KbBIBN8u%2bTJQlD0Nyf9T7jKfomz3RgJ400z5lGhHJQ7yHVfOApmWykfEPMk8CKucKvuG2p20cKK2op3EjoSXT5nsR%2bHDALwRlAVa7d7xgfcnWT8UX0nV30N3mbHP3XP1Ez3%2bGWd%2fz9i%2bk%2bRnd3jf8%2fvBKBuVigYa1olTrtqVSqlaRrv7fCT%2fH7N%2fc8y%2bxcJhjMtrJhI8Tu59eUnjIHIZ94ErbeaHLJDe%2f%2fwsfvJDnH7wq65eVg1cKagE3EJJL1cLNb2iF8Apl3TD1g2NGBI78QT9TO2ufHamnMqUZJYjOcw4DC%2bOB5qnV38K%2fD2z%2b87lR9o5e%2bAsDiXYNUAnmooLOilJsIZLhRqUcEGDCq6W5OZSw3D2cqmfERa43sMlbAaPds96db5aG2s%2biPqPzMO9sUp6V5Xhpj4fTQeDoXV9Y1nj%2fnBqtabaSIys68HI1DpDq2WaU601pU%2bC%2bNYTng%2forTGKb2fltd2jr3h%2bFTs6jRdf6wbZlOPFfOQN2wNqzwZ00V3Q2%2flYk3mv%2fcew2g%2bs19uZQyczSyU%2bfSTa4ttivlZlTCWBRd25%2bpvhSBZnYP%2bcw5SJqPgRInK%2bo%2bIHFR9D4Bx%2fgreoaUdybAX0wHtYi26QzLVzWND20ZnniPWPglkqaqgX6ruM3NcBuZO1QL7akDUg1ztV%2fevQ%2b0OmEfA2CwRnVLpn2BNpynuY5cHLGCLvVc6zmky2D%2fK29sN0rzzB7nbJCsfTnTPbKYY4Etnh8tJPKyCtUlPPFU0tJ0vlW9wkOHlhtKTzI6%2f8LMSSzPL3ziuIonSLRckCZK5xCNl6q%2bZPe5ryxwOVuz8BMNmv5rsLAAA%3d
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forecast quantities and expenditure predominantly in the early 
stages of RCP4 as shown in Figure 54. 

Forecast work and capex 
Opex: The forecast opex for outdoor instrument transformers 
covers the condition monitoring inspections and maintenance 
activities outlined in the lifecycle section of this AMP.  

Capex: Our forecast through to the end of RCP6 is shown in Figure 
54. 

 

The forecast focuses on our strategic approach of replacement 
based on health subject to nominal life expectancy of 45 years and 
knowledge gained from forensic investigations on decommissioned 
assets.  

The early retirement of assets with known issues will commence at 
the start of RCP4, which is highlighted by the high peak in the 
expenditure and deliverables quantities in 2027.  

 

 

Figure 54: Outdoor instrument transformer forecast capex and 
quantities 
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Power cables 

Power cables transmit electricity from one point to 
another and are generally installed underground. HV 
cables provide transmission services in urban areas 
where the use of overhead lines is not practicable for a 
range of reasons. Our AC HV power cables have 
operating voltages from 66 kV to 220 kV. Since 2010, 
we have installed 76 km of HV cable circuits both 
buried underground and in tunnels. MV cables are 
generally used in short lengths (< 500 metres), inside 

substations, mainly to connect power transformers and 
indoor switchgear. MV cables have operating voltages 
between 11 kV and 33 kV. LV cables that operate at 
voltages lower than 11 kV are not included in this asset 
class. 

The asset management of our HVDC cables are 
detailed in the HVDC asset class plan.  

Asset class snapshot 

Population 
 

45   HV cable circuits <1km 

15   HV cable circuits >1km 

872 MV cable circuits <1km 

Capex 
 
RCP4 (forecast) 

$64.9m* 

 

Asset health  

 

• 95.3% Good 

• 0.18% Fair 

• 4.6% Unscored 
 

Work programme (RCP4) 

7,046 meters (HV and MV) 
60 Cable joints 
79 Cable terminations 

Asset class strategy
Objective 
Safe and reliable operation, at least lifecycle cost.  

Measure  
Fewer than two unplanned outages per annum caused by defects 
or failures of HV power cables 66 kV and above power cables or 
supporting infrastructure. 

Fewer than three unplanned outages per year for MV power cables 
below 66 kV.  

Asset strategy  

Replace based on risk assessment, taking into account the 
consequences of failure, including the increased worker and public 
safety risk, load at risk, the availability of specialist skills and parts 
to undertake repairs, the expected duration of fault repairs, and 
the potential for common mode failures. 

The primary investment driver is asset health and risk. Risk 
assessment takes into consideration the performance of the 
cables, accessories, and information on failures of power cables 
internationally. Options considered are either refurbishment or, 
more often, replacement. The preferred solution is determined 
based on reliability and lifecycle cost. Refurbishment options for 
modern power cables are limited as it is usually impractical to 

restore degraded cable insulation. To prevent damage to cable 
insulation we monitor the integrity of the cable sheath. Where 
degradation has progressed but is not yet impacting the insulation, 
we can intervene with a repair to prevent a more expensive cable 
section replacement. This is particularly important on HV cable 
circuits where replacing a section of cable is very expensive and 
time consuming, compared with a sheath repair. We prioritise 
replacements based on the likelihood and consequence of failure 
and incorporate factors such as load served and physical impact of 
failure. 

There has been one HV termination failure and two HV joint 
failures since 2018, as well as a number of preventive repairs and 
replacements undertaken to prevent imminent failure. Forensic 
work has been undertaken and replacement underway for all joints 
with a high risk of failure. Operational documentation has been put 
in place which requires Asset owner approval to switch HV cable 
circuits. Previously this was used in some circumstances to help 
with voltage control. This limitation is to minimise the stresses 
placed on these cables.  

We are retrofitting HV fluid filled cable terminations assessed as 
having a high risk of failure with new click fit designs to remove the 
failure mechanism. We are also ensuring cable termination 
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installers (cable jointers) are adequately trained and qualified and 
our installation methodologies are best industry practise. 

Table 16: Power cable condition monitoring and inspections 

Activities Frequency 

Power cables HV cable route patrol Weekly 

Cable tunnel, termination, strategic 
spares and tooling, external manhole 
and link box inspections, Power 
cables HV inspection – significant civil 
features 

1-yearly 

Power cables HV partial discharge 
and cable sheath insulation tests, Oil 
filled cable oil condition tests 

2-yearly 

Power cables HV integrity 
assessment – cable environment 

4-yearly 

Diagnostic inspection and service 
(MV cables) 

5-yearly 

Lifecycle – deliver, operate, maintain, decommission, 
and disposal 
Delivery time for power cables and their accessories varies 
significantly with voltage. Joints and terminations for MV cables 
are readily available from local suppliers. Delivery times for HV 
cable projects is typically a minimum of 2 years and a large project 
will be much longer. This includes detailed design, easement 
planning and consenting, procurement, installation and 
commissioning. 

Figure 55: Power cable asset performance 

 

We plan and manage outages in a way that creates a safe 
environment to undertake the required work, while minimising 
disruption for customers and end users. Cable works require 
significant coordination of outages.  

We align different types of work in the same location to happen at 
the same time whenever possible, to make the most efficient use 
of our outage windows. Our cables are operated within their 
calculated current ratings (limits), so their insulation is not 
damaged by overheating.  

We undertake regular patrols, inspections, and maintenance in 
accordance with our standard maintenance procedures. The 
specific inspections and CAs for power cables and accessories are 
outlined in Table 16. In addition to these activities, we are 
undertaking annual testing of some 33 kV plug-in terminations 
with a known design issue, to monitor their condition and 
deterioration to allow intervention prior to failure. Our 
decommissioned power cables are sold as scrap, so valuable 
recyclable metals can be reclaimed. 

Asset risk, health, and performance 

Figure 56 shows the health profile of our power cables.  
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Figure 56: Power cable asset health 

 

The asset health model includes data across both MV and HV 
cables. It presently excludes items such as the cable joints, 
terminations and bonding systems that make up the full cable 
system. Figure 55 shows the unplanned power cable outages for 
the past 10 years by category. 

The predominant causes for power cable failure are degradation of 
cable insulation or terminations, external fire and third-party 
activities such as uncontrolled excavation near cable routes. The 
key preventive controls critical to reducing the likelihood of a 
failure resulting from these hazards are as follows. 

• Competency management – ensuring cable jointers and 

installers are qualified, competent, trained, and use best 

industry practice methodologies.  

• Stakeholder and third-party awareness – including 

warning and security signage, use of BeforeUdig 

registration of cables so that third parties intending to 

excavate are alerted to the presence of our assets and 

we are made aware of their intentions.  

• The most critical and exposed cable assets have fire 

detection and/or passive or active fire suppression. 

Although the majority of our HV XLPE cables are quite new, there 
have been some recent type and installation defects identified that 
created unplanned outages. This has led to a range of proactive 
interventions such as greater inspection, maintenance, 
refurbishment or even replacement programmes, to prevent 
further failures.  

Some HV and MV cables have experienced termination failures 
relating to moisture ingress and poor installation workmanship. 
We have instituted inspection and repair, or in some cases 
replacement, programmes. This, along with a competency and 
training programme to help address the root cause of these 
failures, will reduce the risk of failures and unplanned outages.  

 

Forecast work and capex 
Opex: The forecast opex for power cables covers the condition-
monitoring inspections and maintenance activities outlined in the 
lifecycle section of this ACP. After the 2018 220 kV oil-filled cable 
termination failure, we have increased opex (and capex) to allow 
for inspections, refurbishment, or replacement of all the HV fluid-
filled terminations, as well as sheath repair work on both HV and 
MV cables, which is essential to undertake before the damage 
degrades into a full cable repair. We also have maintenance of the 
cable support structures in the Penrose-Vector tunnel, and 
replacement of link box covers on some HV circuits due to the poor 
performance of some of the existing covers allowing water ingress. 

We still have 21 legacy oil-filled paper-insulated HV cables in 
service in Bream Bay, Wilton and Rangipo. The condition of the 
insulating oil in these cables is being tested every 2 years to 
support on-going maintenance and replacement planning.   

Capex: The forecast focuses on managing asset health and risk. 

We are continuing HV joint and termination replacement programs 
in RCP4, addressing those assets most at risk of failing in service. 
The HV termination retrofit program is now starting to address the 
220 kV terminations now that an equivalent dry type technology is 
available at this voltage. This program will continue into RCP6.  

We have capex refurbishment projects in RCP4 to replace ancillary 
assets that support the oil-filled cables, to extend the life of these 
assets. The timing of the 21 HV oil-filled paper-insulated cable 
replacements is dependent on condition, outcomes from these 
life-extension projects, and intervention planning for the 
associated switchgear and transformers. These are very 
interdependent assets. We plan to replace the 220 kV oil-filled 
cables at Rangipo in RCP4 due to deteriorating condition, age and 
obsolescence. 

A number of our MV cables and terminations have failed ahead of 
their expected lifetimes. There have also been a significant number 
of MV cables with poor sheath test results that have not yet been 
addressed. The forecast includes replacing these cables to reduce 
the risk of these failing catastrophically. The significant increase in 
RCP4 and RCP5 capex is to mitigate these early failure methods 
mentioned above, which were originally unbudgeted for.  

We are also purchasing additional spare cable accessories in RCP4 
after undertaking a review into our cable spares holdings to 
determine the most cost-effective assets to hold across our whole 
cable fleet to minimise return to service times post fault.  

Our total volume of planned capex covering MV and HV cables and 
their accessories for RCP4–RCP6 is shown in Figure 57. 

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSection332b23421c4b30b27212?noSignUpCheck=1#%23_%23nA0AAB%2bLCAAAAAAABADtV1lz4kYQ%2fisqJdkns9bBYVO1leLKAoVtjEBgG5drGDUge9Aoo5GJTfHf06ODw97drB%2fylDypp69pfdPfqLXRO55e1Sv2uVcpe2bFLJeKxXMgYNrW%2fKxi20XigeXpJ3qDhDIWoNyDmLET%2fZKsAENrjb7WWBIhI80J%2bHrOyBM8eEBhNQPxYBlW8eHZxPgmRFT4ofR5kGdo8ksuOwFlsQftlxAE84OnIe%2fPfL06JyyCEx3lFoMVBFKvbvRMHKKvXrXRShag9FkpAwi5kA5QtYltWzPLLlomLc5sY2ZVLNNSZfhRyMhLFuH4wYKB1uRBLPflo5vrRzFWkFfqkGfw%2fvCZBBGpDVNzqsh9VDG5Rr%2fbTPVfI7qEFZnq1am%2blDKsnp6GfA1i5n%2bmfHUaCu7FVJ6mXr%2fMSOTTqX4y1SURC5AYtlHyjEGSoXbRdx4a7dpg6Dw0ry5H%2bMiMGEI5i1dB6uc4reHD8KbfmupbNM2TkhRkaDZRwRFoIrlIvDtBEv9MWAwRau4wgZSELhXOWp%2f7gUwc6rVh%2bmy0k2ej1q81OsOrQbriwTMI3EYbChJEcy5WIBILwk15EOCRcBElmha2ylJz1r7E9z5QrX0B%2b9UYV1qbCG9NMvUfPA48ok5W%2byp8xhBtrdF%2fa%2boEWMWc0HcxAQ8KeVxi2yXZO6XVdAKPc5FVuAAiMm0UsxQ2XPU4JUxzQDz7FN69dM%2btNRLhKpZJroYvaOxLrS4A20sc2TCxFHEC90EefEceh4ljn7MMp77qHq2hTv1Q8Xb7vuBSceAZAeL4YsEiUQ%2bA0Lz%2bQcu9SIRhksHBCqhid6IbE8Y0EnjagPO5Vo%2bjJabINrzqtY6q78ZBwjatzv9KDc1ufarfoyTgzxhPMaWYAyyl5TSj9vYeWZYSdkcaxSPsWT1VOCBV7RkHtxkJ65w%2frYh42jEzSfxeXycROAxPRxH2bqOnsiOJVLzfTMU00LScHarztbtUp2mbXFAOexJrH2LxQYodnw8zp4aU3NqP2X0Us2O6dkz1vdf2aPMj%2bmvmke3gJtDyq%2bDAvLsU9tCkhm8wZO9wf5Tju02gJV2Qu25TIY%2fNMfvBuXwUu39GLq9BPba7T0D2oSgSapbwe1g6K1VIxSuXz01D395nTfl%2fo%2f07jXZ84f1ne%2byDk1Y60c2tkmGTcsGgMC8UrVKlcGaVrQJ4paJl42RkUht9h75kH8ndwrU3EgxDVI9G2KQkDD8fNqpILvXE8fdU7nhffqacTwv1zUPnuQ0WNQ1SsGgRnU1SLJxBkRRMKJNKsWjPzwh8Wn%2bxPuFoMfcXX%2bCl%2bzhru6%2feV%2ffFnXSjziP3SXtg0PZFufdyPrkedbs997LvuoNOb%2bTWR%2ba1vHYvu9eO2ey5dccZmfURe5J05T6RSZfd2Nfxzbi0nLXZK5lcxJ7F4tuv5zZ9KcW3k2u%2f1%2biy2bjLblu37GYyMDHutfMYVjqB%2b3oz9thw7Bp0xR6peXt1O1kaaDNo4LL5xPjNVrP0GGY%2fxjBBIjr9GSAyvKPTnzzxAQTe4cd1o9dmEbathDb4i6VsBaqvvd0EnlvHvieX3zOmoXrV%2bGy8ich0TcChuw44pUBaAM7vhvFt09tNRhEInDCl4AzVY%2bLLJOStm%2bvDegCR%2f4r9bKjOXgHewqsw%2bXE48t1u1bQukp%2bKdFrokUimm%2bNlnmTQzXPLONFM48zQD%2b0ODn5oNlXlB1q87mMEs%2fReeQFRlPym6Gq0cZYkhPT%2fxchWOUzZcgfl9m%2bQegaFnA0AAA%3d%3d
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Figure 57: Power cable forecast capex and quantities 
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Outdoor disconnectors and earth switches 

Disconnectors are mechanical switching devices used 
to provide a point of isolation. They provide isolation 
zones, which are typically used for maintenance 
purposes. Earth switches are mechanical devices used 

to ensure that isolated equipment is safe to work on, 
by protecting workers from accidental livening of the 
equipment and induced voltage hazards. 

Asset class snapshot 

Population 
 

2,713 Disconnectors 

981 Earth switches 
 

Capex 
 

RCP4 (forecast) 

$27.5m 

Disconnector asset health  

 

• 66.7% Good 

• 9.2%   Fair 

• 5.7%   Poor 

• 17.7% Very Poor 

 
 

Work programme  
 RCP4 

Disconnectors & 
Earth switches 

36 

Disconnector 
headgear 

296 

 

Asset class strategy
Objective 
Minimise the safety risk to maintenance switchers associated with 
operating or maintaining our outdoor disconnectors and earth 
switches.  

Measures  
Fewer than 10 unplanned outages per year caused by outdoor 
disconnectors or earth switches at lowest whole-of-life cost.  

Asset strategy  
Extend life using condition-based maintenance activities. 

Investment need is based on asset health. Our primary approach is 
life extension through targeted refurbishment and component 
replacement. Ongoing maintenance or piece-wise replacement of 
components generally has a lower lifecycle cost than total 
replacement of the entire disconnector and earth switch and its 
support structure. Life expectancy is typically 50–90 years based on 
make and model. For the small subset of these assets where life 
extension is not possible, due to equipment quality or because 
they are part of a small population, we replace the entire unit. 

Where technically and economically feasible, we will replace air-
break disconnectors and earth switches by utilising disconnecting 
circuit breakers and earth switches or compact switchgear 
assemblies. During RCP4 we will begin undertaking motor drive 
refurbishment or retrofits where appropriate, to ensure sites are 
brought up to a standard ready to enable remote switching 

capability. Remote switching could deliver significant benefits and 
will reduce our carbon footprint and reduce the duration of 
planned outages and other operational efficiencies. 

The age profile of the disconnectors and earth switches is shown in 
Figure 58. 
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Figure 58: Outdoor disconnectors and earth switches age profile 

 

Lifecycle – deliver, operate, maintain, decommission, 
and disposal 
Delivery timeframes for new disconnectors and earth switches is 
typically 24 months from business case approval to completion. 
This enables the design and procurement to be completed within 
the first 12 months, with the final year allocated for construction.  

We plan outages to provide a safe environment for employees and 
service providers to undertake the work while minimising 
disruptions to customers and end-users. These works require 
significant coordination of outages. We align different types of 
work in the same location to happen at the same time whenever 
possible to make the most efficient use of our outage windows. 

We undertake regular CAs and planned maintenance in accordance 
with our standard maintenance procedures. The specific tests and 
inspections for outdoor disconnectors and earth switches are 
outlined in Table 17. 

Table 17: Outdoor disconnectors and earth switches condition 
monitoring and inspections  

Activities Frequency  

An in-service level 1 inspection 
involving visual and audible 
noise observations during 
routine station inspection 

2-Monthly 

Contact alignment and re-
greasing (problematic switches 
only)  

1-yearly 

Diagnostic inspection and 
service 

5-yearly 

 

Maintenance activities include checking alignment, inspecting HV 

contacts and transition plates, inspecting and cleaning the operating 

mechanism, inspecting insulators for damage, measuring contact 

resistances, inspection and operating checks, corrosion control, and 

external condition assessment. 

 

 

 

 

Our decommissioned end-of-life disconnectors are typically 
scrapped, however where opportunities exist, we will recover 
critical components that can be reused and/or refurbished. A CA 
will be undertaken on those components to ensure the suitability 
to support our spares policy and life-extension strategy. 

Asset risk – health and performance 
The predominant failure causes for our outdoor disconnectors and 
earth switches are misalignment or drive failure, mechanical 
failure, corrosion, and electrical failure.  

Birds, bird-nesting material and bird streaming cause repeated 
disconnector and earth switch faults. Various trials are currently 
under way offering different solutions for different species at 
various problematic sites. An assessment will be made of the trial 
results early in RCP4. The key preventive controls that are critical 
to reducing the likelihood of a failure event are our inspections and 
maintenance programme, procurement specifications, and 
condition monitoring. 

Figure 59 shows the asset health of our disconnectors. 

Figure 59: Disconnector current asset health  

 
 
Figure 60 shows the asset health of our earth switches. 

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSection332b23421c4b30b27212?noSignUpCheck=1#%23_%23nQ0AAB%2bLCAAAAAAABADtV1tz4jYU%2fiset92nsPGFW5jZ6XDrAkMSgsGQhExGlgU4ERKV5dCE4b%2f3SLYJJLvbzUOf2idL56ajT%2beTjrdmNzRrJik77lm1PHftEipajlvF5Sp2kevYpcBxkGOemE20lokgypwllJ6YF2hFwLXeHBjNJRIyNjzGN3OKHsl9SDBZBUTcO5ZTvH%2bywb9FYiyitYw4yyO0%2bAWXXYZpEpLO85oIGrHHER8EkVmbIxqTExPGbUpWhEmztjWz4QhszZoLWrQgSp6lMiRrLqRHsFrEdZ3AcYuOjYuBawVOxbHVNlpRvKboOfPwIragxGhxlsjX9MHMj%2bIEMsgz9dATCf%2bIqCQiVgum6lSQ26hkcol5u52Zv8Z4SVZoZtZm5lLKde30dM03RATRZ8xXp2vBwwTL09TqlwDFEZ6ZJzNTIrEgEty2ahxQoiPUzwfefbNTH468%2b9blxRg%2bmRJcMKfJiqV2ntce3Y%2buB%2b2ZuQPVXKekIAO1DQIOQCPJhbbuMu3%2fhGhCYpDcQgApEV4qnI0Bj5jUBo36KP02O%2frbrA%2fqze7ocpjOOHsiApYxRgKxeM7FigitAbgxZwyOhItYS9pQKkvD20QS9n0g2kSCvM4mMDM6SIQblIn%2f4AkLkTpZ46uIKAW0jebgrarLIIs5wu98GGeF3E%2fr9kFejdJsuizkXGQZLggSmTROaAobzPocI2p4RDxFmLzbdN%2bvN%2fXgMpE6VjMSOImk0RAEyksc6SCwFImG%2byAO7JEna2044DTDaaCqx2iqUz8UvF1%2bILhUHHgCgDhsjC20eEgQzvMftv1zPRjpCB5kgBW7tWyCKDUQC40h53OjkcRLCJEteNlvH2XfS5hmm9Hgf6WKVq8xM%2b9gJMifCZxiSjGP0JSWs4zauztgWUrYPWkUj6BmzVTgEalyzzi4y0jY4PxxhcTjnpk68Ht5A8XEo3A6irC3WzMdexJJxfvtTMyYYeTsUJVv3KYyw9jmA2XwSmLjQyw%2bCLHn82HkVJGS2%2fgxu4989kw3jqn%2barU7WvyI%2foZ9pDu4CYz8KjhQ7y%2bFV2hSxTcY8mpwdxTju0Vg6CrITXfpIPfNMfvBuXwUu39GLs9BfXb7JyB7KIoI26VqxS1VSxVUCcvlM9syd3dZUf5faP9Oob15Pf6zRfbBVku3dJW5U7JcVC5YmMwLRadUKVSdslMgYanouNAa2dgF21Ek6Udit2EejgUFF1WkMVQpWq8%2fH1aq0Le6Nvw9HXfDLz%2bTzqeFevTAeO4SB9sWKji4CMY2KhaqpIgKNimjSrHozquIfNp8cT5BdcyjxRfy3HsIOv5L%2bNV%2f9qe9uPvAI9QZWrhzXu4%2fn02vxr1e378Y%2bP6w2x%2f7jbF9Ja%2f8i96VZ7f6fsPzxnZjTB8lXvmPaNqj1%2b5Vcj0pLYMOfUHT8yR0aHLz9czFz6XkZnoV9Zs9Gkx69KZ9Q6%2bnQxv8XroP60qX%2bS%2fXk5COJr6FV%2fQB2zeXN9OlBToLM5%2fOp9ZvbggoTkjwYww1EvHpzwCR4R2f%2fuSJDwkLD1%2fXrVkPYihbSTokWixlm6m6DvcteK6dRKFcfk%2bZupo167P1xiOTtQh03Q0CbQpJE4AG3rK%2brXq7yDgmAlpMKTgF8QRFUru8NfMjshmSOHqBerZUZa8IXMOrtf5zOLLd7VS7LvRfRdou9FEs08XhNtcRTPvMsU4M26pa5qHeg84P1LbK%2fEAK930CYJbeC89JHOv%2fFFP1Nt4SrUn6A2NlsxymbLqHcvc3tvHOR50NAAA%3d
https://app.powerbi.com/groups/c4e45679-e2a4-461f-b400-347b0190bb64/reports/9ac0a3f6-f72e-4483-b205-522ddd9485da/ReportSection2c3f3df3e12c46825d3f?noSignUpCheck=1#%23_%23pQUAAB%2bLCAAAAAAABACNVF1v6jgQ%2fStRpO1TU5wvaJCq1aVlLyDaLQQC5c2xJ8TFxJHt3Aqq%2fvd1Qlr1cnfv9s1z5hzP6Ngzr%2faY2n3bS12CaI90Ic2CCNIIhW5w7YW9yM0ytxfal%2fYtLnUloaYXFeeX9gPeg5F%2bUwq0dY8LvIU9FNp65Lgw%2fDtQRLJSM1G8K%2b7Eg9DjgvCKwuhQguSs2C3EY8rsfoa5gkvbnIe8ucfuv9rtcWG4dt83WVOjxtvScyiF1DGQuohH%2fMynmQ%2buR4Ku6Z36Wd0GUyXHh1ZhIiKKwiiEVBYuqDXEUufqhWmSgzL8hKnKtPLecox%2fAP2LcQ3yAzuFMWjNim2LvrXUgRC7PZa7Dz1wU%2bxXfIAVxJyRT9c2%2bjPsfzxu3i7CBGE%2f6zpZzwMnCK59J%2fVQ6ISeRymNguuQYsNdMM1%2fd9dwnwJdSm4oudal6nc6uCyvSvECMmVXROw7svG7If55Oo%2fpzVfKX2ylqEpDJgEEYbcXOeDhwAm6buakAUKOH%2fRS5EYoTbvBxcuNd2FeKWPbGzhMntNRcqTfk0Oynqjxs2B4NEdkdN%2bdHqL1bDmZTJOHxySZj6fLZLB0Z3qWPExmsXs3TQZxvHQHS77TZJ%2fs8HrCn%2fxZ9bQK83TEj3h9X1GPV5vvkU8OYbVZz9j0dsLT1YRvhhv%2btJ67RnccP5e9cZEcn1aUL1YJInv%2bTNzN35t1jkwOkSLh2Rr94VPj4grS33vYOKE6XzGi9Vt1vvjCcyjo53%2f5an9LleCVhhGwba6HBU450I9Ze8%2buGNX5fyVPUruPrtCZosXuwIzXADIh4dSAmVSE%2fj11XmSpQN6KQkvBDbzCTDeSc1rC4GUOih3N%2f0X1T95DrPG%2bbFbET9y3t3pJyGZ9nCZoipU%2bFTfD1dxgu5GHLi0XXSP7cz4muB4Qt%2b78E6qxrlSzfc7Be1CqWUj2CsvCeG451iIH60ezQixtRt7CFhcmoU3LBrDkyaF6W%2bS4hNNiQ2307mobfjj%2f9g9T%2bY11pQUAAA%3d%3d
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Figure 60: Earth switch current asset health 

 

Figure 61 shows the unplanned outage performance for the 
disconnectors and earth switches by financial year. 

Figure 61: Disconnector and earth switch performance 

 

Figure 62: Forecast capex and quantities  

 

 

Forecast work and capex 
Opex: The forecast opex for disconnectors and earth switches 
covers the condition-monitoring inspections and maintenance 
activities outlined in the lifecycle section of this AMP.  

We continue to invest in our life-extension activities, which covers 
the development of maintenance documentation, corrective 
procedures, and training with subject matter expert assistance in 
the field as part of the headgear restoration workstream. Further 
review of the maintenance and retrofitting of motorisation and an 
increased focus with improving competency requirements will 
continue in RCP4.  

Capex: Our expenditure and deliverables forecast through to the 
end of RCP6 is shown in Figure 62.  

The forward investment plan is based on known and forecast asset 
health and condition issues for those disconnectors and earth 
switches where life extension is not appropriate. Investment in 
disconnector headgear life extension restorations commenced in 
2024 and will continue to seeing the disconnector headgear 
restored to as-new condition having been calibrated and returned 
to the initial factory settings for the HV components during RCP4. 
We anticipate this programme to restore the full fleet, where 
applicable, over the next 3 RCP periods. 

Investigating disconnector and earth switch remote switching 
capability development is anticipated for our RCP4 planning and 
beyond. Outcomes of the investigation will consider future 
implementation plans which may commence from RCP5. 

The remote switching capability investment is required to prepare 
for our RCP5 proposal.  

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSection332b23421c4b30b27212?noSignUpCheck=1#%23_%23
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LVAC assets 

LVAC assets provide a reliable source of standard LV 
electricity to operational equipment at our 
substations. Correct operation is important for 
limiting safety risk, ensuring reliability of supply, and 
maintaining operational equipment within normal 
operating parameters. 

This ACP covers: 

• main switchboards and LVAC source selection 

equipment  

• distribution boards  

• mains, submains, and LV distribution cabling. 

 

Asset class snapshot 

Population 
 

504LVAC distribution boards 

193 Main LVAC switchboards 
 

Capex 
 

RCP4 (forecast) 

$13.6m 

Asset health  

• 94.7% Good 

• 1.1%  Fair 

• 1.3%  Poor 

• 2.9%  Very Poor 
 

Work programme  

 
 RCP4 

LVAC replacement 34 

LVAC 
refurbishment 

13 

 

Asset class strategy
 

Objective 
Safe and reliable operation, at least lifecycle cost.  

Measures  
Zero unplanned outages of primary grid equipment caused by 
defects or failures of LV distribution systems.  

Asset strategy  
Replace LVAC local distribution boards based on condition. Where 
maintenance solutions are no longer effective or economic, 
replace LV switchboards or cabling based on electrical safety, 
condition, serviceability, and potential threat to transmission 
service and other assets. 

Investment need is primarily based on risk and asset health. 
Factors accounted for are safety, obsolescence, risk of damage to 
other assets arising from failure of LVAC equipment, spare part 
availability or cost, and ongoing maintenance cost increases of in-
service equipment. Replacement options consist of like-for-like 
replacement or establishing a new switchboard in either a more 
suitable position or similar position. 

Our LVAC population and age profile is shown in Figure 63. New 
LVAC systems are often installed as part of our ‘ODID conversion’ 
programme and power transformer replacements. This has 
resulted in a population with a low age profile.   
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Figure 63: LVAC age profile 

 

Lifecycle – deliver, operate, maintain, decommission, 
and disposal 

Delivery times for LVAC assets is typically 24 months. This accounts 
for site surveys, detailed design, procurement, outage planning 
and coordination with other major works at the site.   

We undertake regular CAs and planned maintenance in accordance 
with our standard maintenance procedures. The specific tests and 
inspections for LVAC assets are outlined in Table 18.  

Table 18: LVAC condition monitoring and inspections 

Activities Frequency 

Appliance testing of portable 
equipment 

1-yearly 

Diagnostic test 4-yearly 

 

Inspections focus on the visual identification of safety and 
operational risks. This includes rectifying damage caused by, or 
presence of vermin or other factors, external damage caused to 
distribution equipment that may compromise electrical safety, and 
material degradation of system components.  

Maintenance activities include routine visual inspections, earthing 
continuity checks, insulation resistance tests, supply changeover 
control check, and CA. 

The intent of targeted investment in station LVAC systems is to 
ensure that connected equipment has the greatest degree of 
availibility and that isolations of connected equipment can be 
carried out safely. Outage planning is required when undertaking 
replacement of main switchboards. This is due to the need to 
isolate HV supplies to local service transformers and connected 
mains supplies. Primary outage planning will be instigated during 
the first 12 months of the 24-month project delivery.  

Our decommissioning process includes safe work site management 
and responsible scrap disposal.   

 

 

Asset risk - health and performance 
Figure 64 shows the current asset health of our LVAC assets. 

Figure 64: LVAC current asset health 

 

The predominant failure causes are human element incidents, 
damage caused by vermin, external damage caused to distribution 
equipment, and material degradation of system components. The 
three key preventive controls critical to reducing the likelihood of a 
failure event are vermin management, the inspection and 
maintenance programme, and condition monitoring. 

Our LVAC assets are reliable. It is uncommon for defects or failures 
to lead to unplanned outages of primary grid equipment. We have 
only identified one such instance in the past 20 years.  

Forecast work and capex 
Figure 65 shows LVAC expenditure by year and quantity.  

Opex: The forecast for LVAC includes the condition-monitoring 
inspections and maintenance activities outlined in the lifecycle 
section of this ACP. 

Capex: The forward investment plan focuses on managing risk and 
asset health. The investment driver for the RCP4 forecast is 
replacement and enhancement of main switchboards and 
distribution boards. As this programme of work continues, we 

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSection332b23421c4b30b27212?noSignUpCheck=1#%23_%23lA0AAB%2bLCAAAAAAABADtV9ty4kYQ%2fRWVkuyTWeuGsV21leKWBQrbGIHANi7XMGqB7EFDRiMTm%2bLf0xpJXOzdzfohT8mTevo2rTN9Rq213vb1c%2f3MsalFDWtapqZDKgGB07OKQwJwTMeBcqAf6XWylImA1D1KGDvSL8kCMLRa72n1OREy1tyIrwJGnuDBBwqLKYgHy7Cch2cT4xsQUxEuZcijIkODX3LZjihLfGi9LEGwMHoa8N401M8DwmI40lFuMlhAJPXztZ6LA%2fTVz220khmk%2bryUPiy5kC7QdBPbtqaW7Vgmdaa2MbUqlmmlZYTxkpGXPMINoxkDrcGjRO7KRzcvjBOsoKjUJc%2fg%2fxEyCSJON8zMmaLwSYspNPrdeqL%2fGtM5LMhEP5%2focymX58fHS74CMQ0%2fU744XgruJ1QeZ16%2fTEkc0ol%2bNNElETOQGLZO5SkDlaF60XMf6q1qf%2bA%2bNK4uh%2fjIjRhCOUsWUebnus3Bw%2bCm15zoGzQFqqQUMjSbqOAINJFcKO92pOKfCUsgRs0dJpCS0HmKs9bjYSSVQ606yJ71lnrWq71qvT246mcrHj2DwG20gSBRHHCxAKEsCDflUYRHwkWsNE1slbnmrkKJ772nWoUCdqsRrrQWEf6K5Oo%2feBL5JD1Z7asIGUO0tXrvrakdYRUBoe9iIh6Vijhl2ybZOWXVtCOfc5FXOAMicm2csAw2XHU5JUxzQTyHFN69dNer1pVwlUiVqx4KmoRSqwnA9hIHNkwsRaLg3suD78iTpXLscZbj1Eu7R6unp76veLt9T3CZcuAZAeL4YtFMqftAaFF%2fv%2bldKGGgMrhYAU3ZrXQjwphGIl%2frcx5otSSeY4p8w6tu86D6ThIptmk1%2fldmaHRqE%2f0eJQF%2fJniKGcVcYBktJzm1N%2ffIsoywW9KkPMKe1TOFCzKtPefgJidhjfOnBRFPW2aqxO%2f1NRKDy%2fB0UsLerfVMdiWRKe%2fXEzGJNK1gR9r52l2m07R1IaQOOxJrH2LxXootn%2fczZ4aM3NqP2X0Qs2W6dkj1ndfmYPMD%2bmvmgW3vJtCKq2DPvL0UdtBkhm8wZOdwf5Dju02gqS4oXDeZUMQWmP3gXD6K3T8jV9SQPjbbT0D%2boXAINcunFbt8Wq6Qin9ycmYa%2buY%2bb8r%2fG%2b3fabTsIv3P9tYHJyw1yVUCq2zY5KRkUAhKjlWulE6tE6sEftmxbJyITGqj7yCU7CO5m7j2h4JhSNqbMTYnWS4%2f7zeoUJe5cvw9k9v%2bl58p59Ms%2fdahc2CDRU2DlCzqoLNJnNIpOKRkwgmpOI4dnBL4tPpifcKRIghnX%2bCl8zhtea%2f%2bV%2b%2fFG3fi9iMPSatv0NbFSfflbHw97HS63mXP8%2frt7tCrDc1ree1ddq5ds9H1aq47NGtD9iTpwnsi4w67sa%2bTm1F5Pm2xVzK%2bSHyLJbdfz2z6Uk5ux9dht95h01GH3TZv2c24b2Lca%2ftxWWlH3uvNyGeDkWfQBXuk5u3V7XhuoM2gkceCsfGb7SOKI5j%2bGEOFRHz8M0DkeMfHP3nifYj8%2fY%2fqWq9OY2xbCS0IZ3PZjNK%2b9reTd2Edhb6cf8%2bYhernxmfjTUSuawAO2zXA6QSyAnBuN4xvm95uMoxB4GQpBWeoHpFQqpC3bl4Iqz7E4Sv2s5F29gLw9l0s1Q%2fDge9mk07pQv1MZFNCl8Qy2xwvcZVBN88s40gzjVND37e7OPCh2Uwr39PiNZ8gmOX3yguIY%2fV7oqcjjTsnS8j%2bW4x8VcCUL7dQbv4Gh5FxIpQNAAA%3d
https://app.powerbi.com/groups/c4e45679-e2a4-461f-b400-347b0190bb64/reports/9ac0a3f6-f72e-4483-b205-522ddd9485da/ReportSection11b5fad071ddc89e83d6?noSignUpCheck=1#%23_%23WwUAAB%2bLCAAAAAAABACNVNtu4jAQ%2fZXK0vapFOcCAaRqVaBbQNAtpITLmy8TcHEuip2toOq%2frxPSim13u32zz5wzMzr2zDMactRBOGx6LQqYNiF0Pea1PGAQOpxx7Nie66IL1COpzjMo6HEu5QW6IxEY6bVSoM8mJCYbiCDWZ%2feSxIbfB8UykWqRxK%2bKfnKX6GHMZM5hsE8hkyLePST3VKBOSKSCC2TON7LMgzrPqDo%2bGC7qOCZqahR4VXoGaZJpH1hRxLJoIyQcexbnrNWGlsObRRtCpZLsK8U4uO4ZMBAqN%2fVe%2b%2fLJL%2bA%2fhNSQvWHHqw9ai3hToS8VtZsku4hkuzc9SNPDR7xLFPhSsJO0pf4d9h8jywdqE4aJEzZroWdDzXVbTo3auFFr2DbnvO22GpwY7oPQ8rNcNxEFPs%2bkoWy1TlWnXidpepkmT5BRccmSqJ6VppbE78fzkF99pfz5Jkvy1JCZC26j6bVrYBO35jatsEZdjGuO61FstTGlTff86co%2bZ0kcis0V7EePdBAc%2bG2wD5YjNXxMBBnMMBtMmuN9ezmdj0bj4O4%2bCGbD8Tzozq2pngZ3o6lv9cdB1%2ffnVncud5pFwY4sR3LlTPPVorGlA3kgy0nObZmvb9sO2zfy9XIqxr2RpIuRXN%2bs5Wo5s4zuMHxMvWEcHFYLLh8WAWaRfGTW%2bud6ucUmhlkcyHCJvzncuLgA%2brmHpROq%2fhUjKr9V%2fYsvPIOYn%2f7LZ3RNVSJzDQMQm62%2biQmVwN8G6jW6EFxv%2fxU8SlEHX%2bJ3igrrg5mhLoRJBscGzDhi%2fPfQ%2byJzBVkviXWWSAMviNCl5D0tEPA0AyUO5v%2fi4idH4GsSpeUe%2bIP78lJsgqzcEccJGhOlj8XNcJUZkNW28cWZhVsYncZ9RooBsYrOT1BNdG7MbHwEJ6BUuXUQKsZ%2fS1I4riNc3V5tqq5vVr78Bp6mgrlbBQAA
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expect the overall health of the asset class to be such that a more 
modest replacement programme is required. We are anticipating 
expenditure in RCP4 to cover multiple refurbishments to existing 
sites that have potential reliability issues. Minor remediation of 

lower capacity equipment is also planned to occur in each regional 
service area annually. 

Figure 65: LVAC forecast capex and quantities  
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Structures and buswork 

Structures and buswork assets provide critical 
connections within substations as they support, 
transport, or protect electricity flow between 
individual components inside an outdoor substation. 
They enable electricity to flow across to the 
substation from incoming circuits to where it is 
needed. Earthwires provide protection to primary 
equipment from lightning events. 

This ACP covers: 

• outdoor switchyard structures, including switchyard 

gantries, bus supports, and concrete supports for 

disconnectors and earth switches 

• outdoor buswork, including associated conductors, 

fittings, insulators, and associated attachments  

• outdoor substation tie lines, including tie line 

structures, conductors, insulators and the associated 

fittings and attachments 

• substation earthwires, earthwire hardware and 

associated attachments. 

Asset class snapshot 

Population 

5,614 Substation structures & girders 

1,414 Outdoor bus section 

1,339 Earthwires & hardware 
 

Capex 
 
RCP4 (forecast including one $44.6m listed project) 

$94.6m 

Asset condition  

Wide range of condition from as new to requiring replacement. 

Work programme (RCP4) 

Condition based investments in line  

with strategy, resilience work,  
and listed project. 

 
 

Asset class strategy
 

Objective 
Safe and reliable operation, at least lifecycle cost.  

Measure  
Fewer than five unplanned outages per year arising from defects or 
failures of structures and buswork assets.  

Asset Strategy  
Plan major interventions based on forecast condition. Maintain 
assets to ensure acceptable safety and reliability performance. 

Investment need is primarily based on condition and coordination 
with other works. Refurbishment and replacement are the two 
intervention options for the asset types in this ACP.  

Replacement is the most viable option for insulators, conductor 
and bus hardware, substation earthwire, earthwire hardware and 
associated attachments.  

Intervention options we consider for lattice gantries are protective 
coating of galvanised surfaces; recoating of previously painted 
surfaces; steel and bolt replacements; staged refurbishment 
including addition or bypass of structure bays; or total 
replacement. Site-specific constraints and condition characteristics 
of the structures have a significant influence on the preferred 
options. We have a standard approach to planning and managing 
painting works, consistent with our environmental stewardship 
objectives.  

Options considered for concrete support structures are 
replacement (including foundations), minor repair only, and repair 
and coat with a protective coating system. 

Our structures and buswork assets are an ageing population 
impacted by natural degradation and corrosion. Additional 
maintenance work is planned over the next 15 years to maintain 
asset condition. 
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Lifecycle – deliver, operate, maintain, decommission, 
and disposal 
Work is scheduled according to need and resource availability 
while accounting for other work at the same location and outages. 
New installation or refurbishment works generally use standard 
off-the-shelf hardware and componentry items. Most of these are 
stored in and available from our warehouses. Sometimes specific 
hardware is produced, usually fabricated replacement steel, with 
minimal lead-time.  

There are no specific operational or outage planning strategies 
specifically for structures and buswork. 

We are undergoing a step change in asset management of 
structures and buswork with the implementation in 2024 of a 
nationwide condition assessment program on a four-year cycle. 
Our routine condition monitoring tests and inspections are set out 
in Table 19.  

Table 19: Structures and buswork condition monitoring and 
inspections 

Activities Frequency  

33kV insulator acoustic survey 
(selected sites only) 

1-yearly 

Condition assessment, utilising 
drones, for all station structures 
and buswork assets 

4-yearly 

Bus tie line condition 
assessment 

4-yearly 

Figure 66: Structures and buswork performance 

 

Maintenance activities on our structures and buswork include 
structure footing refurbishment and corrosion repair, steel and 
bolt replacement for lattice gantries, corrosion repair on 
structures, insulator cleaning, bird control, and replacement of bus 
hardware and components as per our service specifications or as 
required due to condition. 

We maintain and follow an appropriate decommissioning process 
that includes safe worksite management and responsible scrap 
disposal. 
 

Asset risk – health and performance 

Structures and buswork assets are generally in fair condition. There 
is a range of newer assets in good condition, and a number in 
poorer condition that are planned for replacement or 
refurbishment over the next 15 years. This varies from asset to 
asset and is often a function of the assets age and the environment 
it is built in. During RCP3 we have redefined our condition 
assessment approach and asset information to support better 
long-term planning. We have also included a listed project related 
to possible reconfiguration of the 110kV double bus at Haywards 
to reduce risk.Figure 66 shows structures and buswork 
performance. The main causes of unplanned outages are birds, 
asset health, and asset failure. The key preventive controls to 
reduce unplanned outages are asset information and bird 
deterrents. This includes asset and condition data, asset 
maintenance, and asset implementation management such as 
ensuring the design, procurements, installation, and 
commissioning process meets local and international standards. 

Overhead earthwires can cross multiple substation buses resulting 
in a high consequence if the earthwire drops onto the bus. A 
significant number of earthwires were removed after such a failure 
in 2006. Our resilience programme plans on further reducing this 
risk by replacing any remaining high risk earthwires with 
alternatives.  

 

 



Asset Management Plan 2025 Transpower New Zealand Limited 86 
 

 

Forecast work and capex 
 

Figure 67 shows structures and buswork forecast capex. 

Opex: The forecast opex for structures and buswork covers the 
condition-monitoring inspections and maintenance activities 
outlined in the lifecycle section of this ACP. A large proportion of 
our operational spend within structures and buswork is on steel 
and bolt replacements and concrete post minor repairs, which 
both act to delay eventual capital replacement activities driven by 
corrosion-based degradation.  

Figure 67: Structures and buswork forecast capex  

Capex: The forecast capex is primarily focused on the management 
of concrete posts, bus insulators and the life-extension activities 
for our steel lattice gantries. As we continue to improve our 
condition data through drone-based inspection, we will continually 
refine our investment to target the highest priority assets. 

We have included a listed project related to the Haywards 110kV 
Bus reconfiguration that aims to reduce safety and operational 
risks. 
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Other substation equipment 

Other station equipment assets are essential for 
supporting the operation of other primary assets, 
maintaining reliability of supply to customers, 
delivering environmental outcomes, and ensuring 
public and site safety. This ACP consists of a diverse 
range of assets which do not warrant an individual 
asset class or fit naturally within any of the existing 
ACPs. The asset types covered by this ACP are as 
follows. 

• Oil containment and interception systems: Critical for 

minimising our impact on the environment  

and mitigating oil fire risk.  

• Cable trenches: Protect high voltage HV cable routes at 

substations being contained in covered  

subsurface trenches. 

• Air compressor systems: Supply compressed air for 

mechanical operation of HV switchgear.  

• Cranes and lift gear: Required to lift equipment for 

maintenance and repairs on heavy grid critical assets 

such as transformers, circuit breakers, etc. 

• Earth grids: Ensure safety for personnel and damage 

mitigation to other assets both in and around the 

switchyard by dissipating power system fault currents 

into the ground. 

• Neutral earthing resistors (NER): Protect power 

transformers by limiting over voltages during a fault 

event. 

• Outdoor lighting: Provides sufficient outdoor 

switchyard lighting for inspection and work when 

needed.  

• Outdoor fire hydrants: Provide outdoor switchyard 

water supply access for firefighters in the event of a 

fire. 

• Roof and wall bushings: Provide electrical insulation 

between conductor and building to pass safely through  

a conducting barrier. 

• Surge arrestors (SAs): Devices that supply protection to 

grid critical assets through limiting voltage by 

discharging the surge current. 

Asset class snapshot 

 

Population 

2,876 Surge arrestor 

379 Neutral resistor 

3336 Earth grid 

182   Oil containment 

Capex 
RCP4 (forecast) 

$20.1m 

Asset health  

 

Majority of assets are in good 

condition 

 
 

Work programme  
 

Focus on managing oil containment,  

safety hazards and condition  

management of other assets. 
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Asset class strategy
Asset class strategies are applicable only to oil containment and 
earth grids.  

Objectives 

• Minimise oil contaminants and discharges into the 

environment and restore the natural environment 

around our assets.  

• No measured instance of water content exceeding the 

lower number of any resource consent or regional plan 

requirements, or 15ppm.  

Asset strategy  

• For oil containment assets, our asset strategy is to 

manage the potential environmental and safety hazards 

to personnel and the public associated with oil-filled 

equipment exceeding 1,000 litres. This includes oil 

storage, and oil processing and filling of our equipment. 

Work is planned to retrofit existing oil containment 

systems to minimise oil discharges into the environment 

while managing hot oil in an oil fire event.  

• For earth grids, our asset strategy is to verify safety 

performance periodically, using remote injection testing 

and modelling. Also, to mitigate identified risks, including 

upgrading and extension of earth grid assets where these 

are in poor condition, or unacceptable step and touch or 

transferred potential hazards are identified. 

 

The Oil Containment and Interception Asset Class Strategy will be 
impacted by recent decisions to accept the trade-off of cost and 
risk of a pool-fire and oil loss in low probability occurrences. The 
design standard for Substation Oil Containment Systems is being 
revised to reflect this decision and changes to the strategy 
document are expected. 

The investment driver for the other asset types in this ACP is 
condition, with assets being either maintained or replaced with the 
objective(s) of ensuring public and site safety, maintaining 
reliability of supply to customers and/or delivering environmental 
outcomes. 

Table 20 details the population and age of this group of assets. 

 

Table 20: Other Substation Equipment age profile 

 

  

Asset type description Minimum age Maximum age Average age Asset population 

Bushing (wall/roof) 1 43 21.6 106 

Cable Trench N/a N/a N/a 2010 

Centralised high pressure 
circuit breaker air compressor 

5 44 29.71 21 

Crane 13 82 45.44 28 

Earth grid 1 40 17.65 336 

Oil containment 1 52 17.75 182 

Neutral resistor 1 72 17.92 379 

Surge arrester 1 45 17.99 2,876 

Washing system 35 35 35.0 3 

Total    5,955 
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Lifecycle – deliver, operate, maintain, decommission, 
and disposal 
Installations of new or replacement equipment are usually minor 
works and are often integrated into a wider programme schedule 
that accounts for other works at the same locations using common 
resources. 

We undertake regular inspections and CAs to ensure these assets 
are maintained in an appropriate condition and operate as 
required as shown in Table 21. 

In addition to the routine inspections and CAs, we also obtain 
condition information for these assets from special surveys, the 
asset feedback register and maintenance activities.  

Maintenance activities include cleaning of surfaces on SAs, 
bushings and NERs, replacement of outdoor switchyard lighting 
where needed, maintenance/replacement to sections of earth grid 
where required, bunded area sealing testing, oil / water 
containment tank inspection, and lubrication of moving parts on 
cranes and lift gear. 

Outages are required for work on SAs, NERs, and roof and wall 
bushings. We plan and manage outages to safely maintain 
equipment while minimising the disruption for customers.  

Decommissioning and disposal for the assets in this ACP is 
undertaken in accordance with our standard processes. 

 

 

Table 21: Other Substation Equipment condition monitoring and inspections 

Asset risk – health and performance 
We do not have asset health model outputs for the assets within 
this ACP. Overall, the majority of the assets in this ACP have 
performed well and are in good condition. A small number of 
asset-specific issues have been identified. These are set out below.  

Cable trenches.  
There have been occurrences of structural damage to our cable 
trenches caused from vehicles driving directly over them. To 
mitigate this in RCP4, additional designated vehicle crossings will 
be installed where needed and existing ones that are not to 
standard will be brought up to standard. This expenditure is 
covered in the Buildings and Grounds ACP to be combined with 
existing trench lid work.  

 

Outdoor lighting.  
Lighting levels at some sites have been found to be inadequate, 
with installation of additional lighting needed. Lighting at all other 
sites will now be assessed and remedial work recommended.  

 
Fire hydrants  
We have a substation building fire resilience improvement 
programme in place to capture missing condition data. The 
outcome from this will determine fire protection upgrades. 

Roof and wall bushings  
Bushings need regular attention to monitor corrosion and 
deterioration. These are cleaned to remove environmental build-
up. In general, this asset class is in good condition. 

Activities  Frequency 

Station compressed air system air compressor minor service 3-monthly 

Oil containment, interception facilities, oil storage tanks and treatment areas, wall and roof bushings 
washing system maintenance, overhead crane diagnostic inspection and service including certificate of 
inspection, station compressed air system diagnostic inspection and service plus certificate of inspection 
[external] and dew point moisture content 

1-yearly 

Oil containment, interception facilities, oil storage tanks, and treatment areas discharge water testing, 
and station compressed air system air dryer desiccant replacement 

2-yearly 

Station air compressor – certificate of inspection for air storage receivers (internal) 3-yearly 

Station oil services internal diagnostic inspection and service (drainage sumps and gravity interceptors), 
station compressed air system certificate of inspection (internal), and wall and roof bushings diagnostic 
inspection and service 

4-yearly 

Station earthing system inspection and testing, power system resisters (NERs), air-cored reactor and surge 
arrestor diagnostic inspection and services 

5-yearly 

Station earthing system diagnostic tests, power system resisters (NERs) HV testing, and air-cored 
reactors impedance test 

10-yearly  
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An asset health model for roof and wall bushings has been recently 
developed; however, data is still being collected to populate it. This 
will provide performance data of the assets, allowing more 
targeted maintenance and/or replacement investment decisions. 

Surge arresters.  
Current CA is visual only. A pilot investigation is currently under 
way to consider new condition-monitoring techniques available on 
the market. There have been model specific failures of surge 
arrestors with a common mode of failure.  

Forecast work and capex  
The forecast is shown in Figure 68. 

Opex: The opex forecast covers the routine inspections, CAs, and 
maintenance activities outlined in the lifecycle section of this AMP.  

Capex: The forecast investment plan focuses on managing the 
potential environmental and safety hazards associated with oil-
containment assets, and condition management of the other asset 
types within this asset class. The investment timing may change as 
we bundle work into other projects for efficiency. 

Oil-containment work was planned to retrofit existing oil 
containment systems to minimise oil discharges into the 
environment while managing hot oil in an oil fire event. This 
included retrofitting existing bunds and other upgrades. Changes 
have been made to the oil containment design standard with 
greater tolerance of the very low risk of oil fire. Focus is now on 
mitigating the risk of oil discharges by installing new oil separator 
systems at a limited number of sites. There is a separate project for 
upgrading and refurbishing the Otahuhu oil-containment system. 
The forecast also includes wall and roof bushing replacements to 
avoid risk of failure due to manufacturing flaws and lack of spares 
and parts through obsolescence.  

Figure 68: Other substation equipment forecast capex 
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Outdoor 33 kV switchyards: ODID conversion 

Outdoor 33 kV switchyards provide an interface 
point between our HV transmission network and MV 
distribution customers. All our outdoor 33 kV 
switchyards were constructed before 1985. Since 
then, there has been the availability of safer, more 
economical, and reliable alternatives, such as indoor 
switchgear or busless transformer feeder 
arrangements. 

In 2008, we commenced a nationwide programme for the 
conversion of most of our outdoor 33 kV switchyards to indoor 
switchgear, to mitigate safety hazards, improve reliability, and 

achieve least lifecycle cost associated with outdoor 33 kV 
switchyards. This is known as our ODID programme.  

Our ODID programme is well advanced, and we expect to 
complete the few remaining sites by the end of RCP5.  The 
remaining outdoor 33 kV switchyard sites are installations with 
appropriate clearances where the hazards of close approach to 
live equipment can be effectively managed or are N-security 
sites where safe access for maintenance is achieved during a 
total shutdown. As part of the programme, some outdoor 
switchyards are also planned for divestment to customers where 
they build and own the replacement indoor switchboard. 

As there are only a few remaining sites we have stopped 
managing ODID as a separate programme of work. 

 

Asset class snapshot 

Work programme 

 

 
 

 

 RCP4 

ODID 
conversions 

6 

Capex 
 
RCP4 (forecast) 

$23.7m 
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Asset class strategy 
 

Objective 
Safe and reliable operation, at least lifecycle cost.  

Measure  
Number of fault and forced outages caused by outdoor 33 kV 
equipment reduced to less than five per annum by 2025.  

Asset strategy  

• Convert outdoor 33 kV switchyards that do not meet 

current expectations for safety in design or reliability to 

modern equivalent indoor switchboards.  

• Decommission all outdoor 33 kV structures that have 

inadequate safety clearances and reliability 

characteristics and replace with a modern equivalent 

indoor switchboard. 

• Switchyards with small safety clearances, complicated 

structures and buswork, and aged bulk oil circuit 

breakers are priorities for conversion. 

Investment planning for ODID is based on using a combination of 
asset health and site-specific consequence modelling to establish 
the total risk from each site. This is then compared with cost 
estimates to complete the ODID projects, which allows all sites to 
be ranked in terms of risk return on investment. This prioritised list 
is then reviewed to ensure other factors such as synergies with 
other work and customer plans have been considered in 
determining the final plan. 

The asset health of outdoor circuit breakers in outdoor 33 kV 
switchyards is considered a starting proxy for the overall outdoor 
33 kV switchyard condition and feeds directly into the ODID 
prioritisation model. However, sometimes the health of other 
equipment, such as concrete pole condition, will be a larger driver 
for prioritisation of ODID. The other main drivers for conversion 
are safety clearance and performance. 

Lifecycle – deliver, operate, maintain, decommission, 
and disposal 
An ODID conversion usually takes 36 months from inception to 
commissioning. This is a 12-month investigation phase followed by 
a 24-month delivery phase. The civil and electrical work is tendered 
on a project or site basis. We may bundle other minor works at the 
site with the ODID conversion, such as local service transformer 
replacement, or LVAC system upgrade. 

Cutover of new indoor board can have a significant impact on 
customers and end-users. To ensure the safety of our workers and 
continuity of supply to customers, we negotiate long duration 
outage windows and use a staged cutover, including bypass cables 
and parallel supply. 

As ODID is a capital programme of solutions, maintenance 
activities are not relevant to this ACP, as the maintenance 
requirements for each individual asset is planned for in the 
relevant asset class plan. Maintenance activities such as 
inspections, testing, and defect repairs undertaken on outdoor 33 
kV switchyards provide key inputs into the ODID prioritisation 
process. 

The outdoor 33 kV switchyards to be converted to indoor 
switchboards include a small number of 33 kV circuit breakers and 
other equipment that is of modern design, in good condition, and 
could provide many further years of useful service. This equipment 
is recovered for re-use or sale to distribution network companies. 
Where re-use or sale of the equipment is not appropriate, we 
ensure all demolition, recovery, recycling, and disposal work 
includes safe work- and site-management processes. 

Remaining equipment is sold to scrap merchants who salvage and 
recycle all the metalwork, and the oil is recovered by an oil 
regeneration company. The SF6 gas is recovered and re-used.  

For sites where divestment is likely, the project forecast cost will 
be decreased to only cover the reduced scope. When existing 
outdoor 33 kV switchyards are divested or decommissioned, the 
asset status information is updated to reduce the risk of data 
anomalies in our asset information systems. 

Asset risk – health and performance 
There is no asset health model for the entire outdoor 33 kV 
switchyard system given it is a collection of many asset classes. The 
equipment in many of our outdoor 33 kV switchyards is nearing 
end of life with many assets beginning to show signs of poorer 
health.  

The predominant causes for an outdoor 33 kV switchyard failure 
are insulation failure, including breach of MAD, mechanical failure, 
and material degradation. The key preventive controls critical to 
reducing the likelihood of a service failure event are lifecycle 
strategy, planning, and management; industry and Transpower 
safety standards and practices; and maintenance activities such as 
inspections, testing, and defect repairs. Condition and test 
information provide key inputs to the prioritisation process and 
help prevent major failures within the remaining outdoor 33 kV 
switchyards before conversion is completed.  

Outdoor 33 kV switchyards have a much higher rate of planned 
and unplanned outages than equivalent indoor switchboards 
owing to environmental factors leading to corrosion, the effects of 
wind-blown debris, birds, and small insulation clearances leading 
to increased risk of electrical failure in the outdoor environment. 
Many of the existing circuit breakers are bulk oil types, with 
typically higher rates of unplanned outages than modern SF6 circuit 
breakers, and many of the outdoor 33 kV switchyards do not have 
bus zone protection or bus section circuit breakers. This means 
that any insulation fault in any of the busbar equipment, or any 
individual 33 kV circuit breaker failure, will lead to a total loss of 
supply.  

Circuit breakers are the leading cause of unplanned outages over 
the 10-year period. This supports the use of circuit breaker asset 
health as a proxy for the condition of the entire switchyard. Ageing 
disconnectors are the second most common cause and have been 
a significant cause of outages in recent years.  

The population of outdoor switchyards has been decreasing since 
2008, but with only a slight reduction in the number of unplanned 
outages of the remaining population. This is due to the decreasing 
reliability of the remaining assets. 
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Forecast work and capex 
Opex: As the ODID portfolio consists of solutions instead of assets 
there is no opex component, with all works being completed as 
capital projects.  

Capex: Figure 69 shows the forecast capex and deliverable 
quantities through to the end of RCP6. The majority of our ODID 
projects will be completed by the end of RCP3. 

There are two ODID projects planned for RCP5, which will bring the 
programme to a conclusion. 

Figure 69: ODID forecast capex and quantities 
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Buildings and grounds 

Buildings and grounds assets provide the accommodation, services, and physical security for the critical grid 
equipment that facilitates the ongoing operation of the grid.  Assets include buildings, fences site infrastructure, 
building services, and accessways to our sites. The asset class covers AC substations, warehouses, leased depots, 
and National Operating Centres. Table 22 shows the asset types and population covered by this ACP. 

Table 22: Buildings and grounds population 

 

 

Type Total 

Site buildings Number includes stores, communications, and other station site 
buildings 

672 

Substations Number of substations, excluding the two HVDC substations 174 

Warehouses 3 

National Grid Operating Centres (NGOC’S) 2 

National Coordination Centre (NCC) 1 

Building services Air-conditioning systems (HVAC) 827 

Fire alarm systems (not part of integrated security alarm systems) 223 

Fire suppression systems 34 

Electronic access control & security systems 171 sites 

Standby generators 17 

Uninterruptible power systems 3 sites 

Site infrastructure Roading 642,814m² 

Water supplies, storm water, and foul drainage systems 170 sites 

Switchyard metalling 1,417,415 m² 

Fencing Switchyard and equipment fencing 246,353 m² 

Boundary and non-security fencing 108,024 m 
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Asset class snapshot 

 

Population 
 

672 Site buildings  

0.64km² Roading 

0.25km² Switchyard fencing 

108km Boundary fencing 

Capex 
 

 

RCP4 (forecast) 

$129.2m 

Overall asset condition  

• 30%  Excellent 

• 51%  Good 

• 15%  Average 

• 3%    Poor 

• 1%    Very poor 
 

Work programme  
 
Investment is primarily based on  
condition and is targeted to  
optimise lifecycle costs. 

Asset class strategy
 

Objective 
Achieve a high level of reliability and mitigate safety hazards, at 
least lifecycle cost.  

Measures  

• Zero unplanned outages of grid equipment arising from 
failures of buildings and grounds assets that occur within 
the design envelope for natural hazards. 

• . 
Asset strategy  

• Replace major asset types based on forecast condition by 
employing a condition-forecasting model to predict when 
replacement will be required.  

• Maintain buildings and grounds assets to a standard that 
will ensure continuing acceptable levels of safety and 
reliability. 

There are also two focus areas for improving resilience related to 
the buildings and grounds assets. 

• Seismic: Seismic assessment and strengthening 
programme for grid-critical and occupied buildings 

• Fire: Mitigation of building fire risk through standardised 
detection and suppression 

Investment need is primarily based on condition and is targeted to 
optimise lifecycle costs. Options to address the identified needs 
are developed based on good industry practice in the buildings and 
grounds and facilities management sector. We address localised 
deterioration with repairs and minor replacements to enable 
deferral of major investment until maintenance is no longer an 
economic solution. In the case where specific hazards are 
identified, mitigation programmes are put in place. 

Our approach is to maintain resilience in substation buildings and 
grounds to make outages less likely in the event of a major hazard 
event and improve restoration times when outages do occur.  

Our oldest substation buildings that are still in service were 
constructed in the 1930s. Most of our substation buildings were 

built in the 1950s to 1970s. Since the early 1980s there have been 
only a few new substation sites established, and these have 
generally only required a single building, including those required 
to replace outdoor 33 kV switchyards with indoor switchgear.  

The age profile of site infrastructure follows a similar profile. 

Many large air conditioning systems were installed during 2008/09 
to improve the reliability of protection, SMS electronic equipment, 
TransGo panels, and batteries. These installations are now coming 
up for replacement.  

The earliest constructed fences with reinforced concrete structure 
posts were installed between the 1930s and 1950s. With a base life 
of 50 years, many of these are nearing the end of their useful life. 
Where these fences exist in benign and low corrosion zones, we 
can maintain the assets to address deterioration and extend life 
until it is no longer economic compared with replacement. Later 
designs in the 1980s and 1990s moved to steel structure posts, 
with a shorter base life of 25 years. 

The cardax building access systems are our first line of defence for 
physical and site operational security threats. The system is being 
updated to bring it in line with the latest specification to improve 
this defence. A total replacement of our cardax security system 
earlier in RCP3 has led to minimal funding requirements in RCP4, 
with only minor works required. 

Lifecycle – deliver, operate, maintain, decommission, 
and disposal 
Replacements and refurbishments of complex building and 
grounds assets are individually scoped and priced, while more 
routine works is scoped and priced using condition data and 
Transpower specific unit rates. They are scheduled according to 
need and resource availability, while accounting for other work at 
the same location. The programme is managed internally to ensure 
our objectives are met, but the full end-to-end delivery of 
individual projects is outsourced to a specialist service provider. 
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Transpower maintains assurance and oversight through our asset 
management framework. 

There are no specific outage planning strategies for our buildings 
and grounds assets. 

Assets are condition assessed based on International Infrastructure 
Management Manual assessment scale for building and 
infrastructure assets  

Table 23 outlines the specific condition monitoring activities that 
we undertake. 

Monitoring of our electronic access control and security systems, 
fire alarm systems, temperature and humidity monitoring systems, 
and emergency power supplies is undertaken in real time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 23: Buildings and grounds condition monitoring and 
inspections 

Asset risk - health and performance 
Our buildings and grounds assets are in good condition overall. 

Condition is assessed over a rolling three-year period and is a key 

input to our expenditure forecast. Asset condition is collected at 

component level, but not all components are critical to the 

operation of the grid. Overall asset condition is illustrated below in 

Table 24.  

 

Activities Frequency 

Automatic gates – diagnostic inspection and test, fall 

arrest, fixed ladder, and guard rail inspection 

6-monthly 

Buildings, grounds, and facilities – maintenance 

activities and servicing 

1-monthly 

Pest control management 2-monthly 

Maintenance of water, sanitation, and emergency 

water supply system at NGOC, forced air ventilation, 
and standby generator functional check (test run) 

3-monthly 

Performance, quality inspections, security/access 

system, air-conditioning system, roller doors, stock 

fencing, power fencing, automatic water backflow 

preventer, water servicing, emergency showers and 

burn kit diagnostic inspection, leased depot 

inspection, leased/non-leased land inspection, fall 

restraint anchor system certification, standby 

generator inspections and service, road and sealed 

area maintenance, bridge inspections, 

 and building warrant of fitness process 

1-yearly 

Substation facilities CA, building exterior washdown, 

high/flat roof inspection, drainage sumps, and 

gravity interceptors’ internal diagnostic inspection 

and service, waste-water servicing, and bridge 

engineering assessments 

3-yearly 

Fire alarm, extinguisher, sprinkler system and gas 

flooding diagnostic inspection and services as per 

NZS 4512 

1 or 3-

monthly or 1, 

2, 4 or 10-

yearly  

Transformer traverser track, trolley, and turntable 

inspection and standby generator prime mover 

minor service 

4-yearly 

Communication and repeater facilities condition 

assessment and asbestos management survey 

5-yearly 
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Table 24: Buildings and ground asset condition 

Condition Percentage of 
assets  

Excellent (C1) – As new condition (C1) 30% 

Good (C2) – Asset still in good physical condition (C2) 51% 

Average (C3) – Some signs of deterioration. No 

performance loss  

15% 

Poor (C4) – Severe deterioration. No performance 

loss. 

3% 

Very Poor (C5) – Deterioration to the point of 

performance loss 

1% 

 

The most critical data for assessing the overall condition of this 
asset class relates to fences (security of our sites) and roofs 
(prevention of water ingress). A summary of fence and roof 
condition from SPM Assets is shown in Figure 70 and Figure 71 
Investment is focused on the worst-condition assets (C4 and C5) in 
RCP3 and RCP4. Proactive inspection and maintenance of roofs 
helps to keep our buildings watertight and avoids more costly 
repairs. Roofs are replaced when maintenance is no longer 
adequate and where possible flat butynol roofs are replaced with 
pitched colour steel.  Figure 72 shows the number of unplanned 
outages caused by buildings and grounds asset failures over the 
last 10 years. 

Figure 70: Fence condition by type 

 

The probability of severe building failure is low. The predominant 
failure causes for buildings and grounds assets are unauthorised 
third-party interference, substandard construction, overloading of 
cable trench duct covers, and natural hazards. The key preventive 
controls critical to reducing the likelihood of a failure event are 
security access control and monitoring system, security fence and 
power fence alarms, procurement specifications in line with the 
Building Code and NZ Standards, cable trench duct cover 

specification and procurement plan, seismic assessment 
programme and condition monitoring.  

 

Figure 71: Roof condition by type 

 

Figure 72: Building and grounds asset performance 

 

Forecast work and capex 
Opex: Maintenance activities have been grouped into programmes 
of work for efficient delivery. During RCP3, we have undertaken 
warehouse improvement projects, investigations into flooding and 
water ingress issues and switchyard metal top-ups. Some projects 
originally planned for capex replacement have been deferred 
through opex life-extension work. Likewise, projects originally 
planned for opex maintenance work have been capitalised due to 
increased scope, cost, and replacement. 

We are forecasting an increase in opex expenditure moving into 

RCP4 and RCP5. The increase is related to leased building 

upgrades, remediation of water infrastructure defects and roof 

access compliance which is in addition to condition based opex 

interventions such as painting. 

Capex: The investment drivers for buildings and grounds for the 

balance of RCP3 and into RCP4 are as follows. 

• Resilience. Mitigation of seismic risk and building fires risks 

are the areas of focus of our resilience programme for our 

buildings and grounds assets and form part of our wider 

proactive resilience investment programme. We have 

completed seismic assessments of select buildings across 
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RCP3, resulting in strengthening required to meet our seismic 

policy. Prioritisation is guided by life safety considerations and 

the need to minimise risk to grid assets. 

• Warehousing. The acceleration of large capital investment 
within RCP3 was driven by an audit of our warehousing 
facilities. Some of this investment brought forward work that 
was originally scheduled for RCP4. The majority of the storage 
capacity increase will be completed within RCP3 with the 
commissioning of a new warehouse building at Bunnythorpe 
and a new facility at Rolleston to replace the Addington 
warehouse which will now be completed in early RCP4. 

• Fencing. A programme of work has been developed for the 
ongoing maintenance and replacement of fences including 
stock fencing upgrades in land subleased for grazing, update 
of the fencing standard to provide clearer guidance when 
implementing new site fencing and replacement of boundary 
fencing around Transpower owned properties along 
significant areas such as the Auckland transmission corridor.  

• Prevention of building water ingress. We have a significant 
number of flat roofs planned to be replaced with pitched 
roofs to eliminate water ingress; we have delivered a 
programme of work through RCP3 which will see the 
remaining critical buildings being re-roofed by the end of 
RCP4.   

• Air-conditioning. An increase in air conditioning expenditure is 
seen through RCP4 and continues into RCP5 as many of the 
systems installed throughout RCP1 and RC2 reach end of life. 

• Trench duct covers. Replacement of deteriorated cable trench 
lids was expected to remain at similar levels to RCP3; 
however, recent analysis of condition data has observed lids 
taking longer to reach their intervention point than expected 
leading to a reduction in forecast expenditure. Targeted 
maintenance will be undertaken up until this point. 

• Water infrastructure. Several sites where infrastructure 
related to potable, sewage, and wastewater needs to be 
upgraded due to age, capacity, condition, integrity, and level 
of resilience. A further development of our three waters data 
collection processes is planned to be delivered via the 
Buildings and Grounds strategy update to provide 
standardisation to our data collection and condition 
assessment methods across all sites to ensure these assets are 
being managed appropriately to maintain site functionality, 
resilience, and compliance with the Resource Management 
Act.  

 

 

 

In the event that the forecast capital intervention is no longer the 

most cost effective whole of life solution, additional opex may be 

sought to extend the life of an asset. 

 

Figure 73 shows the forecast capex by year and asset type. 
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Figure 73: Buildings and grounds forecast capex and quantities 
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Transmission lines 

Transmission lines transport electricity from the 
sources of generation, across the country to where it is 
required. Our transmission lines include all assets on 
lattice tower and pole structures, the conductors and 
earthwires between structures, and associated 
hardware.  

Our Transmission Lines portfolio incorporates six asset classes. 

• Conductors 

• Insulators 

• Paint 

• Structures 

• Foundations  

• Accessways 

The largest portion of our transmission line assets were 
commissioned between the 1950s and 1980s and are spread across 
the country in varying environmental conditions, which can have 
significant influence on the condition and life expectancy of the 
assets.  

Over time, the design and construction of our transmission line 
assets have changed, resulting in multiple designs and 
configurations to manage. For example, our towers consist of 
numerous designs, which include the original ones designed to 
support the 110 kV lines built in the 1920s, the flat-top structures 
designed to support the 220 kV lines built in the 1950s, through to 
the double-circuit 220 kV tower designs in use since the mid-1960s.  

The primary driver for investment across this portfolio is asset 
health. Assets are planned for replacement considering their asset 
health score and the bundling of related or similar maintenance or 
replacement activities together where economic to do so. This 
enables us to minimise landowner interruption, prevent multiple 
planned outages, and reduce our carbon footprint by undertaking  

multiple works on a site at the same time. Factors such as the risk 
and criticality of assets are also considered in order to prioritise 
work as constraints arise. 

We are constantly exploring innovative ways to improve our asset 
management. One of the main improvements we have 
implemented recently is the use of drones to provide superior 
condition assessment (CA) for our conductors which has allowed us 
to refine and reduce our expected future investment in our 
conductor assets.  

In preparation to meet the demands of New Zealand’s energy 
future, we consider a range of options, such as thermal uprate of 
lines, building new lines, and line capacity reviews to improve the 
resiliency and capacity of our transmission lines assets. This 
includes specific consideration of the impact that natural hazard 
events have on our transmission line assets. These include volcanic 
ash deposits, ground slips and braided rivers.  We are developing 
resilience-y plans together to address these risks. 

The Data and Analytics programme is supporting a review of our 
tower paint economic intervention model and has previously 
reviewed the corrosion degradation rates we apply within our 
asset health modelling. We are investing in the analysis of drone 
and machine learning data to quantify current and future risk 
supporting our reconductoring need.   

Opex is being used where appropriate through maintenance 
projects to extend asset life.  

Figure 74 shows the capex investment profile over the RCPs. 
Overall, there is a steady increase in expenditure forecast for 
transmission line assets, primarily due to the increase in number of 
assets reaching end of life. 
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Figure 74: Transmission lines forecast capex incl resilience 

 

 

The key investments relating to lines assets are described below. 

Conductors 
Our conductor portfolio represents a significant proportion of 
ongoing expenditure across, RCP4, RCP5, and RCP6. We have a 
long-term challenge to address transmission lines built between 
the 1950s to 1980s, that are approaching the end of their useful 
life. 

Our improvements in CA by the use of drones have seen an 
enhancement in our asset health modelling. This has seen 
promising results during RCP3, allowed the safe deferral of some 
investment, and provided a more realistic reconductoring view for 
RCP4 and beyond. As we inspect more of the grid, we expect to 
further refine our forecasts.   

Tower painting 
As the network continues to age and degrade, the number of 
towers requiring painting and life extension increases. We see a 
need to gradually increase volumes based on the condition of the 
assets, towards a long-term steady state of regular recoating.  

In 2019, we undertook a tower corrosion challenge, which  
identified an alternative approach from painting, to managing a 
portion of our towers that does not compromise long-term asset 
health or risk. We have now adopted a tower-to-pole strategy to 
manage a subset of our ageing towers rather than using painting as 
our sole maintenance method to address tower corrosion. We will 
continue to refine the designs, and the optimal intervention timing 
for this programme, during RCP4. In RCP4, we are also placing 
significant emphasis on addressing all MADs on towers that we 
paint. 

Poles, insulators, and attachment points 
Our pole portfolio includes untreated hardwood poles installed 

between 1920 and 1970. Subsequently, treated hardwood, 

concrete, and steel poles have been incorporated into the grid. 

Under RCP4, we are forecasting an uplift in pole replacement, as 

we systematically replace aging poles across the network, which 

will result in higher expenditure, compared to RCP3. 

Our insulator sets in service across our transmission network are of 
various voltages and configuration types. Significant improvements 
in corrosion mapping from our Data and Analytics programme 
have been incorporated into our insulator health model. Results 
from this work show there will be an increase in insulator 
replacements for RCPs 5 & 6, compared to RCP4. The replacements 
are required to maintain the asset health of the asset class, due to 
an increasing number of insulators forecasted to be in poor 
condition. Replacements also includes the re-insulation on lines 
which are susceptible to volcanic ashfall, as part of the resilience 
programme, with suitable insulator types. Expenditure has also 
increased due to building block rate increases, consideration of 
opportunities to undertake live-line work which reduced outages 
on the grid, and stronger design and -building processes.  

Attachment points are present on all types of transmission line 

structures to support conductors, earth wires, and aerial 

communication cables, either directly or indirectly via insulators. 

Their size and complexity vary considerably depending on the 

specific structure configuration. During RCP3, an increased number 

of complete attachment point replacements were observed, 

prompting a shift in accounting treatment from operating 

expenditure (Opex) to capital expenditure (Capex), as replacement 

activities extend the remaining service life of the structure. This 

adjustment is reflected as an increase in the capital forecast for 

RCPs 4, 5, and 6. 

Transmission line major hazards, 
resilience, and sustainability 

Our transmission line assets face many vulnerabilities and major 
hazards. To address this, our resilience programme includes 
specific strategic approaches to volcanic ash, seismic events, 
severe wind, land slips and washouts, and braided rivers. This 
approach considers both the vulnerability of the assets and their 
criticality to prioritise our resilience investment. 

Consolidated simplified bow-ties 

We have developed two transmission line consolidated simplified 
bow-ties (transmission line bow-ties). The transmission line bow-
ties shown in Figure 75 and Figure 76 inform us of the most likely 
causes of failure across our transmission assets, along with the 
most likely resulting consequences of the failure. 
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Our risk modelling has identified which preventive and mitigative 
controls are to be used to reduce the likelihood of a significant 
initiating risk event occurring on our transmission line assets and to 
reduce the consequential impact of that event. We have used the 
bow-tie analysis to inform our design, planning and procurement 
standards and specifications; the type of CAs we undertake; our 
ongoing maintenance activities such as installing climb deterrents, 
bird proofing, and vegetation management; our routine 
inspections such as contamination checks; and routine patrolling of 
accessways to identify any immediate action required.  

 

 

Figure 75: Transmission line circuit consolidated simplified bow-
tie 

 

Figure 76: Transmission line accessway consolidated simplified 
bow-tie 

 

We have also used the bow-tie analysis to inform our design, 
planning and procurement standards and specifications (including 
warranties and indemnities) and the warning and security signage 
to be installed; and to ensure good condition records and defect 
reporting are held within our AMS. Additionally, we work with 
landowners and local councils, to improve management of third 
parties within our transmission corridors. 

Each of our transmission line asset class plans advise the 
predominant likely causes of each asset class failure and the key 
controls that we have to implement to reduce the likelihood and 
resulting impact of a failure.  
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Maintenance – patrols and inspections 

We use a combination of patrols and CAs inspections to inspect our 
transmission lines. Regular CAs give a good indication of the 
condition of individual assets and the asset class, enabling the 
optimisation of maintenance and replacement works. Line patrols 
are performed annually to manage safety, structural integrity, and 
operational reliability risks. Patrols focus on identifying defects that 
are expected to deteriorate significantly within the next year and 
include observable structural damage, vegetation encroachment, 
animal interactions and incompatible corridor use. 

The CA programme monitors and records the condition of 
transmission line structures, foundations, conductors, and 
hardware. The assessment produces a score for various 
components on a scale from 100 (new) to 20 (replacement or 
decommissioning criteria) to 1 (where failure is likely under 
everyday conditions). It applies a consistent approach to 
assessment of line components and allows extrapolation of the 
assessed condition into the future.  

The frequency of CA visits is based on the structure/span health 
and criticality. New assets will first be assessed prior to the end of 
any defect liability period. Thereafter, each tower and pole 
structure have assessments that are performed at 4-yearly 
intervals for tower lines that are in high wear/corrosion zones, 6-
yearly for all wood poles that are in severe to extreme corrosion 
zones or have high public safety criticality,  8-yearly intervals for 
tower lines that have high public safety criticality, and 12-yearly 
intervals for tower lines that are in moderate to benign corrosion 
zones. In addition, partial assessments are undertaken every 4 
years for tower lines and every 3 years for pole lines that are below 
CA50 and have a high degradation rate. 

Table 25 shows our line patrols and condition monitoring 
undertaken. 
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Table 25: Line patrols and condition monitoring 

Activity Type / Criteria Frequency Description 

Patrol 

Security and right 
of Way 

6 months/1 year 

Security patrol and right-of-way assessment, special 
warning sign inspections, bridge and culvert annual 
inspection, slip/wash-out/ground movement 
inspections – aerial inspection, and temporary and 
emergency response structures - custodianship, 
emergency kits, storage, inspection, and 
maintenance 

Fault As required 
To investigate transient, permanent, or other fault 
events or unusual occurrences 

Pre-commissioning As required 
Inspects for safety or security hazards that may have 
arisen since the line/circuit(s) was constructed, last 
patrolled, or energised 

Special purpose As required 
Scoped according to need. For example, after a storm 
or earthquake 

CA inspection 

 

CA 50 or above 

 

Tower lines  

4-yearly 

(high-wear/corrosion 
zones) 

To verify the make-up and assess the condition of all 
components that make up a transmission line. CA 
information is used to support cost-effective long-
term asset management decisions 

 

8-yearly 

(high public safety 
criticality) 

12-yearly 

(moderate to benign 
corrosion zones) 

Pole lines  

6-yearly 

(all wood poles, severe 
to extreme corrosion 
zones or high public 
safety criticality) 

12-yearly 

(moderate to benign 
corrosion zones) 

Tower lines 4-yearly 
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CA below 50 and a 
high degradation 
rate 

 

Pole lines 3-yearly 

Detailed CA 
inspection 

Special As required 
To quantify condition in more detail as assets 
approach end of life, close aerial surveys, Cormon 
testing and sampling are carried out as required  

Engineering 
inspection  

Accessways – 
bridges and 
culverts 

3-yearly 

Engineering assessment to assess condition and 
ensure water crossings are compliant with regulatory 
requirements. The information is used to support 
cost-effective long-term asset management decisions 

 

 

Risks and uncertainties 
One of our expenditure risks relates to the future conductor 
replacement and repair work. As we collect more condition data 
for our conductors, this may allow us to refine the scope and 
timing of some of the planned reconductoring work. We also have 
uncertainties relating to future insulator expenditure that are 
impacted by costs associated with live line work, outages and the 
type of insulator replacement. This may result in increases or 
decreases to both the capex and the opex depending on the 
results. 

In RCP4, we are planning to paint 100% of the MAD areas of the 
towers we paint. This is a significant step change from the 
approximately 60% of MADs we are currently painting. A key risk in 
achieving this milestone is the ability to obtain outages that align 
with suitable painting weather windows, as this is work that has to 
be done de-energised.  

Another uncertainty element across all transmission lines work 
considering the uplift from RCP3 into future years is the resource 
availability to deliver the work. We are continually reviewing 
deliverability to manage this uplift in work and ensuring there is 
sufficient flexibility in the forward plan to maximise the utilisation 
of resource. 

Asset class plans 
The following sections describe in more detail our asset 
management approach for each of the asset classes. These ACPs 
describe the strategy, asset characteristics, management approach 
and expenditure profile for each asset class. The expenditure 
covers the capital requirements, along with any specific 
maintenance projects to be undertaken. 
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Conductors 

Conductors and their associated hardware enable 
electricity to flow from generators to consumers along 

transmission lines. This ACP covers conductors, 
earthwires, joints, spacers, and dampers. 

Asset class snapshot 

Population (circuit length km) 

 

16,391 conductors  

3,396 earth wires  

 

Capex including listed projects 
 

RCP4 (forecast) 

$223.9m* 
*including $91.2m for listed project 

Asset health span status -  

• 98.99% Good 

• 1.01% Intervention required 

 
 

Work programme, including Listed Project in RCP4 

 
 RCP4 

Conductor circuit kms 247.8 

Earthwire circuit kms 46.5 
 

Asset class strategy
 

Objective 
Achieve a high level of reliability and mitigate safety hazards, at 
least lifecycle cost.  

 

Asset strategy  

• Plan and package work by considering site-specific 

factors that balance the competing interests of 

landowners, cost efficiency, resource availability, and 

outage constraints. 

• Aims to ensure component failure does not cause 

significant environmental damage (such as bush fires) 

and/or third-party property damage.  

• Extend the life of conductors by incorporating the 

learnings of the ICON project into our standard approach 

to managing conductors. 

• Further enhance processes for investigation of circuit 

faults, asset failures and incidents, to improve 

consistency and usefulness of data. 

• Continued improvement in consistency and reliability of 

CAs by using emerging tools such as drones to undertake 

DVDC.  

Investment need is primarily based on asset health, under-
clearance risk, and existing and future network requirements.  

Most of our network was built between the 1950s and the 1980s, 
with more than 60% of conductors installed during this time. Ten 
per cent of our conductors were installed before the 1950s. Our 
current estimates show that approximately 40% of the North Island 
and 25% of South Island conductors may have sections reaching 
end of life and will require replacing in the next 30 years. Our 
replacement forecasts have reduced from those in our RCP3 
submission following significant investment and focus to improve 
our CA and innovative forecasting techniques. This is primarily 
based on high-quality imagery from close aerial surveys using 
drones and extensive laboratory testing. Our revised models still 
show an increasing volume of reconductoring work over the next 
15-20 years but a reduction in the peak workload around the 2040 
period. 

The options considered for large conductor projects include like-
for-like replacement, capacity upgrades and downgrades, 
dismantling, system reconfiguration, undergrounding, and 
continued repairs and maintenance. Like-for-like replacement 
options are typically selected for hardware, earthwire, and small 
sections of conductor replacement. Options to address under-
clearances include work on structures and insulators, earthworks, 
and relocation of others utility’s assets. We undertake extensive 
investigations and use economic analysis to determine the most  
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cost-effective approach. Smaller scale hardware replacements are 
often integrated into a wider programme that accounts for other 
works at the same locations using common resources.  

Figure 77 shows the population and age profile of our conductors 
and Figure 78 the population and age profile of our earthwires. 

 

 

 

 

 

 

 

 

 

 

Figure 77: Conductor circuit length km age profile 

Figure 78: Earthwire circuit length km age profile 

 

 

Lifecycle – deliver, operate, maintain, decommission, 
and disposal 
Delivery times for reconductoring can take approximately 4 to 5 
years from need identification through to works completion. This 
includes substantial investigation and design prior to the physical 
work on site. Other works within this ACP can generally be 
delivered at shorter notice, with timeframes of 12-24 months. 

Conductor works require significant coordination of outages. We 
align different types of work in the same location to happen at the 
same time whenever possible, to make the most efficient use of 
our outage windows.  

We undertake an annual aerial survey programme to ensure we 
have up-to-date models of our lines as a key input to design and 
investment decision making. This enables us to analyse clearances 
beneath our lines and loading on structures, which subsequently 
informs our under-clearance rectification plan and replacement 
designs.  

Minor condition issues identified during transmission line patrols 
and inspections are addressed through maintenance as required. 
Condition inspection of the conductors themselves are undertaken 
using high-resolution images taken with drones. These are then 
analysed and used to inform repair options and long-term 
reconductoring needs. Maintenance activities include joint testing 
and repairs, conductor testing and repair, and the installation of 
dampers and spacers. We expect our investment in maintenance 
to increase to extend conductor life and avoid a significant peak in  

 

 

expected reconductoring work. 

When conductors reach end of life, we follow an appropriate 
decommissioning process. Requirements for recycling and disposal 
work include safe work and site management and environmental 
management processes. Conductors that are not recycled are sold 
as scrap. 

https://app.powerbi.com/groups/c4e45679-e2a4-461f-b400-347b0190bb64/reports/9ac0a3f6-f72e-4483-b205-522ddd9485da/ReportSection0dbabbe1688934916f8e?noSignUpCheck=1#%23_%23YQUAAB%2bLCAAAAAAABACNVNtu4jAQ%2fZXK0vapFCck4SJVq9J2Cwi6hZRAefNlABcnjmJnK6j67%2buEULHtbrdv9plzZkbHnnlBfY46KHAxND2KMSbU455Lmg51mz7GTT%2fwWBCgM3RFUpNnUNCTXMozdEdisNJLrcGcjEhCVhBDYk7uJUks%2fxo0y0RqhEoOimt1p0w%2fYTLn0NumkEmRbB7UPRWosyRSwxmy5xtZ5kGdF1QdHywXdRo2amsUeFV6AqnKTAisKII5JZSCE7Ra7YbXdoJlC4o2hE4l2VaKK5XwnBmVaRuKhM5t1UN3IfkF%2fIeQBrI3bH8NwRiRrCr0taJ2ldrEJNu86UHaTj7iXaIhlIIdpS3177D%2f2Fk%2bU5swTBrLoLZsulDzvFajRl3s13zX5Zy3vZbPieU%2bCCM%2fy3UTU%2bDTTFrK2phUd%2bp1kqbnqXqGjIpzpuJ6VlpbEr%2fvz31%2b8ZXyp6tM5aklMw88P2i2a%2bASr%2bYFzrJGPYxrDa9JsdPGlAbe6fOFe8pUshSrC9gOnmgv2vHbaBvNB7r%2fpATpTTDrjYLhtj0fTweDYXR3H0WT%2fnAadafO2Iyju8E4dK6HUTcMp053KjeGxdGGzAfysTHOH2f%2bmvbkjsxHOXdlvrhtN9jWzxfzsRheDSSdDeTiZiEf5xPH6nb9p7TZT6Ld44zLh1mEWSyfmLP4uZivsY1hlkRyOcffGty6OAP6uYelE7r%2bFSMqv3X9iy88gYQf%2f8sXdEm1krmBHojV2twkhErgb2N1iM4EN%2bt%2fBfdS1MHn%2bJ2iwq7BTlIXliqDfQN2KO3K%2bGvofZGphsxOn8mUtPCMCFNK3tMiAc8T0GJn%2fy8ufnIMoSFxWm6DP7ivr8U%2byMpNsZ%2bgIdFmX9wOV5kB2W2Az04c7GN0HA8ZKQbEKTo%2fQg0xuTXT%2fwiOQOty9yBUjP%2bapLBfSri6HWyqrm9Wvv4G1sWepWEFAAA%3d
https://app.powerbi.com/groups/c4e45679-e2a4-461f-b400-347b0190bb64/reports/9ac0a3f6-f72e-4483-b205-522ddd9485da/ReportSection0dbabbe1688934916f8e?noSignUpCheck=1#%23_%23YQUAAB%2bLCAAAAAAABACNVNtu4jAQ%2fZXK0vapFCck4SJVq9J2Cwi6hZRAefNlABcnjmJnK6j67%2buEULHtbrdv9plzZkbHnnlBfY46KHAxND2KMSbU455Lmg51mz7GTT%2fwWBCgM3RFUpNnUNCTXMozdEdisNJLrcGcjEhCVhBDYk7uJUks%2fxo0y0RqhEoOimt1p0w%2fYTLn0NumkEmRbB7UPRWosyRSwxmy5xtZ5kGdF1QdHywXdRo2amsUeFV6AqnKTAisKII5JZSCE7Ra7YbXdoJlC4o2hE4l2VaKK5XwnBmVaRuKhM5t1UN3IfkF%2fIeQBrI3bH8NwRiRrCr0taJ2ldrEJNu86UHaTj7iXaIhlIIdpS3177D%2f2Fk%2bU5swTBrLoLZsulDzvFajRl3s13zX5Zy3vZbPieU%2bCCM%2fy3UTU%2bDTTFrK2phUd%2bp1kqbnqXqGjIpzpuJ6VlpbEr%2fvz31%2b8ZXyp6tM5aklMw88P2i2a%2bASr%2bYFzrJGPYxrDa9JsdPGlAbe6fOFe8pUshSrC9gOnmgv2vHbaBvNB7r%2fpATpTTDrjYLhtj0fTweDYXR3H0WT%2fnAadafO2Iyju8E4dK6HUTcMp053KjeGxdGGzAfysTHOH2f%2bmvbkjsxHOXdlvrhtN9jWzxfzsRheDSSdDeTiZiEf5xPH6nb9p7TZT6Ld44zLh1mEWSyfmLP4uZivsY1hlkRyOcffGty6OAP6uYelE7r%2bFSMqv3X9iy88gYQf%2f8sXdEm1krmBHojV2twkhErgb2N1iM4EN%2bt%2fBfdS1MHn%2bJ2iwq7BTlIXliqDfQN2KO3K%2bGvofZGphsxOn8mUtPCMCFNK3tMiAc8T0GJn%2fy8ufnIMoSFxWm6DP7ivr8U%2byMpNsZ%2bgIdFmX9wOV5kB2W2Az04c7GN0HA8ZKQbEKTo%2fQg0xuTXT%2fwiOQOty9yBUjP%2bapLBfSri6HWyqrm9Wvv4G1sWepWEFAAA%3d
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Asset risk – health and performance 
Figure 79 shows the health profile of our conductor population. 
We are currently forecasting approximately 3.5% of our conductors 
(570 cct km) requiring intervention at the end of RCP4. This is an 
indication of the forward work programme into RCP5 that will 
require reconductoring or targeted defect repairs. As we gather 
more condition information through close aerial surveys and 
sample tests, we will continue to refine our forecast of forward 
wiring work. 

 

Figure 79: Conductor asset health 

Figure 80 shows the count of conductor unplanned outage per 100 
circuit kilometres. Over the last 10 years, we have seen an 
improvement in performance owing to improved CA and asset 
management of the various components of the conductor system. 

Figure 80: Conductor performance 

 

In the last 10 years, the predominant causes of conductor failure 
were adverse weather (including snow/ice, wind or lightning), 
contact with vegetation, and joint failure. Less common causes are 
birds or debris, conductor deterioration, mechanical failure, and 
damaged/deteriorated hardware.  

The key preventive controls critical to reducing failures are good 
procurement specifications, condition monitoring, and vegetation 
management including inspections. We also work with local 
councils to improve management of third parties within our 
transmission corridors.  

 

 

 

 

 

 

 

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/3440af6cbeca2e0e59d8?noSignUpCheck=1#%23_%23lwUAAB%2bLCAAAAAAABACVVG1v2jAQ%2fivI0qpNKsV5A4pUTYN2A0RpISVQvlSOcwEXJ45spwiq%2fvc5IVRd96Lum%2b%2b557k7ne%2fuGQ0i1EGOHccAHm3jZtt1sXfuUuK2XOJGEViAY3SKeiTTuYSCnuacn6IxScBIv%2fVua701kVrV%2fFRsY0428BABhSQE%2bWBj2314soz%2bEhSVLNNMpMcIl2Is9CClPI%2bgv8tAcpZu7sRtyFAnJlzBKTLvKw4JpBp1nlH1vDNc1HGMl6ygwKtSHFM6iZs0BEpswOCdR%2b0iM1MZJ7uK1AWViQ10ar2bce3zJlFfaj3CWSiJhsiwA6Zyk%2ftYo0%2beIPrOuAb5ih1MH7Rm6apCXypqV4hNQuTmVQ8cqP4d7xIFPmf0TdhS%2fw77zyaXn9mKbQ87pFnHFOK6a3utettu2nWIPNd2QtuxqGO4d0zz%2f4l9ZexoJrmRrLXOVKfRIFl2loktyJCdUZE0JGRC6pL49fAeRBcfKedkJUWeGXLsgE0tTOo2dQ3ZIm69DS6pW9AkLdd14jaBk%2b2FfUJFGrPVBeyGj2E%2f2Ec%2fgl2wGKrBo2CkP8W0f90c7c4Xk9lwOArGt0EwHYxmQXdmTfQkGA8nvnU5Crq%2bP7O6M77RNAk2ZDHk984kv59767DP92RxnUc2z5c%2fzh268%2fLlYsJGvSEP50O%2bvFry%2b8XUMrr94DFrDdJgfz%2bP%2bN08wDThj9Ra3iwXa2x8mKYBjxf4k1OM1xzCf%2few7IRqfKQRVb9V44M%2fPoU0eju3z%2bhbqATPNfSBrdb6KiUhN0twXL6jd84ivf6b8yBFHXyG3ykq7BLM8nUhFhIOBZjVxfjPrvdJZgpkT6RaCm7gOWG6lLynBQy2U1Bsb%2bYZF5OdgK9JkpU34xfuy0txNWR5Tw4bNiJKH5Kb5SsjIKvZxqc1C3sYvfX7lBQLYxWVv0E10blppvc7eA1KlRcKoeI8rEkGh9OFK%2bvYpsp8beXLT%2fKIAEyXBQAA
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Figure 81: Damper and spacer condition profile 

The inspected condition of spacers and dampers is shown in Figure 
81. CA score 100 is the as-new condition and CA20 is the condition 
score that triggers replacement.   Joints are managed through an 
annual programme of joint testing and repairs, and the 
replacement of spacers and dampers is generally undertaken as 
part of our maintenance programme based on the CA information 
collected during routine condition inspections.  

Forecast work and capex  
Opex: The forecast covers joint testing, conductor inspections and 
repairs, conductor assessments, conductor hardware replacement, 
close aerial surveys, and some under-clearance rectification work. 
We forecast an increase in opex in the remaining years RCP4, 
driven by an increase in inspection, testing and repairs to manage 
and inform the condition and operational risk associated with our 
ageing conductors, as explained in the previous section. The opex 
forecast is covered in the Maintenance ACP.  

Figure 82: Conductor forecast capex and quantities by year 

 

 

Capex: The forecast consists mostly of reconductoring. The 
reconductoring activities from RCP4 to RCP6 are summarised in 
Figure 82. The split between Base and Listed reconductoring 
projects for RCP5 and RCP6 will be refined and adjusted as more 
information on conductor condition, costs and uncertainties are 
known. Other capex activities include earthwire replacements, 
aerial laser surveys, and under-clearance rectifications. 

We continue to identify  opportunities to improve the tools and 
processes that support our asset management decision-making for 
conductors. We now have an improved conductor condition 
identification and defect management approach, which has 
improved our forecast confidence. With the resulting improved 
asset health model, and an increased investment in drone 
inspections and defect management, we can assess the need and 
timing of conductor replacements and consequently significantly 
reduce our planned volume of reconductoring. 

 

  

https://app.powerbi.com/groups/c4e45679-e2a4-461f-b400-347b0190bb64/reports/9ac0a3f6-f72e-4483-b205-522ddd9485da/ReportSection43ce166c096a36c68748?noSignUpCheck=1#%23_%23YwUAAB%2bLCAAAAAAABACNVO9PIjEQ%2fVdMk%2fOTSPc3kJiLqCcQ8ISVBfnWbQeodLebbfcMGP%2f36y6L4fTO81v75r3O5HVmXlCfoQ5qEQ9jx6M0AOZagd1ywaUtGrRtGni2Q9AZuiKZLnIo6WkhxBm6IwkY6aVSoE9GJCUrSCDVJ%2feCpIZ%2fDYrmPNNcpgfFtbyTup9SUTDobTPIBU83D%2fI%2b5qizJELBGTLnG1G9gzovqD4%2bGC7qOCZqcpR4nXoCmcx1CLRM4joULN%2bnuO0Tx6d%2bK3BbZRlcZYJsa8WVTFlBtczViW2CEVeFyXuoLyS%2fgP3gQkP%2bhu2vIWjN01WNvtbUrpSbhOSbNz0IU8tHvEsUhILTo2cr%2fTvsP4ZWH9UmFBNn6TeWgQ0N1205jdjGXsOzbcZY2215rPysB67FZ2%2fdJDGwaS4MZa11pjrNJsmy80w%2bQx7zcyqTZl6ZWxG%2f7899dvGV9KerXBaZIVPTRJ4ftBtgE7fh%2btayEbsYNxw3iLHVxnHsu6fPF%2fYplemSry5gO3iKe9GO3UbbaD5Q%2fSfJSW%2bCaW%2fkD7ft%2bXg6GAyju%2fsomvSH06g7tcZ6HN0NxqF1PYy6YTi1ulOx0TSJNmQ%2bEI%2fOuHiceeu4J3ZkPiqYLYrFbduhW69YzMd8eDUQ8WwgFjcL8TifWEa36z9lQT%2bNdo8zJh5mEaaJeKLW4udivsYmhmkaieUcf3OYcXEG8eceVk6o5leMqP1WzS%2f%2b8ARSdtyXL%2bgyVlIUGnrAV2t9k5JYAHsbrEN0xple%2fyu4l6IOPsfvFDV2DWaWurCUOewLMGOJ8d9D75NMFeRm%2fnQuhYFnhOtK8p4WcXiegOI707%2b47OQEQk2SrNoHf3BfX8uNkFe7Yj9BQ6L0PrkZruoFZPktfHZiYQ%2bj43hISTkgVln5EaqJLoyZ3kdwBEpV2wehcvzXJIP9WsL17WBTfX2z8vU3g3lQuWMFAAA%3d
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Insulators 

The primary function of insulators is to support and 
separate electrical conductors from the supporting 
structure, without allowing current through themselves. 
This ACP covers: 

• Insulators of different material types (glass, 

composite and porcelain) used on our overhead 

transmission lines. 

• Phase conductor and earthwire clamps and 

associated hardware. 

Asset class snapshot 

Population – insulator sets 

11,192 Composite 

33,627 Glass 

7,173 Porcelain 

10,171 Earthwire hardware 
 

Capex 
 

 

RCP4 (forecast) 

$54.3m 

Asset health 2025 

 

• 80.4% Good 

• 16.2% Fair 

• 2.1% Poor 

• 1.0% Very Poor 

 

Work programme  

 

 RCP4 

Insulator sets 5,708 
 

Asset class strategy
 

Objective 
Achieve a high level of reliability and mitigate safety hazards, at 
least lifecycle cost.  

Measure  
Average annual unplanned outage rate (expressed in events for 
each 100-cct km each year) less than 4.0 for 110 kV lines and 1.5 
for 220 kV lines.  

Asset Strategy  

• Replace glass and porcelain insulators and fittings when 

their condition reaches replacement criteria (CA 20).  

• Replace composite insulators and fittings based on life 

expectancy, which varies between corrosion codes, or 

sooner where condition dictates.  

• Install composite insulators in extreme and very severe 

corrosion areas, and in sensitive areas where audible 

noise is an issue. Install glass cap and pin insulators in all 

other areas due to longer reliable life and electrical and 

mechanical performance. 

Investment need is primarily based on asset health. However, 
when it is deemed cost effective to do so, re-insulation work is 

bundled with any works where conductor lifting is done, e.g. 
reconductoring, pole/cross-arm replacement, or attachment point 
replacement. While this results in some insulators being replaced 
before end of life, this is an approach consistent with our strategy 
and removes future costs associated with re-accessing the site, 
design, and project management. It also minimises landowner 
interruption and provides greatest economic benefit. Additionally, 
if defects are identified during line patrols, e.g. gunshot damage to 
the insulator skirts, this is done as maintenance works as required. 
System growth projects also drive the need for further investment.  
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Figure 83: Insulator age profile 

 

Insulator health is influenced by the corrosiveness of the 
environment and, as such, their life expectancy can vary greatly. 
While annual re-insulation numbers are currently stable, this is 
expected to change over the next few RCPs as we undergo 
continuous calibration of our health model and make 
improvements to our corrosion zone mapping, which will enable 
improved asset health forecasting. Figure 83 shows the population 
and age profile of our insulators.  

In accordance with the strategy, insulators do not have a 
refurbishment option. Once the replacement criteria are reached, 
the insulator is replaced. This work is undertaken as volumetric 
capex work.  

Lifecycle – deliver, operate, maintain, decommission, 
and disposal 
Delivery times for insulator replacements are typically 12-24 
months with the detailed design and planning occurring in the year 
preceding the work delivery, where possible. At times, due to poor 
condition, some aspects of this process are accelerated to ensure 
components are replaced within suitable timeframes.  

The outage requirements for insulators are dependent on the 
specific task involved. These can be, for example, the number of 
insulators to be changed on a line, whether it is a strain set or 
suspension that needs replacement, whether the structure type is 
a pole or tower, and whether it is a HVDC/HVAC re-insulation. We 
also have the option of reinsulating structures (220kV and HVDC) 
under live-line conditions where this is required. 

We have programmes of work that address asset condition issues 
identified during transmission line patrols, inspections, and CAs. 
Examples of such works are insulator washing or replacing 
insulator hardware in bulk. Both are not routine and not forecasted 
but completed as required. Where a part of an insulator set 
requires replacement, this will be undertaken through 
maintenance as required. This can be, for example, when only the 
hot- or cold-end hardware requires replacement but not the 
insulator itself. Insulator fittings, such as  

 

 
 

 
armour rod repair/replacement is done as maintenance when not 
replaced with the full insulator set. In cases where only the jumper  
insulator of a strain set requires replacement; this too is done as 
maintenance. 
We follow an appropriate decommissioning process. Requirements 
for recycling and disposal work include safe work and site 
management, and environmental management processes. 
Insulators that are not recycled are sold as scrap. 

Asset risk – health and performance 
The overall health of the insulator asset class is good due to the 
volume of re-insulation work that takes place annually. Insulators 
not yet at replacement criteria are also replaced with other 
workstreams such as under-clearance fixes or pole replacements. 
In the interest of economic efficiency, insulators requiring 
replacement within the same RCP are also brought forward to align 
with attachment point replacement where viable to do so. We use 
the asset health model to forecast future work. Figure 84 shows 
the current asset health of our insulators and with and without 
investment. 

The predominant causes of failures for insulators are corrosion to 
metal pins of the insulators, third-party acts causing interference 
or damage, (e.g. gunshot damage), contamination and pollution 
that result in flashover, and adverse weather events such as 
lightning strikes (particularly on composite insulators).  

The three key preventive controls that we have implemented to 
reduce the likelihood of a failure include routine condition 
inspections including contamination checks, bird proofing, and 
predictive modelling. The quality of CAs has improved over time, 
which has enabled better health modelling. More recently we have 
completed an exercise to recalibrate asset health models using 
historic data sets compared against actual delivery, an exercise 
known as back-casting. We have also undertaken corrosion zone 
mapping improvements which have further improved the 
confidence in our health modelling.  

Figure 85 shows the unplanned outages for the last 10 years. It 
shows how unplanned outages have decreased over time, 
following improved asset management efforts. 
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Insulator failure can be either mechanical or electrical. Mechanical 
failure is largely attributable to steel pin corrosion and will 
generally drop the conductor unless the insulator set comprises 
some redundancy (multiple strings). Electrical failure of insulators 
is typically caused by pollution, either by bird droppings, salts, or 
other contaminants, which can lead to flashover. Non-technical 
failures include issues such as vandalism, bird strikes, or extreme 
weather. 

Figure 84: Insulator asset health 

 

 

 

 

Figure 85: Insulator performance 

 

 

 

 

 

 

 

 

 

 

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSectionf945450eac370dd6ab07?noSignUpCheck=1#%23_%23Eg4AAB%2bLCAAAAAAABADtV21v4jgQ%2fitR7m4%2flTYvQFuk1am8bAH1hRIItKVCjjMpaZ046zitKOK%2f3%2bSNwt7uHj3pdB%2fuPsWeeWY8eWY8tldqz1Ubqq5Xa8TxTMPT6lWTaCfmyalXo4ZZc2tVzyDqgdoikUwEpPAwYexAvSIBoOlZa6C0FkTIWLFC%2fuox8gxzFygEDoi5oRnV%2bYuO9m2IqfAj6fOw9NDmV1z2QsoSF7rLCATzw%2bcRHzi%2b2vAIi%2bFAxXGHQQChVBsrtRiOEKs2TNSSR0jlRShDiLiQFtB0Ee%2b0WqvWNCDUPNZct04c7TgNw48jRpaFxSZiZYSxMVDaPEwkwmw%2fTjCCMlKLvID7xWcSRJwumKtzQYlJgykl6v1qpv4a0wUEZKY2ZupCyqhxdBTxVxCOf0h5cBQJ7iZUHuWoXxwS%2b3SmHsxUScQjSDRbpWOHQebh7HJgzVvds%2bHImrevr8b4KZRoQjlLgjDHWVZnNB%2fdDjozdY0qLwsppQzVOgo4Ek0kFxm6F2b2L4QlEKPkHh1ISegi5VkZcD%2bUGaB5Nsq%2frW72PRc%2bY%2fjDyheehC5JCY8zRS%2bME5a7x9l1Il3OhdLyBU18qTQFINm7OrSQIsnWGwkSxh4XAaAJDyIeQrH%2bICVuW59LBZdptl8A4RhE%2bFjG8B2PmWqU%2bfmB3XW71cwdXFmFYI7D0XA%2b%2bpKvdz3pbCbvf45OQipAgnL9gt5Lbvb4y32IOBc8iWbqAyIFfE18ARYGzMACllf6rNgt64N%2fr%2bjiGKTSBcLk4m%2bW3Tnnbs4r8Yvs8qKKbBBLZTMbhzHlAty9KHnAvZy3hc3WTHcrhqjmAgtkmv9ip6%2bLrd7k%2fDkg4nmz%2fzPHf5Y3SQwW82nWFu5Xaj62JJFpd1nNxCxUlJKM9EeV%2b1ymKKtykALes6Z8KG1bLjYJ3PacK%2fJsKj9P547NJrXKbkN5R613Ft%2fJtqLv6LYSr5SZ31JvauCdmlyx37Z4t3nYcfvDulCywiih63xQ2pY0%2fiRVH6Xzr8ksY0g%2f683ZU5xQdYInqOGdgnbq1E1XozWjqq4fijr9v%2fb%2bmdrbOsX%2bswX2wftddo889oyaZpJ6RaPgVapG7bhyYtSNCuA10jAdw9SpidiRL9lHfHdw7o4FQ5O0QGOsUBJFh9tVKrImnwF%2fz8c99%2fM%2b4Xx6TBsJgj0TDKprpGLQKoJ1Uq2cQJVUdKiT42rV9E4IfHr9bHyieLn0Hz%2fDsv%2fkdO0399xe2tN%2b3HviPukONdq9rF8sT6c3437%2fwr4a2PawdzG2m2P9Rt7YV%2f0bS29f2E3LGuvNMXuWNLCfybTPbs2b5HZSWzhd9kaml4lrsOTu%2fNSky1pyN73xL1p95kz67K5zx26nQx3t3npP0XEvtN9uJy4bTWyNBuyJ6nfXd9OFhjqNhjbzptpvpossTsD5OYcZE%2fHRPkQUfMdHe2Z8CKG7fdiu1DMnxrKV0AX%2fcSE7YVrX7ubeX2onvisXP1LmpmpDO9S%2bsShkbcCrfhPwxIA8AHw1aNr3Vd8uMo5B4L1OCs5QPCG%2bzEy%2bhdk%2bvA4h9t%2bwnrW0sgPAFhxE2XNlB7tep28EkT1l8tvDBYllvjh28syDqtdPtANF12qauq23KEk3jH5Y25Fir0%2bQzO8ILyGOs8eRml51rAWJIH81acWspKmYbqhc%2fwFVT4d7Eg4AAA%3d%3d
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Forecast work and capex 
Health modelling is used to forecast the quantity of strain and 
suspension insulators of the various voltage levels that would 
require intervention in subsequent years. The exact scope of work 
is determined closer to the time based on the latest available 
condition data. The TEES building block rates are then applied to 
these quantities to determine an uninflated expenditure forecast. 

Opex: Re-insulation is funded through capex, and no associated 
work is done through opex work other than replacement of 
components. Replacement of any component portions of an 
insulator set, such as hot- or cold-end hardware, only jumper 
(including jumper hardware) or part of the insulator string will be 
funded through predictive maintenance work.  

 

Capex: The forecast capex and volumes for RCP4 to RCP6 are 
shown in Figure 86.  Significant recalibration of the health models 
and corrosion zone updates have been done over the past years, 
which is showing an increase in volumes from the RCP4 period. To 
maintain the asset health of the fleet due to an increasing number 
of insulators forecasted to be in poor condition in the future, more 
replacements are planned. This includes the re-insulation to 
harden the insulators, which are susceptible to volcanic ashfall, as 
part of the resilience programme.  

Figure 86: Insulator forecast capex and quantities by year 
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Paint 

Our approach to maintaining the structural integrity and performance of our steel transmission towers is 
primarily through our paint programme, with the alternative tower-to-pole replacement programme emerging 
during RCP4. Paint coatings help protect steel from the corrosive environment. The alternative approach is to 
replace small towers with poles when practical and cost effective. This section discusses the tower paint 
programme. 

Asset class snapshot 
 

Work programme  

 
 RCP4 

Towers painted 2,864 

Minimum approach 4,318 

  

Capex 
RCP4 (forecast) 

$345.2m 

Asset class strategy
 

Objective 
Our overarching objective for towers and poles is to maintain them 
in perpetuity, with a high level of safety, resilience and reliability, 
at the least lifecycle cost.  

Asset strategy:  

• First paint towers based on the economically optimal 

point. 

• Repaint structures when the undercoat shows through 

the topcoat. 

• Use the asset health model to plan interventions. 

Complete all actions required to implement the 

widespread use of poles to replace towers. 

We have a well-established tower painting programme. Towers are 
identified for painting primarily by asset health. Delivery 
considerations such as landowners, property boundaries, site 
access, seasonal constraints and maximum resource availability are 
also accounted for in the investment planning.  

To ensure the structural integrity and performance of towers are 
not adversely impacted we focus on completing full tower painting, 
recoating previously painted structures, and the painting of the 
backlog of now due towers. Full tower painting includes painting 
the MAD areas of the tower. Our strategy is to recoat painting 
prior to any coating system failure, and new paint to be completed 
prior to the onset of significant rusting of steel members. 

Figure 87 shows the population and age profile of our painted and 
unpainted towers. Table 26 shows the percentage of towers 
painted in each corrosion zone.  

 

 

 

Table 26: Tower paint profile by corrosion zone 

 

 

 

 

 

 

 

 

 

https://app.powerbi.com/groups/c4e45679-e2a4-461f-b400-347b0190bb64/reports/9ac0a3f6-f72e-4483-b205-522ddd9485da/ReportSectionb15d7a3993b3e8ddeece?noSignUpCheck=1#%23_%23qQcAAB%2bLCAAAAAAABACNVftv4jgQ%2fleQ764%2fQXFeQJCqUyncAoJuIRAoy%2brk2BNI6zw2cbaiiP%2f9nAccdO8qJCTsmW8eGX8zs0cDhtpIdUjDbegMqAJ6yyUmY9g0aJMwgrFLKaqiBxKJNIYMHqScV9Ej8UGa3icJiMqYBGQDPgSi8sRJIPFdSGjsRcILg6NFN3wMxSCgPGXQ30UQcy94nYVPjofaLuEJVJE893juB7X3qDzOJBa1NamVMTJ5GXoKURgLC2gWxFEM1iSaaWqOBi3GAChkaXhJxMmutJiNKk%2fEk86ryPaSVMY85maRn8D%2b8riA%2bCQrrhYI4QWbUnoooZ0wfPVJ%2fHqyBy7z%2bFXeIQlY3KO52297VJwtQUSWz34dr4NKZY3cIvIatSvfClmlsj8eMsDvCd2CTzLAGm2FiNr1ehS%2bQex4tzT061EcspSKegH7zSGJR9eoeu5CkHgDIvNw5rlQOBwKz9bj%2fZPV%2fzr7u3s%2f613YZ0Aa8tQPCuQ4DMS20gtYpSu%2fZY3%2bRR4uohZflj1hZqdc6ELJASLCuPA4CD4k%2fJPwFC5rUihUrBo1rNU0PFOUNsbytzrP4PuFmxh%2bpF4MlnxEDsU7Sb5kbnPSHaGH4nC0Pdbrkze5qm7XVe0YPPs7nNhZspbqLao1DZW0zFZDoQo2GUWH7yUTT%2by6qi3zdjcJxURzGzW3qUJN11tazVGxUTNUlTFm6i2DEYmdeYJ%2f5qvnO8DmMZeQjJGJpCSJottzWsZ5i%2bbAP4vzgN1dE%2f5mE4dpJMFUB91oNM0aqESv6Q3FrTk6xjVNbzpYMbHjNPSbtzv1hoaB623uYDd8cfr2O%2fti7%2bzlMBm8hB7pTzHtjxujnbmczIfDkf34ZNvTwWhud%2bbKREzsx%2bHEUroju2NZc6Uz56%2bC%2bvYrWQ75szZJnxfG1unzd7Icp0zl6eqLqdGdka6WE2%2f0MOTOYshXvRV%2fXk4Vafc%2beImag8B%2bf14wPlvYmPr8hSqrr6vlFksdpoHN3SX%2bQ2OyigtwPq9hXomkfk0hynon9StfeAoBO59we3TvJJKuAvrgbbaiF2QUZ6fxfNQuPCa2%2f6csTFEb3%2bIPFqWsC3Iid8ANYygSkMMd4%2f9WfQwyTyB%2bkE0Uh1yKF8QTuclHmO3B2xQS713yF2dM9kHOXD%2fKt8oF9nDI9kqcb5yig0YkEUVw2Vy5B6SYKq5WFNzC6FxvUZI1iJJlfiaVwz2VxTR%2bFY4hSfIdhlC2SLYkgmK54fJ2LFN5PZXy8A%2bRPaDWqQcAAA%3d%3d
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Figure 87: Tower age profile 

Lifecycle – deliver, operate, maintain, decommission, 
and disposal 

Painting utilises specialist resources and work is delivered through 
a mixture of selective source and open tender to maintain and 
develop suitable service provider resources and competencies, 
while maintaining a competitive pressure on prices. We scope a 
programme of projects 12-36 months ahead of delivery, ensuring 
time for finalising delivery scope details. This enables efficiency 
opportunities aligning resources, land use and system operational 
requirements, while maintaining a continuous year-round painting 
programme. This also ensures changes can be effectively managed 
without compromising safety, asset health, structural integrity, or 
performance objectives. 

During delivery stages, all practicable steps are taken to minimise 
impact on the surrounding environment, with sustainability 
considerations under ongoing review. 

Most tower painting work does not require an outage, but some of 
the work cannot be undertaken with lines in service. Painting 
within the MAD on all structures requires an outage. As such, our 
approach is to seek outages (including additional ones), where 
possible, and use these periods to prepare and paint the area 
within the MAD on as many of the structures as possible within the 
outage period. Where an outage is required, we plan them to 
provide a safe environment for employees and service providers to 
undertake the work while minimising disruptions to customers and 
end-users. 

 

Figure 88: Tower protective coating asset health 

 

 

 

 

 

All inspection requirements for our towers are covered in the 
Transmission Lines Structures ACP. There are no specific 
maintenance activities associated with the paint programme.  

However, painting of towers does have significant benefits in 
addressing minor structure maintenance tasks such as steel and 
bolt replacements, earth plate installations, signage replacements, 
and addressing any identified or emerging defects. 

Decommissioning and disposal do not apply to our paint 
programme. 

Asset risk – health and performance 
Figure 88 shows the current asset health of our total tower 
population’s protective coating and also forecast asset health at 
the end of RCP4 with and without investment.  

Asset health scores reflect the expected remaining life of the tower 
steel protective coating for unpainted structures, or the remaining 
life of the paint coating for painted structures. Application of the 
paint strategy ensures painted towers are maintained prior to 
coating system failure and ensures unpainted structures do not 
deteriorate beyond paintable condition thus requiring a more 
costly replacement strategy. The increasing percentage of the 
protective coating in the fair to poor asset health bands is 
reflective of the tower-to-pole strategy, as these towers are 
managed through to replacement with a pole as per the 
Transmission Line Structures ACP.  

https://app.powerbi.com/groups/c4e45679-e2a4-461f-b400-347b0190bb64/reports/9ac0a3f6-f72e-4483-b205-522ddd9485da/ReportSectionb15d7a3993b3e8ddeece/ReportSectionb15d7a3993b3e8ddeece?noSignUpCheck=1#%23_%23ywQAAB%2bLCAAAAAAABACVVF1v2jAU%2fSuVH%2fZEwEkcIJGmaRSmIm1VRWh5tuMbsHDiyHZWdRX%2fvc4HiNF2Ym%2f2uefee3R9rl%2fRkqME5RFmLIzIhLKM%2bH7OCIcck2mW0wD7foYG6JZWttbQ0MtaygG6pwW41Af1DHq2vFlBpbR1xDmYTIvKClUeqXN1r%2byyzGTN4e6lAi1FuV%2brByZQklNpYIDceSGhgNKi5BX1x7XjoiR0UbqFBu97dr1SyJomzI%2f4hIZxHLIQppwDZNDIEKaS9OU%2fMp6EqZ2Yo%2biU%2fgb%2bQ0gL%2boR11xSsFeW2Rw89dabUvqB6f8oH6dq9x2fUQCpFdla2zb%2fAPhtv%2b14xzTAN87GXTwLwCJmGHgtw5EVBwDmPyTTi1HHXwsoPiywKBvxRSxfbWVuZZDSiVTWsGh4Tw0wVI91yW%2bK37rzkX6%2fp%2b2WrVV05ckaARONJ7EFAiUfGfu4xgrEXkgnDfuwcNyZOywbYv5W09czomnK9ajO6RujoGlOsoOTnL%2f6KvjOjZG3hDsR2ZxclZRL4ycfH6EZwu%2fss2KWiBA%2fxRUaPzcFZdwa50tAJcFuA8cehyyaPBvStKq1W0sEbKmybckl7EvC8AiP%2bOIPgxioFpJYWVbt%2bf3EPh2YBdbuanTd%2fUmO75s62bQXkxwEe3Ph4itF5PM1o40C%2fUX6GWmprN8zoPfgLjGmXHaFmsXa0gu4XwP3tOKb%2behrl4Q0pk8RLywQAAA%3d%3d
https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSectionf945450eac370dd6ab07?noSignUpCheck=1#%23_%23CA4AAB%2bLCAAAAAAABADtV1tv6jgQ%2fiuRd%2fc8ldPcgIJUrcrlFFAvlIRAWyrkOENJ68RZx2lFEf99nRuFc9qz7Uqrfdh9ij3zzXjyzYwva9T3UBPV9OqRsdBr9YZqmlXNPGpgfaGrmuHimlcDFx2gNo5EwiGFhwmlB%2bgCByBNT9pDpb3EXMSKFbLnBcWPMPeAQOACn%2buqbs6fNGnfgZhwPxI%2bC0sPHXbBRD8kNPGgt4qAUz98tNnQ9VFzgWkMB0iOuxQCCAVqrlExtCUWNQ2pxfeQyotQRhAxLiwg6SKLhlk1qypgYtRVz6thV62nYfhxRPGqsNhGrNgyNgpKh4WJkDDHjxMZQRmphZ%2fA%2b%2bZTATxOF8zVuaDEpMGUEnS7nqFfY7KEAM9Qc4aWQkTNw8OIPQN3%2fa%2bEBYcRZ15CxGGO%2bsXFsU9m6GCGBOb3IKTZOh27FDIPJ%2bdDa97unYxsa965vBjLT6GUJoTRJAhznGV17bl9PezO0EaqFllIKWVSrUkBk0RjwXiG7oeZ%2fROmCcRScisdCIHJMuVZGTI%2fFBmgdWLn33Yv%2b55yn1L5w8o3loQeTgmPM0U%2fjBOau5ezy0R4jHGl7XOS%2bEJpcZBk7%2bukheBJtp7NcRgvGA9AmrAgYiEU6w9T4nb1uZQzkWb7CSRcBhHelzG84TFT2Zmfd%2bwuO%2b1W7uDCKgRzObRHc%2ftbvt7lpLudvP65dBISDgKUyyfpveTmA3%2f5ESJOOUuiGbqTSA5%2fJD4HSwZMwQKaV%2fqs6JbNwb9XdHEMQukBpmL5N8vulDEv5xX7RXZZUUUO8JWynY3DmDAO3ocouZO9nG8L29ZMu1WGiHKBBSLNf9Hpm6LVW4w9Bpg%2fbvs%2fc%2fyjvIVjsKhPsm3hdo3ysSWwSHeX9YzPQkUpyUh%2fVLnNZYqyLgcp4DVryqfStuNim8Bdz7kiz6by83Tu2WxTq%2bxvKK%2bozd7ie9lWtD3dTuKVMvM76m0NvFKTK95o%2bVfA3Z6Pd4tAyaqghG7yQWlbcvaTvHyWu79mrowh%2fWy2B01xHNWwPC71RQPUhlszPJVUdRNt7oqi%2fL%2fQ%2fqFCe%2bM0%2bM9W2idvddntsb7Qq6qBaxWVwKJi6tV65Uiv6RXwqqZuuLqhEUNibV%2fQz%2fjuyrk35lSapJUay1LFUfR1t1x5trVnwN%2fzcd87%2fkg4X%2b7TU1WCFwboRFNxRSemBGvYrByBiSsa1HDdNI3FEYYvz8f6FyKvlP79MawGD27PefFOnZUzHcT9B%2bbj3kglvfPa2aoxvRoPBmfOxdBxRv2zsdMaa1fiyrkYXFla58xpWdZYa43poyCB84inA3ptXCXXk%2brS7dEXPD1PPJ0mN6cNg6yqyc30yj9rD6g7GdCb7g29no40affSf4jq%2fdB5uZ541J44KgnoA9FuLm%2bmS1XqVBI6dDFVfzM8yeIE3J9zmDERH36EiILv%2bPCDGR9B6O0esWt04saybAX0wL9fim6Y1rW3ve2X2onvieV7ytwUNdWv6ncWhawD8oLfAnloQB6AfCuo6tuq7xcZx8DlbU5wRqV4gn2RmXwPc3x4HkHsv8h6VtPKDkDuxUGUPVL2sJtN%2bjLg2QMmvzOc4Vjki8stPfOAtIauHiiaeqSiXb1FcNowWhr5jlRu%2bokks%2fqj8BziOHsSofSCYy1xBPlbSS1mJU3FdEvl5k%2fzBDIPCA4AAA%3d%3d
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This portfolio workstream is an intervention programme before 
degradation has reached a point where failure is possible.  

Performance of tower structures is historically good with very few 
failures. No failures are attributable to protective coating 
condition. We have not identified any specific asset performance 
measures applicable to this programme of works. 

 

Figure 89: Paint forecast capex and quantities 

 

 

Forecast work and capex  
Work volumes increase as we recoat an increasing quantity of 
painted structures and undertake painting of new towers each 
RCP. Coupled with the growth in MAD paint completion, the 
forecast expenditure increases during RCP4 and then remains fairly 
consistent across RCP5 and RCP6. This is despite the reduction in 
painting from future replacement of older, smaller towers 
structures with poles. The Transmission Line Structures ACP 
outlines the expected expenditure on the tower to pole 
replacement programme over the next three RCPs. Figure 89 
shows the forecast work volumes and expenditure until RCP6. 
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Structures 

Transmission line structures consist of steel lattice 
towers; concrete, wooden and steel poles; and 
components including attachment points. They are 

used to physically support conductors, earthwires, and 
aerial communications cables. Painting of towers is 
covered in the tower paint ACP. 

Asset class snapshot 

 

Population 
 

13,146 Poles 

23,453 Towers 

64,278 Attachment points 

Capex 

 
RCP4 (forecast) 

$149.2m 

Pole asset health  

 

• 86.6% Good 

• 12% Fair 

• 0.6% Poor 

• 0.8% Very Poor 

 

Work programme  
 RCP4 

Poles 1,314 

Towers 1 

Tower to pole 86 

Attachment points 2,280 

  
 

Asset class strategy
 

Objective 
Our overarching objective for towers and poles is to maintain them 
in perpetuity, with a high level of safety, resilience and reliability, 
at the least lifecycle cost. 

  

Measure  

• Number of storm events resulting in a major tower 
failure of ≤ 0.1 per annum, and major pole failure of ≤ 
0.75 per annum, on a 10-year rolling average 

• Zero major tower or pole failures directly attributable to 
loads imposed that are less than their design criteria 

 

Asset strategy  

• Repair or replace structures that have degraded to a 
point where they can no longer support their structural 
loads.  

• Replace attachment points at the onset of section loss 
(CA 20) or before the fastener threads seize up (CA 30).  

• Replace steel components where deemed necessary and 
cost-effective.  

 

Investment need for poles is primarily based on asset health. Life 
expectancy of poles is typically 50-80 years, depending on the 
construction material. These structures are managed through to 
replacement. They are replaced with steel or concrete poles and 
steel cross-arms subject to design, location, and sustainability 
considerations. Individual pole or cross-arm replacements are only 
completed where this is a least lifecycle cost solution for the 
structure. 

Investment need for maintaining towers includes tower painting, 
tower replacement in full or in part, conversion to poles, 
attachment point replacement, and steel and bolt replacement. 
Options analysis considers the overall tower condition, the 
corrosion zone, and plans for the line or specific towers in 
determining which option is most appropriate. 
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Figure 90: Pole age profile 

Figure 91: Tower age profile 

Figure 90 and Figure 91 shows the population of our poles and 
towers. Life expectancy for unpainted towers ranges from 18 to 
120 years depending on the corrosion zone. 

Our tower-to-pole initiative is an emerging solution for managing 
the future replacement needs of many of the smaller/lightly 
loaded older towers. In many locations new steel poles can be 
cost-effectively installed to meet all design and operational 
requirements for these smaller towers. Planned intervention with 
steel and bolt replacements will ensure towers remain fit for 
purpose through to replacement with a pole.  

Unplanned tower replacements typically result from major hazard 
events, such as environmental events or third-party interaction.  

Attachment points supporting the insulation assemblies and phase 
and earthwire conductors are subject to corrosion and wind-
related degradation. These components are managed by 
replacement with interventions completed prior to major 
degradation of the items and before unacceptable risk of failure 
under design loads are exceeded. 

Lifecycle – deliver, operate, maintain, decommission, 
and disposal 
Delivery times for pole replacements and attachment point 
projects are typically planned on a 12-24-month horizon with the 
detailed design and planning occurring in the year preceding the 
work delivery, where possible. At times, due to poor condition, 
some aspects of this process are accelerated to ensure 
components are replaced within suitable timeframes.  

 

 

 

In addition to the transmission line patrols, inspections and CAs, 
we undertake defect rectification, fault response, attachment 
point component replacement, steel and bolt replacement and EPR 
mitigations. 

We rarely decommission a tower or pole site. However, where it 
does occur, consistent with our environmental objectives, our 
decommissioned sites are reinstated to integrate with their 
surrounding environment, and in some cases, to their original 
natural forms to allow the land to recover. 

All decommissioned items are removed from the site and 
recyclable components are sustainably disposed of.  

Asset risk – health and performance 

Figure 92 and Figure 93 show the asset health of our poles, and 
attachment points.  

Figure 92: Pole current asset health 

  

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSection332b23421c4b30b27212?noSignUpCheck=1#%23_%23lQ0AAB%2bLCAAAAAAABADtV1tz4jYU%2fiset92nsPEFAmFmp8OtCwxJCAZDEjIZWZbBibBcWQ5NGP57j2SbS7K73Tz0qX3y0bnp%2bNP55OON3vP1ul6rGrZnBuVzYgRlOwi88rkVmIFfqdZMo2aU9RO9hWKRciLdo5TSE%2f0SrQiENlpDrbVEXCSaE7F1QNETefAJJiuP8AfLsMoPzybEt0mCeRiLkEVFhja7ZKIXYZr6pPsSE07D6GnMhl6o1wNEE3Kig9yhZEUiodc3ei6OwVev22BFCyL1eSkjEjMuHILlJrZteZZdtkxc9mzDs6qWackywiSm6CWPcMJoQYnWZlEq9uWDmxsmKVRQVOqgZ%2bL%2fEVJBeCI3zMyZovCRxRQa%2fW4z139N8JKs0Fyvz%2fWlEHH99DRma8K98DNmq9OYMz%2fF4jTz%2bsVDSYjn%2bslcF4gviICwjZQ9SlSGxsXQeWh1G6Ox89C%2bupzAIzdCCGY0XUWZn%2bN0xg%2fjm2Fnrm%2fBFKiSJGRgNkHBAGgkGFfevUjFPyOakgQ0d5BACISXEmdtyMJIKIdmY5w9W131bDWGjVZvfDXKVix6Jhy20cYcRUnA%2bIpwZQG4MYsiOBLGE6XpQKssNWcdCnjvA9U65GS%2fmsJK6yLur1Gu%2foOlkY%2fkyWpfeUgpoK21hm9NvQiqCBB%2bFxOxqFTEKdsuyd4pq6YX%2bYzxvMIFQTzXJinNYIPVgGFENYfw5xCTdy89cBstJVylQuVqhRynodCanEB78SMbJBY8VXAf5IF3ZGmsHIeM5jgNZfdoLXnqh4q32w85E5IDzwAQgxeLFko9IggX9Y867oUSxiqDAxVgyW6lmyJKNRT52oixQGumyRJS5BteDTpH1ffTSLFNa7K%2fMkO735zr9yBx8mcKp5hRzCE0o%2bU8p%2fb2HliWEXZHGskj6Fk9UzhEyNpzDm5zEjYZe1oh%2frRjpkr8Xt9ECXEonI4k7N1Gz2RHICF5v5nzeaRpBTtk52t3mU7TNoUgHfYk1j7E4oMUOz4fZs4MGbm1H7P7KGbHdO2Y6nuv7dHmR%2fTXzCPbwU2gFVfBgXl3KeyhyQzfYMje4f4ox3ebQFNdULhuM6GILTD7wbl8FLt%2fRq6oQT62u09A%2fqEoI2xWalW7UqtUUdU%2fOzs3DX17nzfl%2f4327zRafvX9Z5vrgyOWGuWqgVUxbHRWMjAJSmWrUi3VrDOrRPxK2bJhJDKxDb7jUNCP5O7A2p9wCiGyORPoThTHnw87lKvbXDn%2bnsk9%2f8vPlPNpIT924BzYxMKmgUoWLoOzicqlGimjkknOULUMg2kNkU%2frL9YnmCmCcPGFvPQfva776n91X9xZP%2bk9shB1RwbuXpwNXs5n15N%2bf%2bBeDl131BtM3ObEvBbX7mX%2f2jHbA7fpOBOzOaFPAq%2fcJzTr0xv7Or2ZVpZel76i2UXqWzS9%2fXpu45dKeju7DgetPvWmfXrbuaU3s5EJca%2b9x7jai9zXm6lPx1PXwCv6iM3bq9vZ0gCbgSOXBjPjN9sHFKfE%2bzGGConk9GeAyPFOTn%2fyxEck8g%2b%2fqhu94SXQtoJ0SbhYik4k%2b9rfjd6FdRr6Yvk9Yxaq143PxpuIXNcmMG03CYwnJCsABnfD%2bLbp7SaThHAYLQVnFNRTFAoV8tbNDcl6RJLwFfrZkJ29InD9rmL1x3Dku93KMZ2rv4lsTBigRGSbwy2uMujmuWWcaPK3Rz%2b0OzDxgdmUlR9o4Z5PAczKe%2bUFSRL1f6LLmcZZophkPy5Gvipgypc7KLd%2fA0k9rUuVDQAA
https://app.powerbi.com/groups/c4e45679-e2a4-461f-b400-347b0190bb64/reports/9ac0a3f6-f72e-4483-b205-522ddd9485da/ReportSectionb15d7a3993b3e8ddeece?noSignUpCheck=1#%23_%237AkAAB%2bLCAAAAAAABADFVltv4jgU%2fivIu9snKM6Fq1StSmGGIKCFQKAMo8qxD%2bBikmzsTEUr%2fvs6Ca26zO4M0mq7KA%2f2ufOdi88LchhqIsBW1ahXmU0q1F5ZdWLVKK6b9RpmFmmsABXRDYlUEkMqHiRCFNGQ7ECrXksJqjAgAVnDDgJVuBMk0PJtkDTmkeJh8KrRDoehcgIqEgbdfQSx4MF2Et75HDVXREgoIn3uiMwOar6g43GiZVHT0lztI6UfXY8hCmPlAk2d%2bEaF1YjVaFi%2bBXXGAGgadpvLSJD9UWPSL9wRro0Xkcdlon2%2bxuaSb8A%2bcaEglqmLnJ0TtCLKnb%2fdv7ws0a%2bSbmBHlqi5RBuloma5HIVPEPv8koa7chSHLKGqnEv94hPJ6RIVl0iReA1Kq72kZ19AZuHTw7XrdiYPg9vhpNu%2fzyRpKJJdkLFzmFMkluigWasskvzeNDSB5X%2fUBaV4sJa5eS77Id0CcwKPw9MgZKm0ihNITYQ6A0SFcWbfCTKP34hIIFX%2bskST2XiJvmpiDH8kPAZX2xXggsgBXx6Tdih%2bNBauIiqRH4bDze1g4LiuczvstP8nQNo5IKdA3AgiJV9xSlL%2furTVptA3PwyYLKbCUv8KfWfYcc8C56tupbxx%2f8NmcofXd273dvLQvp50TlEbhIHGqROwQpuof99Ox5z%2fHC4Tm5UStkoWnhhGE2P9Lc6E7FBEOVqv8eRj63CcW60w3O5IvH0bZpmJ7%2bktIsEVnGYz7t3cO6H9ZLJnL0aDUEysVbW0qplQsu26VfJNXClVTJMx1rDrFUa07IQr8SNbnZ0PbBoLLZJmXeq0kyi6fJ%2f6OCuWTPD3%2fOywq3PcX6zjMIm0MLXBrlRrjRKYxC7ZVWNV8m2MS5Zd87HRwL5ftS%2berswLGgYrvr6Cfe%2fR73rP7LO39%2bY96TyGnHTHmHYH1f6%2bMR9Ne72%2bN7zzvLHTn3qtqTFSI2%2fYG7lGu%2b%2b1XHdqtKZiq%2bjO25J5T9xbo%2bR%2bVtn4XfFM5oOEmSJZfG5YdF9JFvMR79%2f0hD%2friUVnIe7nY0PrPTuPUU2X2fP9jInJzMN0Jx6psbhdzDdY8zANPLGa498splGcgf9jDDMkZPkcII54y%2fKZGR5DwN7X5Qu69qVuNgVd4OuN6gRpV7K3F%2f6VO%2bNMbf6JmauiJr7EJxpHWht0c7ZgFcaQB6D3A4z%2fnnXqZCohvtEzIA6FJs8IV5nKqVja4mOQ%2fFnXL04reQf64dlF2WLyF9nDId0O4mxpyTuoT6TKnevmyiwgo2HiYsHAdYze811K0gYx0sjfUbMXDjUr3xMHIGW2BqF0KrgbEkG%2bHxnH2ytMx%2bsblIc%2fAReEbZnsCQAA
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Figure 93: Attachment point asset health 

 

Figure 94 and Figure 95 respectively, show our pole structure and 
tower failure performance against the strategy objectives. 

Figure 94: Pole performance 

Figure 95: Tower performance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSectionf945450eac370dd6ab07?noSignUpCheck=1#%23_%23Bg4AAB%2bLCAAAAAAABADtV1tv6jgQ%2fiuRd%2fc8lTYJt4JUrcrlFFAvlECgLRVynKGkNXHWcVpRxH%2ffyY1Cz2XblVb7sPsUe%2bab8eSbsT1ek65L6mRO3WqZmtVq5RhK%2btyo0XK1VNRNKDumXoEaOSBNGqhIQgz3I84PyCVdApqeNvtac0GlCjXLFy9zTp9g5gKDpQNyZupmafZsoH0LQia9QHnCzz20xKVQXZ%2fxyIXOKgDJPf9pKPqOR%2bpzykM4IDhuc1iCr0h9TbLhELGkXkQtfYBYnoUygEBIZQGLF5nXSuVSWQfKilXddSvU0atxGF4YcLrKLLYRa0OMjYPWEn6kEGZ7YYQR5JFa9Bncrx5XIMN4wVSdCnJMHEwuIXfrKfk1ZAtY0impT8lCqaB%2bdBSIF5COd8jE8iiQwo2YOkpRvzg09NiUHEyJovIBFJqt47HDIfFwetG3Zs3O6WBozVpXlyP8ZEo0YYJHSz%2fFWVZ7OBve9NtTskHVPAkppgzVBgoEEk2VkAm66yf2z5RHEKLkDh0oRdki5lnrC89XCaBxOky%2fzU7yPZMe5%2fjD2lcR%2bS6NCQ8TRdcPI566x9lVpFwhpNb0JIs8pTUkINn7OrRQMkrWG0rqh3Mhl4AmYhkIH7L1%2bzFxu%2fpUKoWKs%2f0MCMcg%2fIc8hu94TFTDxM8P7K5azUbq4NLKBDMcDgez4dd0vatxezt5%2b3N04jMJCrSrZ%2fSec%2fOBv%2fwIEWdSRMGU3CNSwh%2bRJ8HCgDlYwNNKn2a7ZXPw7xVdGILSOkC5WvzNsjsTwk15pV6WXZFVkQ1ypW1nIz9kQoL7IUrucS%2bnx8J2a8a7FUMkqcACFec%2f2%2bmbbKs3hHhaUvm03f%2bJ42%2flDRqCxT2WHAt3a5KOLUVVfLqsp3Lqa1pORvyj2l0q07R1PogBb1nTPpW2HRfbBO56ThVpNrWfp3PPZptabf9AeUNt9hbfy7Zm7Ol2Eq%2flmd9Rb2vgjZpU8Z0t%2fwa43%2fPxwyLQkirIoZt0kNvmnP0kL5%2fl7q%2bZy2OIP5vtRZNdRxWK16U5r4FecypFV2dls0Q291lR%2fl9o%2f0yhfXvh%2fWfr7JM9XdI7VudmWS%2fSSkFnMC%2bUzHK1cGxWzAK45ZJZdMyiwYqIHXqKf8Z3G%2bfuSHI0ies0xEKlQXC4W6wyOdgT4O%2fpuOuefCScLw%2fxnYrgeRFMZui0YLISgg1aKmADTAsGVGi1VCrOjyl8eTkxvzBsKL2HE1j1Hp2O%2feqe2St70gu7j8KjnYHOOheV81Vtcj3q9c7ty75tD7rnI7sxMq7VtX3Zu7aM1rndsKyR0RjxJ8WW9hOd9PhN8Tq6GZcXToe%2f0slF5Jo8uj2rFdmqHN1Orr3zZo874x6%2fbd%2fym8nAQLvX7mNQ7fr2683Y5cOxrbMlf2TG7dXtZKGjTme%2bzecT%2fbeiiyyOwfk5hwkT4dFHiMj4Do8%2bmPEB%2bO7uBbsmp06IZaugA97DQrX9uK7dba%2bfa8eeqxY%2fUqampK4f6u8sMlkLsL1vAF4ZkAaALwVd%2f77q%2fSKjECT2ckoKjuIx9VRi8h5me%2fAygNB7xXrW48peAp7EyyB5ouxhN5v4XSCT50vaMZzTUKWL44GeeCBGzdQPNEM%2f1smu3mI03jBGHPmOFI%2f8CMksfyu8gDBMHkQkbm%2bsBQ0gfSnp2SynKZtuqdz8CYo1mwMGDgAA
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Forecast work and capex  
Opex: The forecast includes steel and bolt replacement, 
attachment point component replacement, signage, earth 
potential rise mitigations, bird deterrent installation and climb 
deterrent installation.  

Capex: Figure 96 shows that pole replacements are forecast to 
continue at or slightly above the historical volumes for RCP4 and 
then drop back for RCP5 and RCP6. 

Figure 97 shows the tower forecast. Historically, we have replaced 
two towers per year under this workstream. We have continued 
forecasting unplanned tower replacements at this quantity, 
ensuring visibility of this workstream remains. 

Following proof of concept. the tower-to-pole programme 
commences in RCP4 and increases over the following RCPs. We 
expect this will continue beyond RCP6.  

Figure 96: Pole forecast capex and quantities 

Figure 97: Tower forecast capex and quantities 
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Foundations 

The performance of foundations is critical to ensure 
the structural integrity, reliability, and public safety 
of the overhead structures and conductors they 
support. Most of our foundations are used to 
support steel lattice towers, but we also have a 
small number of larger steel pole (monopole) 
foundations. This ACP also includes the foundation 

interface, which is the connection between the 
buried foundation and the above-ground structure.   

The type of foundation and interface used varies 
depending on design loads, soil type, and the 
preferred construction practices of the time in 
which they were installed. 

Asset class snapshot 

Population 

8,578 Steel grillage 

49,514 Concrete over grillage (CoG) 

9,391 Concrete plug 

527    Other tower foundations 

100      Pole foundations 

Capex 

 
RCP4 (forecast) 

$116.5m 

Grillage asset health  

 

• 69.9%  Good 

• 23.5%  Fair 

• 5.4%    Poor 

• 1.2%    Very Poor 

 

 
 

Work programme  
 RCP4 

Concrete over grillage 755 

Cathodic protection 571 

New foundations 4 

Slope stability & river 
piling 

49 

Marine foundation 
strengthening 

4 

 

Asset class strategy
 

Objective 
Maintain our transmission line foundations in perpetuity at least 
lifecycle cost to ensure the integrity resilience and reliability of the 
overhead structures and conductors they support.  

Measure  
No more than one major foundation failure every 5 years and none 
on highly critical foundation assets.  

Asset strategy  

• Strengthen, refurbish, and disassemble foundations with 

a focus on sustainability and minimal impact on the 

environment.  

• Develop our whole-of-life asset information for the 

foundations fleet.  
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Figure 98: Foundations age profile 

Investment need is primarily based on asset health. Timely 
refurbishment of grillages is required to avoid deterioration to a 
point where higher-cost tower propping and major steel 
replacement is required. Other key drivers are replacing poor 
condition foundations, undertaking waterway protection work on 
foundations in or adjacent to riverbeds, and remediating slope 
stability issues. 

Options considered are refurbishment or replacement. To 
determine the preferred option, inputs such as foundation loads, 
constructability, and plans for the line are considered along with an 
economic assessment to ensure least lifecycle cost.  

Concrete encasement of buried steel foundations (CoG) and 
Cathodic protection (CP) are now the preferred grillage 
intervention options. Where an asset is forecast to remain in 
perpetuity, we will consider CoG as the preferred option, with CP 
as an alternative where CoG cannot be delivered in a cost-effective 
manner. CP is considered as the primary intervention where the 
structure is to be decommissioned. In these finite-life 
considerations, CP can maintain the foundation through to the end 
of its required life. However, CP is not a viable option in some 
locations due to soil resistivity, proximity to substations, and 
proximity of buried services. In these situations, CoG is most likely 
to be the intervention option selected. 

Grillage foundation refurbishments are based on the condition of 
the interface; this is when the grillage is at CA 40 for all structures 
except low- to medium-level criticality suspension structures, 
where the intervention point shall be CA 30. 

Concrete foundations are long-life assets with the objective to 
ensure they remain fit for purpose. Interface maintenance 
interventions are asset health driven with proactive refurbishment 
prior to the onset of significant rusting. Complete replacement of a 
concrete foundation is rare and is managed individually when the 
need arises.  

Figure 99: Grillage Foundation asset health 

 

 

 

 

 

 

Figure 98 shows the population of transmission line foundations by 
age and type. 

Lifecycle – deliver, operate, maintain, 
decommission, and disposal 

Delivery times for foundation work is typically 24 months with the 
detailed design and planning occurring in the year preceding the 
work delivery, where possible.  

There are no specific outage planning requirements for foundation 
works, and work can often be undertaken without an outage. The 
only exception is significant foundation strengthening activities 
where outages are generally required to enable the large 
construction equipment to operate beneath the line. 

We complete planned maintenance on our foundation interfaces in 
accordance with our standard maintenance procedures. For our 
interface maintenance, this involves a combination of cleaning, 
painting, and grouting.  

Decommissioned foundation sites are reinstated to integrate into 
their surrounding environment and, in some cases, to their original 
natural forms to allow the land to recover. 

 

https://app.powerbi.com/groups/c4e45679-e2a4-461f-b400-347b0190bb64/reports/9ac0a3f6-f72e-4483-b205-522ddd9485da/ReportSection96324f81af71a4135abb?noSignUpCheck=1#%23_%23pg4AAB%2bLCAAAAAAABADNV1tv2kgU%2fivIu9un0NjGQECqVoBpMeIWbAyhRGjsOYYJg%2b31jBORKP99x2MnTWnTpl2lXcTD%2bNz9nYvP3CkWVppKoNcbdRX0huHXDFWtedVKw%2fNwQ0eGUQ1AU06UDop5mkAmHqaUnigjtAeh2mIMeGmIQrSBPYS8NKEoFPImMD8hMSdR%2bKBhRqOIW6FPUwy9QwwJJeHOiSYeUZoBogxOFHHuUmlHad4pxdERskqzIrjCR0YvXE8hjhJug585adQquhGcaSioa8jQKlXkeVkYhMUUHQoNZ1B6H6UhRpkGE2yXsFR4fojQRteA3xPKIWGZo5ydE4S6kofw%2bPzxbqX8yfwt7NFKaa6ULedx8%2fQ0jm4g8chbP9qfxkmEU5%2bf5lJ%2feIgRf6WcrBSOkg1woXaXnT0K0sL7dcu2u856OB45vcGFlPQjmu5Dyc7BzvBYKfeCFchI8uemJgg4f10bOCfhhuXmCRtE%2fg6wFboEboYRzqR5kkJmIhJ5QDxKpH0rlB6vEU0hU%2f4oIhqZE0kUB2elXIpTAv%2bkJAFbeKBgA80TsCqSeH%2fyw6ggfI1CH%2fA3gDELYAbWqGuvW44ztdozp7serpfPgfUp088hpv4UYjTaEB%2fR8VPgWiEu3IeYyOLK0Ls7hpeJBmiL%2fth9glkyRGyXP4Hbf6wmmyOesl9WSZ3xcGjZtjUedc1XKqTvAVJU0TEQHYoYI4HIqqyWCeLb0kD%2fZcDImEor8SvJ8v6dXTYYd1qOSNGzNUP47%2bik1%2bgOc212XavTXU%2fGtiXf%2bclYea5jEuFAfAZLHcRhEyWH1ymSFqVHVfL%2frQgTrokPpUnESB7Obx%2bzZgTZoO1EIUckPBq1H7Qswh9T0eV8vhSf%2f3zleMUFwB61JnZv7KzNltM9hnoowtuWuiEumeirbfhjpVeUzfcHlK7qRlmtlCuqo2lNVRX%2f5YuG1KUIUcnReognX7Xui12rHUW7PUp2jwuYNPElvY0Y2FTUWfL5rnZE%2b85OKnfdBvJVVAlq5aCuQ9kwziplT1er5aquY4wbxlkVIyHrEE6%2fZau79wDPEipEsqwzkXYUx2%2bfpj6RxSIF%2f87PFn73EvdvNkmUxkLYN8Co1uqNMohNvGzUtKDsif28XDHqnqo1VM%2brGW9u3ulvREMEZPMODv0rr%2bfe4g%2fuwV30mXUVEdSbqn5vWBscGovzWb8%2fcEcT151ag5nbnmnn%2fNwd9c9tzRy4bdueae0Z3XF%2f7%2b7Qok8vKufpxby69Xr0Fi2GKdZpuvzQqPiHarpcnJNBp0%2b9eZ8uu0t6sZhqQu%2fWuorrosxuL%2baYOnNX9ff0yteW4%2bViqwqe6ocuDRbqXxUsUJyD920MJRLs9CVAFHiz0xdmeAohflqXd0rLY6LZOPSAbLa8G2ZdiR%2fvJg%2fcOcF8%2bxwzVxUz7616pFHQTBDN2YYgSiAPQNxsVPXrrGMnMwZJNqKSiAryHBEuVY7FshafAiO3kM1eUcl7EKvePpZXqs9k7%2b%2bzG00ir1t5Bw0Q47lz0VzSgqI1dPWkpKlnqvKUb4vhLNhaFvkTqtwplWb1S%2bIQGJMXOCWbCvYWxZDf7LTi6QGm4vERyvt%2fAcUeekCmDgAA
https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSectionf945450eac370dd6ab07?noSignUpCheck=1#%23_%23Gw4AAB%2bLCAAAAAAABADtV1lv6jgU%2fiuRZ%2bY%2blTYJW0G6GpXlFlAXSiDQlgo5zklJa%2bKM47SiiP8%2bJwsU7jZ0pNE8zDzZPpuPv7PYXpGuS%2boEPKZ7rFw7LVdPS0VDxxE8kzqGbp4yWq2QI9KkoYolJOJBzPkRuaILQNWzZl9rzqlUkWYF4tXj9BlmLjBYOCBnpm6WZi8G6rcgYtIPlS%2bCjYWWuBKqGzAeu9BZhiC5HzwPRd%2fxSd2jPIIjgvM2hwUEitRXJJ8OUZbUi8ilj5DQc1cGEAqpLGDJJl6tVC6VdaCsWNVdt0IdvZq44Uchp8tcY%2buxNkTfOGgtEcQKxWw%2fitGDjacWfQH3i88VyCjZMGNnBDRDMle26%2fvVlPwasTks6JTUp2SuVFg%2fOQnFK0jHP2ZicRJK4cZMnWRSvzg08tmUHE2JovIRFKqtkrnDIbVwdtm3Zs3O2WBozVrXVyMcciaqMMHjRZDJWVZ7OBve9ttTskaWl7qUAIZsAwkCYaZKyFS6G6T6L5THECHlHg0oRdk8QVnrCz9QqUDjbJiNzU46nkufczyw9kXEgUsTuKOU0Q2imGfmcXUdK1cIqTV9yWJfaQ0JCPU%2bDzWUjNP9hpIGkSfkAlBFLEIRQL5%2fPwFul59RpVBJrF8AxdGJ4HHjw3cspqxhaucHetetZiMzcGXlhBlOh4PZ8Eu23%2fW4vV28nxyNBEyCAu36Ba1vsDnglIcAcS5FHE7JA0pK%2bCP2JVjoMAcLeJbn07xW1kf%2fXtJFESitA5Sr%2bd9Mu3Mh3AxX6ufRFXkW2SCX2nY1CiImJLgHQfKAhZk1hW1pJvWMLpKMYIFK4p%2fX%2bTov9IYQzwsqn7fVnxr%2blt6gEVjcZ2lTuF%2bRbG4pqpLesprKaaBpGzCSg2r3GU3TVptJIvAeNe1DYdsxsQ3gruWMkUVT%2b3k493S2odX2G8q71Hpv871oa8Yebyfw2ibyO%2bxtDrxDkzEOK4t3nYc9sz%2fMCy1NjI3oOptsdDcw%2fiRUH4Xzr8Hc%2bJAM6%2b3Nk99PFYr3p%2bnVQK85laKrs7JZIuuHPE%2f%2fz71%2fJve%2bf739Z3Ptgw%2b99EFZ9cyyXqSVgs7AK5TMcrVwalbMArjlkll0zKLBiig79BX%2fiO02rt2R5KiS5GqEyUrD8Hg3YWXa71PB37N51%2f18iDufHpOegsJeEUxm6LRgshIKG7RUOIUSLRhQodVSqeidUvj0%2btn8xPCV6T9%2bhmXvyenYb%2b65vbQnvaj7JHzaGeisc1m5WNYmN6Ne78K%2b6tv2oHsxshsj40bd2Fe9G8toXdgNyxoZjRF%2fVmxhP9NJj98Wb%2bLbcXnudPgbnVzGrsnju%2fNakS3L8d3kxr9o9rgz7vG79h2%2fnQwM1HvrPoXVbmC%2f3Y5dPhzbOlvwJ2bcXd9N5jrydBbY3JvovxVdRHEMzs8xTJGITg4BIsc7Ojkw4gMI3N17d0XOnAjTVkEH%2fMe5agdJXrvbD8CGO%2fZdNf8RM1Mldf1Y%2f0ojp7UA3%2fwNwMsDMgfw%2b6Dr32d9vckoAolPPCUFR%2fKY%2bipV%2bVrM9uF1AJH%2fhvmsJ5m9AOzGizD9t%2bzJrtfJd0Gmf5rsIXFBI5Vtjk09tUCMmqkfafgT08ku32I0KRgj8XyHim0%2fRjDL3xIvIYrSXxJJXj3WnIaQfZ%2bMfLWBKV9uoVz%2fCSWtyKIbDgAA
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Asset risk, health and performance 

Figure 99 shows the health profile of our grillage foundations. The 
forecast asset health aligns with our strategy of intervening prior 
to major steel deterioration but with slight differentiation by asset 
criticality. Assets in ‘Very Poor’ health and approaching 
intervention in ‘Poor’ health will be significantly reduced at the end 
of RCP4, with an increase in percentage of assets in ‘Fair’ 
condition. This results in a well-managed risk profile, as shown in 
Figure 100 due to the application of criticality in our investment 
planning.  

Figure 100: Grillage foundations annualised risk 

Structural failures of foundations are rare. Predominant causes for 
foundation failures are deteriorating foundation condition, 
deteriorating interface condition, and overloaded foundations.  

Figure 101 shows the health profile of our foundation interfaces 
for all foundation types.  

 

Figure 101: Foundation interface asset health 

 

Failures can also be as a result of erosion, landslides and flooding. 
The three key preventive controls critical to reducing the likelihood 
of a service failure event are operational and maintenance 

procedures and standards, foundation integrity and remediation 
review, and appropriate foundation design based on geotechnical 
analysis. Other areas of focus for continued risk management 
include monitoring after environmental events for foundations 
with known issues, regular monitoring of critical foundations and 
proactive hardening of foundation assets at risk through the two 
separate workstreams. . 

There have been three major foundation failure events since 2012. 
This was due to river scour in the 2019 Rangitata River flood event, 
a landslide causing an unplanned outage in Northland and erosion 
around a pole in Coleridge. 

Forecast work and capex  
Opex: The forecast opex for foundations covers, interface 
refurbishments, CP maintenance (commencing in RCP5), river 
protection and slope stability maintenance. 

Interface refurbishments are forecast to ramp up in RCP4, RCP5, 
and RCP6 respectively. This is due to asset health and emerging 
needs from CoG interface refurbishments and grillage with CP all 
requiring refurbishment.  

Slope stability maintenance includes risk assessments, retaining 
wall repairs or slope protection works. This is forecast to continue 
in a steady state in RCP4.  

Capex: Figure 102 shows the foundation capex forecast (excluding 
grillage). The predominant expenditure in RCP4 for foundations 
comprises two resilience workstreams. These are for land stability 
and proactive hardening of towers in braided rivers. The other 
expenditure consists of marine foundation strengthening, new 
foundations, slope stability, and river piling to mitigate at-risk sites. 
The marine foundation-strengthening activities were to be 
completed in RCP3 but now expected to continue into RCP4 at 
some sites. In RCP4, RCP5 and RCP6, river piling at pole 
replacement sites have been accounted for in the transmission line 
pole portfolio. 

Figure 103 shows the grillage foundation forecast. This consists of 
CoG refurbishments and CP installations. Overall, the grillage 
refurbishment profile remains stable, with a similar mix of CP and 
CoG each year, which is expected to maintain the asset health and 
risk profile for these assets. 

 

 

 

 

 

 

 

 

 

 

 

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/5af150c5108b0d22601a?noSignUpCheck=1#%23_%23CA8AAB%2bLCAAAAAAABADtV1tv4jgU%2fiuRd7dPUJwbUKRqxW0GGNoBAoEyjJDjnECKc9nEaUUR%2f30dErrQ2e10XnZH2kpI2Oeez5%2bPfHaoa6Ma0oimVRxHK2s61WynaqkqAdWRVahatKypqICaJORJBKm5nzBWQLfEA%2bFabw6k5ppEPJYMP3h0GNnA0gYKngXRUsGKtnyQhX8LYhq5IXcD%2fxihFdwGvOtTltjQ2YYQMdffjIOB5aKaQ1gMBSTWbQYe%2bBzVdihfjoUtqqlCS1aQyvNSdOLIOqa6jKsWthWljGWSZnbjkJFtbjRy44007U4%2fS52WIbSmGyci17EmgzyA%2fcFlHKI4DZ2pM4HwRlnS533qJGQjCIOIn0v3BZQJDODc9Vd5in2eoxEEG49Em%2bfEwIDyb%2bUNEoPBXHqo58sOZWuDE55%2bzW4RLXxJWiAnK3mBatKXTCZJu%2bMiNfg1pmvwSGqwQGvOw1qpFAaPEFnuJQ28UhgFdkJ5KTP7xSKxSxeocBqCk2gFPI1wEjlTWAyyyN3pYNmqj9vGmW9qRAOWeH5m1RLVS9kXCz4s0F%2bW%2b7OM2Vel5536yWe6QBCG8CDK8%2fovin0gLIFzPDKFoKRexGpRxWNZrmEsfvPTCr6ehYngj8SNwBAHyOCk4pp0YOjRdJ8tjr5HrF45j%2b9i9jbEjonTv%2f0znXOuE53SikaqloK1K826qqrUFrz86UlUvxkYy2anPhoby1HX%2bLRM7%2btS3NelqbzKq7phtMfL8d2g%2fe9yapBiII0j4sdOEHli3SD%2b5r9l1ZtB%2fD6Er5IMykqVlm1akQFXSVmrCLah%2fde8zb23rvfW9d66fuLWNT60rg9B4tvkJaP%2fh03rB1%2b1h9dzxVF0rJJyEVNwipqiV4pVpawUwdY1RbUUVabpC3rscvYjsdtib08iJlxSvsaCsCQML09JGx3enQfD37N1175%2bSzkXqyhIQmHsqKBQGZOiQjVhLBOtWAWNFGUok4qmqU6VwMXjtXJBA99xV9ew7d1bHfPJ%2fmhuzVkv7t4HLumMMO3clPvbq9lw0uv1zduBaY66%2fYnZmMhDPjRve0NDbvXNhmFM5MaEbTj1zA2Z9didOkzupvra6rAnMrtJbIUl849XKt3qyXw2dPvNHrOmPTZvz9ndbCQLv6fufVjp%2bubT3dRm46mJqcfuqTz%2fPJ%2btsdBh6pvMmeHfVFugOAXrdQwPSMSltwCR4x2X3njiI%2fDt0%2ff%2fDtWtWNCWQwfc1Zq3%2fZT59vO0c9ROXZuv%2f0mZuaIavsQvPHJZC8S00wDxEIGsADErYfz3qpdJJjFEzcDnUcCEeEpcfnB5aWa68DiC2H0SfMYpsz0QHdkLD0Pame1%2bn05M0WGAywaaPol5lly8Dg4RkHyl4IIkxjaMTvUGJemFkdPKT6Si9ScCTP1b4Q3E8WEkROn0ZaxJCNmsKOe7I0z59hnK%2fZ%2bK9RP7CA8AAA%3d%3d
https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSection332b23421c4b30b27212?noSignUpCheck=1#%23_%23
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Figure 102: Foundation forecast capex and quantities 

 

 

Figure 103: Grillage forecast capex and quantities 
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Accessways 

Accessways provide routes to our transmission lines 
and structures from readily accessible areas such as 
local roads to more remote locations via private or 
public land. They are critical in enabling us to quickly 
and safely respond to faults or events on our 
transmission lines.  

They consist of sealed and unsealed roads, spur tracks, 
walking tracks and unformed accessways (pasture). 
Accessways are typically owned by landowners and not 
Transpower. They often include watercrossing 
structures such as bridges, culverts, and fords, many of 
which were designed and built by private landowners.  

Asset class snapshot 

Population 

15,668km Access tracks 

631 Bridges 

4,798 Culverts 

610 Fords 

Capex 

 
RCP4 (forecast) 

$12.5m 

Condition 

Pre-work inspections of  

accessways are undertaken to 

identify any immediate safety 

concerns and suitability 

for use. 

 

Work programme (RCP4) 

Management of access tracks,  

bridges, culverts, and fords. 
 

Asset class strategy
 

Objective 

Meet the safety and accessibility targets and to maintain and 
operate the grid at least lifecycle cost.  

Asset strategy  

Manage existing accessway assets at least lifecycle cost and 
develop better knowledge of our assets to enable cost-effective 
management. This includes management of access tracks, bridges, 
culverts, and fords. 

Investment need is primarily based on bridges and large culverts 
where the water-crossing has been identified as requiring safety 
enhancements or upgrades to meet requirement use. Prudent 
investment is necessary to ensure that safe access is available to all 
of our transmission structures for maintenance and emergency 
work. Options considered for accessways are either repair, 
refurbishment, or replacement. Options are evaluated based on 
expert engineering advice, economic assessment, any alternative 
access that might be available, future works, pre-existing 
agreements with landowners, and the transmission structures to 
which the water-crossing provides access. 

 

Table 27 shows our accessways population. 

Table 27: Accessway Population 

Asset type Population 

Access track length (km) 15,668 

Total number of bridges 631 

Total number of culverts  4,798 

Total number of fords 610 
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Lifecycle – deliver, operate, maintain, decommission 
and disposal 
Delivery time for accessway projects is typically 2 years, with the 
first year being used for scoping, optioneering, design, 
archaeological assessment and consenting. The second year is for 
the construction. This 2-year approach reduces delivery risk, 
increases cost certainty at time of construction and ensures 
sufficient time is allowed for design and consenting. 

In addition to the regular transmission line patrols, inspections, 
and CAs, we undertake special earthquake or flood inspections of 
our accessways immediately following a significant earthquake or 
flood. Typical maintenance activities triggered from regular or 
special inspections include clearance of slips, water table 
maintenance, and grading of tracks. 

As the majority of accessways are not owned by Transpower, it is 
rare for an accessway asset to be decommissioned. In most cases 
where the accessway is no longer required, with the landowner’s 
agreement it will be left for their use and for them to maintain in 
the future. 

Asset risk – health and performance 
We do not have an asset health model for accessways. Asset health 
and remaining life for our water-crossings are based on inspections 
from chartered professional engineers with bridge experience. 

Accessways deteriorate through use, the climatic conditions, and 
the varying environmental factors in which they are situated, and 
because of natural hazard events.  

Pre-work inspections of accessways are undertaken to identify any 
immediate safety concerns and suitability for use. Our service 
provider contacts the landowner to confirm the most appropriate 
access on the day and will inspect the accessway that the  

landowner has suggested to confirm suitability or advise any 
remediation that is required.  

The predominant causes of failure relate to access track wear over 
time, extreme weather, environmental factors, and natural 
disaster. The three key preventive controls that are critical to 
reducing the likelihood of a failure event are conducting routine 
patrols and inspections, pre-works walkovers, and planning. 

Forecast work and capex  

Opex: The total opex forecast is an increase from the current 
expenditure levels as current expenditure levels are not meeting 
the general maintenance requirements and we are seeing an 
increase in accessway defects. An increased frequency and 
intensity of weather events is also resulting in the need for more 
accessway maintenance.  

Capex: We are planning an increase in expenditure when 
compared with historical volumes of work. This change is based on 
inspections, in particular the recommendations from the 3-yearly 
water-crossing inspections undertaken by chartered engineers. The 
forecasted expenditure for RCP4, RCP5, and RCP6 is shown in 
Figure 104. 

The actual costs for bridge refurbishment or replacement are 
highly variable and depends on the span, the soil type, the height 
above the waterway, how remote the water-crossing is, etc. 
Typically, if the watercrossing or accessway upgrade is required for 
a major  project, then the replacement or refurbishment will be 
undertaken as part of the project. 

 

 

 

Figure 104: Accessways forecast capex and quantities by year 
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HVDC 

The HVDC system provides a high-capacity 
connection between the North Island and South 
Island electricity systems, providing energy security 
through the ability to access South Island renewable 
generation as well as enabling the operation of an 
efficient national electricity market. It also provides 
dynamic energy transfer response and frequency-
keeping services that benefit the electricity market 
through considerably reduced frequency keeping and 
reserve costs. The HVDC system is expected to play a 
key role in compensating for intermittent renewable 
generation and load patterns going forward. As such 
the role and service criticality it plays in connecting 
New Zealanders will evolve along with electrification. 

The HVDC system comprises of Pole 2 commissioned in 1992 and 
Pole 3 commissioned in 2013 with both based on thyristor valve 
technology. There are converter stations at Haywards and 
Benmore, cable stations at Fighting Bay and Oteranga Bay, 
electrode stations at Te Hikowhenua and Bog Roy, three submarine 
cables that cross the Cook Strait (38km per cable), and an 
overhead transmission line that connects Hayward to Oteranga Bay 
and Fighting Bay to Benmore. HVDC converters are used for 
converting alternating current (AC) to direct current (DC) which is 
then transmitted through HVDC overhead lines and cables into the 
other station, where the current is converted back to AC from DC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electrode stations are used to inject or extract DC current between 
two poles to remote earth/sea electrodes. They facilitate the 
operation of Pole 2 and Pole 3 with unbalanced currents, or with 
one pole out of service. Earth return removes the need for another 
set of conductors between Haywards and Benmore, thus reducing 
the initial capital cost of the system, maintenance costs, as well as 
system losses by providing a low resistance current path. 

Each converter station consists of many AC and DC assets with 
some that are unique to the HVDC systems. There are circuit 
breakers, voltage and current transformers, power transformers 
including HVDC converter transformers, thyristor valves, valve 
cooling systems, redundant control systems, fire protection 
systems, mechanical ventilation systems, LVAC and DC distribution 
systems, HVDC harmonic filter banks and other reactive plant, and 
many other substation assets.   

The TransGO telecommunications network supports the HVDC 
protection and SCADA communications service. The planned 
TransGO upgrade will consider the requirements of these services 
and will incorporate their modernisation as part of the network 
refresh. The local IP Network equipment used by HVDC and other 
Power Electronic systems will be lifecycle managed as part of the 
wider recurring lifecycle investment. The PI suite of systems is used 
for monitoring the condition of the HVDC rotating assets and for 
analysing trends and operational data which is a key input into our 
forward work planning and indicating asset health. 
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Asset class snapshot 

Population 

2 Converter stations 

2 Electrode stations 

2 Cable stations 

3 Subsea cables 

Capex 

RCP4 (Forecast)  
$79.3m 

Asset health   

 

Converter Transformer - 100% Good 

Thyristor Valve Hall - 100% Good 

Subsea Cable - 100% Good 

 

 

Work programme (RCP4 and RCP5) 

Complete Pole 2 era mid-life refurbishment 

HVDC cables & cable station replacements 

Control system replacement 

 

Asset Class Strategy

Objective 
Our HVDC system is operated safely and reliably, at least lifecycle 
cost.  

Measure:  
Annual bi-pole availability greater than 98% for RCP4¸ excluding 
allowances and exclusions agreed by the Commerce Commission.   

Asset Strategy 

• Minimise risks to the environment from the operation of 
HVDC assets. 

• Annual bi-pole capacity availability greater than the 
Transpower-individual price-quality-path-determination 
AP1 target, with target being 98% for RCP4¸excluding 
allowances and exclusions agreed by the Commerce 
Commission. 

• Support the transition to more renewables and increased 
resilience requirements 

The HVDC system forms a critical part of the Aotearoa New 
Zealand transmission system. The asset components that 
collectively make up the HVDC system are diverse, experience 
different environmental operating conditions and redundancy 
levels, and have different expected lives. Compared with their AC 
counterparts, the majority of our HVDC assets have been 
specifically customised and designed for our operating conditions 
and environment. The specialist nature of the HVDC requires 
specialist international expertise, specifically designed assets to 
meet local requirements, type testing, and early supplier 
engagement.  

Our current proposed HVDC Link Upgrade Programme consultation 
scenarios demonstrates a continuing need for HVDC capacity 

 

18 https://www.transpower.co.nz/hvdc-upgrade 

18between the North and South Islands, with increasing use of 
South Island hydro to firm North Island intermittent generation. 

Our expectation is that with higher demands on HVDC capacity, the 
availability of outage windows for lifecycle and life extension work 
on the HVDC system will be materially reduced. Similarly, HVDC 
reliability expectations will continue to increase. Our asset 
management accounts for these effects, including the phasing and 
packaging of the proposed work.   

Our investment planning is based on achieving a 50-year 
operational life from each HVDC pole by undertaking necessary 
interventions at the correct times. Our life extension programmes 
will reduce the whole of-life costs by deferring expensive pole 
replacement by 20 years or more. Compared with reactive 
interventions, the life extension work reduces the risks associated 
with ageing assets in poorer condition and ensures the continued 
service levels expected by our customers. A Pole 2 and associated 
AC and HVDC assets (commissioned in 1992) life-extension 
programme is now under way, with a significant portion that has 
been delivered in RCP3 and now across RCP4. Our regular 
maintenance and other interventions supplement the life-
extension plans. 

Lifecycle – deliver, operate, maintain, 
decommission and disposal 

Interventions for HVDC assets are individually scoped and priced 
based on asset health and other factors such as safety risks and 
obsolescence. They are scheduled according to need and resource  

https://www.transpower.co.nz/hvdc-upgrade
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Table 28: HVDC condition monitoring and tests 

Asset type Measured condition parameters 

Majority of HVDC assets 

Visual inspections 

Unscheduled UV/Corona camera inspections  

Thermographic checks  

Transformers including 
converter transformers 

Dissolved Gas Analysis (DGA) – continuous online monitors and laboratory tests 

Tap changer operations count readings  

Electrical testing such as insulation resistance, power factor, polarisation index and 
capacitance test 

Unscheduled furans testing 

Pole 2 & 3 Buildings 
Pole 3 hasseismic event and deflection monitoring at Haywards. Both  Pole buildings 
are checked after significant seismic events 

Converter stations 

Thyristor diagnostic inspections in line with manufacturers requirements + 
continuous monitoring by the control system 

Monitoring of water conductivity, electrode inspections, flow rates and pressure in 
valve cooling systems  

Secondary and auxiliary equipment monitoring such as self-check systems  

Thyristor stack Visual inspection of thyristor stacks 

Filter bank circuit breakers 

Circuit breaker operations count readings 

SF6 gas pressure and quality – readings, quality checks, and low-pressure alarms 

Electrical testing such as insulation resistance and contact resistance tests  

Velocity plot – includes measuring timing of main contacts, closing/opening speeds 
and closing/opening damping tests 

Cable stations 

Bushing gas analysis  

Hydrophobicity testing of bushings  

Internal bushing gas pressure readings 

Submarine cables 

Line Resonance Analysis (LIRA)  

Dive spot checks and surveys  

Remotely operated vehicle surveys and checks  

Cable Terminations Oil Sampling to assess nitrogen contamination 

Shore electrodes (THW) 
Current sharing tests and resistance measurements 

Lift and clean electrodes of salt deposits 

Land electrodes (BGR) 
Current sharing tests and resistance measurements 

Resistance measurements 

HVDC overhead lines 
The maintenance of the HVDC and Earth electrode overhead lines are managed 
by the Transmission Lines portfolios 

 

availability, while accounting for other work across all six sites. 
Many HVDC assets and systems have long lead times and can only 
be replaced during annual HVDC outages. The work requiring HVDC 
outages are planned to be delivered during the annual HVDC 
outage to ensure that the annual HVDC availability requirements 
can be met. Delivery times for larger HVDC projects account for 
detailed design, procurement, availability of specialised resources, 
outage planning, electricity market impacts, and coordination with 
other major works across the HVDC link. This is typically two to 

three years in duration. Some projects require highly skilled 
specialised engineering and service provider resources which are 
obtained through consultants, manufacturers, and service 
providers from other regions. Engineering support is normally 
provided internally by HVDC engineers. Due to the unique nature 
of our HVDC assets, active participation of HVDC engineers during 
delivery is necessary along with good documentation and training 
as part of close outs. It is important to ensure that our staff are 
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well trained to operate and maintain the new assets delivered 
through the project. 

We generally plan HVDC outages in summer when the HVDC 
demand is lowest. Good planning and preparation is required and 
is undertaken with the industry to ensure HVDC work can be 
completed without major system impacts.  

Regular condition assessments of our HVDC assets are undertaken 
in accordance with technical specifications. There are online-
monitoring systems which enable us to monitor the condition of 
HVDC assets in near real time. There are several interval-based 
visual inspections. Table 28 outlines the condition assessments we 
undertake for HVDC equipment. 

Most HVDC assets require special maintenance tasks prescribed by 
original equipment manufacturers. We also seek feedback from 
the international HVDC operator community. This information is 
reflected in our standard maintenance procedures. The majority of 
the HVDC maintenance work is carried out during the annual 
maintenance outage. 

The maintenance of the HVDC line is covered under Transmission 
Lines portfolios. In general, HVDC assets require less opex, other 
than routine maintenance and some predictive maintenance 
works. The system criticality of the HVDC system demands a highly 
reliable HVDC system. Replacements, refurbishments and more 
frequent routine maintenance generally address these 
requirements. 

Our maintenance activities for the HVDC system include activities 
such as: 

• corrosion and defect repairs on primary equipment (i.e. 
maintenance of converter transformer tap changers, cooling 
fans, motors, etc.) 

• land and shore electrode maintenance 

• building maintenance activities such as roof, air conditioning 
and guttering repairs 

• replacement or refurbishment of consumables and high-wear 
components and parts  

• cleaning and water blasting of insulating material. 

Where possible and useful, we donate retired equipment to 
education institutions. We recycle as much of the equipment as 
possible.  

Table 29: HVDC major component life expectancy 

Asset risk – health and performance 

HVDC assets that fit within our wider asset classes such as the 
HVDC line, circuit breakers, instrument transformers, power 
transformers and filter banks are included within those existing 
asset health models. For example, health modelling for HVDC 
circuit breakers is included within the health model for AC outdoor 
circuit breakers. 

Table 29 (below)provides a view of remaining life by major system 
component below. 

At 12 years into their operational life, most Pole 3 assets are still in 
relatively good condition and can be reliably maintained with 
preventive and corrective maintenance.  

We have developed an asset health model for HVDC cables that we 
update regularly when new data is available, which incorporates 
ageing calculations, annual inspection results and test results to 
estimate the remaining life of the submarine cables. The current 
output of the asset health model is in alignment with the 40 year 
expected operational life of the cables. Figure 105 shows our asset 
health modelling indicates that the cables are currently in good 
condition. However, according to our inspections and asset health 
data, these cables will reach the end of their operational life 
around 2032. (this aligns with their design life). Extending their life 
beyond this date significantly raises the risk of failure, which could 
disrupt HVDC operations and compromise electricity supply, 
particularly during dry years when South Island hydro generation 
supports North Island demand.  

There are also significant synergies in replacing/upgrading the 
cables as a single campaign due to manufacturing, transport, and 
installation costs., this is the approach with our current proposed 
HVDC Link Upgrade Programme.  

Electrode stations and related assets are in good condition. Due to 
their dynamic operating environment, asset health modelling is not 
practical for HVDC electrodes. Factors such as electrode line 
current, direction of the HVDC flow, resistivity of the surrounding 
area, and weather events affect the degradation of electrodes. 

Major system component HVDC  Year  
commissioned 

Life expectancy Planned refurbishment & Cable 
Replacement 

Expected end 
of life 

HVDC Pole 2 converter stations  1992 50 ~ RCP 3 & 4(underway) 2042 

HVDC Pole 3 converter stations  2013 50 ~ RCP 5 & 6 2063 

Subsea Cable 4 1992 40 HVDC Link Upgrade Programme  2032 

Subsea Cable 5 1992 40 HVDC Link Upgrade Programme 2032 

Subsea Cable 6 1992 40 HVDC Link Upgrade Programme 2032 

HVDC Control System 2013 20 HVDC Link Upgrade Programme 2033 
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Figure 105: HVDC cable current asset health 

Our HVDC Converter Station consolidated simplified bow-tie as 
shown in Figure 2 informs us of the most likely causes of failure, 
along with the most likely resulting consequences of the failure. 

The predominant causes for HVDC system failures are functional 
failures such as control system issues or auxiliary system failures, 
overheating, corrosion and material degradation, electrical failures 
such as insulation failures, mechanical failures, third-party activity 
close to assets, pests and vermin damage, and natural causes. The 
key preventative controls implemented to reduce the likelihood of 
failure event includes redundancy, lifecycle planning, monitoring, 
inspections and testing, quality assurance during the original 
installation, procurement specifications, maintenance activities, 
and staff and contractor competency management. Media and 
stakeholder engagement and regular patrolling of the cable 
protection zone are critical controls for managing the risk to Cook 
Strait submarine cables.  

Our readiness plans for HVDC ensures we have an adequate level 
of emergency preparedness. This includes holding of emergency 
spares, tool and equipment, support agreements, and maintaining 
specialist contracts for short notice emergency work.  

Figure 106: HVDC Risk Bowtie 

 

Cable stations require ongoing refurbishment work to ensure their 
reliable operation with the associated cable seal ends housed 
within these stations, until they are replaced with the proposed 
HVDC Link Upgrade Programme.  
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Figure 107: HVDC performance 

 

Maintenance requirements associated with AC assets also apply to 
inspections and testing, quality assurance during the original 
installation, procurement specifications, maintenance activities 
and staff and contractor competency management. Media and 
stakeholder engagement and regular patrolling of the cable 
protection zone are critical controls for managing the risk to Cook 
Strait submarine cables. The availability of the HVDC link varies 
from year to year, due to the number and length of planned and 
forced outages. Overall, the HVDC link has achieved world-class 
levels of availability since it was commissioned. shows the annual 
availability of the HVDC link since 2015. The reduced availability 
across a)2019/20 is due to HVDC line reconductoring during 
February 2020 and b) 2021/24 is due to Pole 2 life extension work, 
extended outages. 

Pole 2 life extension work aims to maintain the high availability 
target of 98% going forward into RCP4 and beyond. Without this 
life extension work, the probability of forced outages per annum 
exceeding the 0.25% target would increase significantly with the 
ageing of Pole 2 era assets. This life extension work will also defer 
the more costly replacement of Pole 2. 

 

 

 

 

 

 

 

Forecast work and capex expenditure 

Opex: The majority of the opex forecast covers HVDC cable 
surveillance and operational support. General testing and  
maintenance requirements associated with AC assets also apply to 
many HVDC assets. Refurbishments and major interventions on 
most HVDC assets are not feasible or cost effective. A failure of the 
HVDC system will affect the entire network rather than a small 
region or a site. Similarly, there is only one annual outage which is 
used for maintenance and capex work. Therefore, replacements 
are often necessary to maintain the required level of availability 
and reliability.  

Opex projects such as investigation projects, condition 
assessments, refurbishment of tap changers and reactors are 
planned for condition improvement of assets. The opex 
expenditure is covered in detail in the Maintenance Asset Class 
Plan.  

Capex: RCP4 expenditure covers the continuation of Pole 2 mid-life 
refurbishment programme after the refurbishment of the more 
significant assets in RCP3. We anticipate that the increased cost of 
procuring specialist HVDC plant due to increased worldwide 
demand, will lead to additional expenditure beyond what we have 
estimated in RCP4. To manage overall expenditure, we will 
prioritise our RCP4 workplan following detailed condition 
assessment and defer less urgent interventions into RCP5.  

A significant portion of the Pole 2 life extension programme has 
been delivered in RCP3. The replacement of the remainder of Pole 
2 era primary AC assets such as interventions to reactive support 
plant, addressing obsolescence issues, refurbishment of remaining 
auxiliary systems, interventions to some Pole 3 era assets and 
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systems such as the communication and fire systems are planned 
for RCP4.  

As Pole 2 interventions revert to routine minor work following the 
life extension programme, major interventions to Pole 3 era assets 
and secondary systems will commence in RCP5 and will continue 
across RCP6.  

In RCP5, the following work is planned as part of the proposed 
HVDC Link Upgrade Programme:  

 

• Undersea cable supply and install (1400MW) 

• Cable Termination station upgrades  

• HVDC control system replacement 

• Benmore filter bank upgrade  

• Pole 2 overload scheme 

• Cable storage facility 

• Recovery of decommissioned cables 
Figure 4 shows the HVDC capex forecast until RCP6.  

 

 

 

 

Figure 108: HVDC forecast capex, excluding any HVDC link 
upgrade programme expenditure  
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Reactive assets 

Our reactive assets incorporate:  

• Synchronous condensers 

• SVCs and STATCOMs  

• Capacitor banks and reactors  

We use switched capacitor banks and reactors to provide most of 
the reactive power support required for the network. To ensure 
stability under transient or abnormal conditions, the system also 
requires fast-acting sources of dynamic reactive power. This is 
provided by the synchronous condensers, SVCs, and STATCOMs. 

 

Asset class snapshot 

 

Population 

395 Reactors 

65 Capacitor banks 

8 Synchronous condensers 

9 STATCOMs 

3 SVCs 

Capex 

 
RCP4 (Forecast) 

$91.3m 

Reactor asset health 2025 

• 84.8% Good 

• 11.7% Fair 

• 1.4% Poor 

• 1.6% Very Poor 

 

Work programme (RCP4) 

 
Capacitor bank replacements, SVC, 

 STATCOMs and synchronous  
condensers ‘refurbishments. 

Asset class strategy

Objective 
Safe and reliable operation, at least whole-of-life cost.  

Measures  

• Fewer than 10 unplanned outages per year caused by 

capacitor banks and their components at lowest lifecycle 

cost.   

• 98 percent or better availability of SVCs and STATCOMs 

and fewer than three forced and fault outages each year 

from each SVC or STATCOM.  

• Five-year average annual availability greater than 91.0 

per cent for each Haywards synchronous condenser, 

including planned unavailability of 5.7 per cent or less 

and unplanned unavailability of 3.5 per cent or less.  

Asset strategy  

• Replace capacitor banks and reactors when they satisfy 

replacement criteria and refurbish capacitor banks and 

reactors to extend their lives where they are not 

replaced. 

• Undertake half-life refurbishments on SVCs and 

STATCOMs (typically 20 years) to ensure that the main 

plant can achieve reliable operation until the end of its 

engineering life. 

• Undertake major overhauls to extend the life of the 

synchronous condenser main units, typically at 15- to 20-

year intervals, or based on condition. 

 

The population and age profiles of our reactive assets are shown in 
Figure 109. 

Figure 109: Reactive assets population and age profiles 
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Figure 110: Synchronous condenser current asset health 

Investment need is primarily based on addressing capacitor can 
failures on ageing and deteriorating capacitor banks, addressing 
obsolescence and high risk of failure due to ageing of control 
systems, and improving synchronous condenser availability as well 
as minimising the risk of failures, addressing control and auxiliary 
system assets reaching end of life, and undertaking life-extension 
work on reactors.  

The portfolio is arranged round the provision of reactive support to 
the network rather than a single asset type. As well as the 
portfolio-specific assets (e.g. synchronous condenser machines), 
there are many other components within the reactive device that 
are the same as those in other portfolios.  For these items, we 
follow the strategies and maintenance methods of the main 
portfolio. 

We consider the replacement of whole reactive devices when 
planning major works on individual assets to ensure that we 
balance the overall continuing need for the plant. This includes 
costs for partial replacement and the increased maintenance costs 
towards end of life with the capital cost for a complete 
replacement of the whole plant. 

The forecast greater reliance on grid infrastructure with 
electrification increases the need for reliable reactive equipment. 
To support voltage stability, reactive power controllers are needed 
to manage these assets, power quality monitoring and maintaining 
voltage within the Electricity Industry Participation Code 
requirements. SCADA ensures this equipment can be monitored 
and data retrieved, controlled, and managed by the System 
Operator. 

The PI suite of systems is used for monitoring the assets, including 
the health of the capacitor banks and our telecommunications 
equipment such as switches and terminal servers for the SVCs and 
STATCOM assets. 

Lifecycle – deliver, operate, maintain, 
decommission, and disposal 

Delivery times for reactive power assets include allowance for 
detailed design, procurement, outage planning, and coordination 
with other major works at the site. It typically takes 1-2 years to  

 

complete this work and can be much longer (>5 years) for larger 
programmes. 

We plan and manage outages in a way that creates a safe 
environment for employees while minimising the disruption for 
customers.  

Dynamic reactive power assets require specialised maintenance to 
be carried out during the warranty period. These requirements 
along with operation experience during the warranty period form 
the basis of standard maintenance practices following the warranty 
period. 

We have online monitoring systems that monitor the condition of 
key assets in real time. We also undertake visual inspections and 
thermo-vision inspections for early detection of potential issues.  

Synchronous condenser  can include visual and thermal inspections 
as well as electrical, mechanical, bearing oil, and gas tests, at 3-
monthly, yearly, 2-yearly and 4-yearly equipment service intervals. 
We have installed several smart monitoring systems to 
continuously monitor the condition of the synchronous 
condensers. We carry out internal inspections of the synchronous 
condensers 4-yearly to ensure reliable operation by identifying 
issues in advance. 

Capacitors and reactors have 4-yearly (HVDC assets) or 5-yearly 
(HVAC assets) electrical testing and inspections to monitor signs of 
corrosion, paint peeling, leaks, loose terminations, or physical 
deformation. These issues are addressed as part of our 
maintenance activities. 

For most of our STATCOM installations, CA is still carried out as 
part of the warranty reporting process. Detailed service 
specifications and standard maintenance procedures have been 
developed for for SVCs and STATCOMs, and more are planned to 
reflect what we have learned about these relatively new assets 
during the inspections completed to date. 

Disposal of used capacitor cans and other oil-filled assets follow 
our standard protocols. 

 

 

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSectionbf544ad788e094c3419f?noSignUpCheck=1#%23_%23PAkAAB%2bLCAAAAAAABACdVmtz6jYQ%2fSsetb2fQvCL50ymEwi9wJAEMBhCyDCyvA4O8uPKclLC8N8rvwjk9qZJPyHtnl0t56y03qGejZqo6pAq1qBeIYqmq7hiaViv15y6ZekNq0aq6Ay1cchjBgncjyk9QzfYAxF62R5K7TVmPJIMP3hxKN7AygYCngVspcqqvnpWRPwVRIS5IXcDv8hwFdwEvOcTGtvQ3YbAqOtvJsHQclHTwTSCMyTWHQoe%2bBw1dyhfTgQWNTXhxY%2bQ2PNSxhAGjBtAkkMsp6Lr2K7V6yA3dKLpSsNJynCjkOJtHtGCKAw20JSMrU%2fOpXbgR%2bcCZLpRLM4v6jTwM9h%2fuZQDi5LjMndmKDBJKYUF3e%2bW6PeIrMHDS9RcojXnYbNcDoMXYJZ7TgKvHLLAjgkvZ6jfLBy5ZInOlohj9ghchO2StUUhzXB5PTRW7e7leGKsrm5vpuInd4oQEtDY8zOcYXQmq8ndsLNEe%2bFy0pISwoRbEYZA0Ix5wFJ0z0%2fjnzGNIRKW%2byUy2qvL%2bG%2bXuphtU6cw3PI1sGIzDtLobGPwLNeD2DL4EbsMDNd%2fpGAAzWRY5lLuHwSvmUAHmhLmRJUoMxjAuYjNWd%2fntLeCYONhtjlokSb%2b2d7CERjUJalE9zuUrZP6Ep13S7b0JangI%2fmv0n1mk6RdsUgAb7JJX9LtKMVBwePMmSOTU%2fpYz5OYg7bSqbhvqP3J4SeCS8qJ70h7qRD%2fyH1ogzdqMscw%2bf%2fShGE%2fcgLmJb3wBng4yfHLJpDSLiig%2b2xRxBacfaDLV7n7b%2baKGpKf%2feHS5w9DFYuHS3Ua4u2wqpotk4qqo%2f1D3pSHRvtfL2H64tYctSJruFqSCTglXa3USnW1qpbAruiqZqmaQjSBnbicfiV3R%2bztKaMiJGneSHQvDsPz4w5m6SVMgX9m65598Zlyvj2yIA4F2NFAJYqMSyrRBVjBeqkOOi4pUMU1XdecOoZvLxfqNxL4jvt4Adv%2bk9U1X%2b3v5tac96PeU%2bDi7lgm3evqYNuYj6b9%2fsC8GZrmuDeYmq2pMuIj86Y%2fMpSrgdkyjKnSmtINJ565wfM%2bvdNG8d2ssra69BXPr2NbpfHie0Mj20q8mI%2fcQbtPrVmfLjoLejcfKyLutfcU1nq%2b%2bXo3s%2blkZsrEo09EWdwu5mtZ%2bGTim9SZy39otmBxBtbHHKZMROXPEJHzHZU%2fqfgYfPv4MdyhSysSrcyhC%2b7jmnf8pNftw4QsvDPX5utfObNQ1JTP5XcRue0KxFBsgbjekBUg5qss%2f7vr%2fSHTCJiYnJwFVJhn2OVpyHuY6cLLGCL3VfSznHS2B%2bJ59sJ0sJ9g9%2ftknrJ06Gc3bIAjnh0uLl%2baASkNVT6TFLkuo2O%2fQXByYZSk8iOrmAOxILPys%2fEaoij9jEDJKDLWOITs%2b0LOdwVN%2bfZA5f4fhkjOJDwJAAA%3d
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Asset risk – health and performance 

Figure 110 and Figure 111 show the current health of our 

synchronous condensers and reactive capacitors. 

Figure 111: Reactor and capacitor current asset health 

 

 

 

 

 

 

 

 

 

The predominant causes for reactive and synchronous condenser 
asset failure are: 

• Corrosion and degradation of electrical insulation, 

protective paintwork, hydrogen pipe work, hydraulic 

systems, auxiliary system components, seals, and 

connections leading to a loss of service Mechanical 

failures of components such as rotors, motors, cooling 

systems, racks, reactors, switches, etc., causing loss of 

service  

• Electrical failures such as insulation degradation due to 

ageing or overloading, failure of electrical components, 

or electrical faults leading to loss of service 

• Functional failure such as software failure, 

malfunctioning, configuration issues of control system 

software and/or auxiliary systems that could lead to 

major failures depending on the failure mode. 

The combined likelihood of electrical, mechanical, and functional 
failure increases relative to the age and condition of the asset.  

The key preventive controls critical to reducing the likelihood of a 
failure event are: 

• routine inspection, maintenance, testing, and treatment 

• operating environment and temperature control 

• alarms and monitoring. 

Forecast work and capex  

Figure 112 shows the capex forecast. 

Several of the oldest capacitor banks are at end of life and will be 
replaced in RCP4. 

To support the current 1200MW HVDC capacity requires all eight 
existing synchronous condensers and the STATCOM at Haywards in 
service. A reduction in the available synchronous condensers can 
have an impact on the HVDC transfer and the operation of the 
electricity market. Our recent Net Zero Grid Pathway scenarios 
demonstrates a continuing and growing need for HVDC capacity 
between the North and South Islands. This requires the associated 
availability of the synchronous condensers to support higher HVDC 
transfer levels to firm North Island intermittent generation. As part 
of the Net Zero Grid Pathway 1.1 programme, a new second 
STATCOM is to be installed at Haywards, to increase the availability 
of reactive equipment, that support the current maximum HVDC 
transfer level of 1200MW. 

We are planning to perform major refurbishments on the 
synchronous condensers and their auxiliary systems between 2025 
and 2030. At this time, it will then be ~20 years since the last major 
refurbishment occurred. This work is supported by the associated 
health model and is to ensure they have a high availability and that 
these units remain operational until at least 2042 when Pole 2 is 
forecast for replacement at which point, we will review the need to 
retain them. 

The scope of these interventions is difficult to fully assess while the 
synchronous condensers remain in operation. To manage this risk, 
we have performed an invasive scoping investigation to better 
understand the scope and costs of the refurbishment work. 

We are investigating what is needed to bring the Synchronous 
Condenser hydrogen systems up to modern standards, for process 
safety requirements where flammable gasses are present. 

We have performed a mid-life refurbishments of one SVC assets 
during RCP3 and are at the final scoping stage for the second SVC 
starting early in RCP4 and we are expecting to refurbish the third 
SVC during RCP5. 

We have an ongoing expenditure of replacement of auxiliary 
systems such as batteries and chargers when they meet the 
replacement criteria in the associated asset strategies. 

There are only a small number of qualified suppliers of dynamic 
reactive equipment. We are seeing that, as the worldwide demand 
for reactive equipment increases with renewable investment, the 
price for such equipment is currently increasing ahead of inflation. 
This is lifting the cost of asset investments, replacements, and 
components, as well as increasing the procurement lead times. 

 

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSection332b23421c4b30b27212?noSignUpCheck=1#%23_%23lw0AAB%2bLCAAAAAAABADtV1tz4jYU%2fiset92nsPENSJjZ6XDrAkMSgsGQhExGlgU4EZYry6EJw3%2fvkWxzSXa3m4c%2btU8%2bOjcdfzqffLzRu4Fe0x3bwNgoE3teRU7gBH5QNlGlXLGccmBV54Z%2bojdRLFJOpHuUUnqiX6IVgdB6c6A1l4iLRHMjtp5T9EQeAoLJyif8wTIs5%2bHZhPgWSTAPYxGyqMjQYpdMdCNM04B0XmLCaRg9jdjAD%2fXaHNGEnOggtylZkUjotY2eiyPw1Ws2WNGCSH1eypDEjAuXYLmJbVu%2bZTuWiR3fNnyrapmWLCNMYope8gg3jBaUaC0WpWJfPrh5YZJCBUWlLnomwR8hFYQncsPMnCkKH1lModHvNjP91wQvyQrN9NpMXwoR105PY7Ym3A8%2fY7Y6jTkLUixOM69ffJSEeKafzHSB%2bIIICNtI2adEZahfDNyHZqc%2bHLkPravLMTxyI4RgRtNVlPm5bnv0MLoZtGf6FkxzVZKEDMwmKBgAjQTjyrsbqfhnRFOSgOYOEgiB8FLirA1YGAnl0KiPsmezo57N%2bqDe7I6uhtmKRc%2bEwzbaiKMomTO%2bIlxZAG7MogiOhPFEadrQKkvNXYcC3vtAtQ452a8msNI6iAdrlKv%2fYGkUIHmy2lceUgpoa83BW1M3girmCL%2bLiVhUKuKUbZdk75RV040Cxnhe4YIgnmuTlGawwarPMKKaS%2fhziMm7l%2b579aYSrlKhcjVDjtNQaA1OoL34kQ0SC54quA%2fywDuyNFaOA0ZznAaye7SmPPVDxdvtB5wJyYFnAIjBi0ULpR4ShIv6h23vQgkjlcGFCrBkt9JNEKUaigJtyNhca6TJElLkG17120fV99JIsU1rsL8yQ6vXmOn3IHHyZwqnmFHMJTSj5Syn9vYeWJYRdkcaySPoWT1TuETI2nMObnMSNhh7WiH%2btGOmSvxe30AJcSmcjiTs3UbPZFcgIXm%2fmfFZpGkFO2Tna3eZTtM2hSAd9iTWPsTigxQ7Ph9mzgwZubUfs%2fsoZsd07Zjqe6%2ft0eZH9NfMI9vBTaAVV8GBeXcp7KHJDN9gyN7h%2fijHd5tAU11QuG4zoYgtMPvBuXwUu39GrqhBPra7T0D%2boXAQNstnVbt8Vq6ialCpnJuGvr3Pm%2fL%2fRvt3Gm13Zf1n2%2buDQ5Ya5qpzq2zYqFIyMJmXHKtcLZ1ZFatEgrJj2TAUmdgG31Eo6Edyt2EdjDmFENmeCfQniuPPhz3K1X2uHH%2fP5G7w5WfK%2bbSQnztwntvEwqaBShZ2wNlETumMOKhkkgqqOo49P0Pk0%2fqL9Qmminm4%2bEJeeo9%2bx3sNvnov3rSXdB9ZiDpDA3cuKv2X8%2bn1uNfre5cDzxt2%2b2OvMTavxbV32bt2zVbfa7ju2GyM6ZPAK%2b8JTXv0xr5Obyblpd%2bhr2h6kQYWTW%2b%2fntv4pZzeTq%2fDfrNH%2fUmP3rZv6c10aELca%2fcxrnYj7%2fVmEtDRxDPwij5i8%2fbqdro0wGbgyKPzqfGbHQCKE%2bL%2fGEOFRHL6M0DkeCenP3niQxIFh9%2fVjV73E2hbQTokXCxFO5J9HeyG78I6CQOx%2fJ4xC9VrxmfjTUSuaxGYtxsEBhSSFQCju2F82%2fR2k3FCOAyXgjMK6gkKhQp56%2baFZD0kSfgK%2fWzIzl4RuIBXsfpnOPLdbuWgztX%2fRDYo9FEiss3hHlcZdPPcMk400ziT%2fz17uwszH5hNWfmBFm76FMAsv1dekCRRfyi6nGrcJYpJ9uti5KsCpny5g3L7N1hlMWGXDQAA
https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSection332b23421c4b30b27212?noSignUpCheck=1#%23_%23
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Figure 112: Reactive assets forecast capex and quantities 
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Secondary Assets 

Our secondary assets support the overall operation of 
the grid and provide essential services for the 
monitoring and control of equipment. The Secondary 
Assets Portfolio is covered by four asset classes: 

• Substation management systems 

• Protection schemes 

• Revenue meters 

• Station DC supplies. 

 

Substation Management Systems (SMS) 
SMS refers to the systems that enable real-time monitoring and 
remote control of the equipment at our substations. These 
telemetry and control systems are based on specialised electronics 
that have been specifically designed to operate in harsh substation 
environments. They communicate directly with Transpower’s 
SCADA/energy management system (EMS) and therefore SMS 
reliability is essential to maintaining visibility and control of the 
power system.  

Our main programme of work focuses on phasing out legacy serial-
based RTU and input/output modules and replacing these with 
new ethernet-capable substation management platform systems. 
This new technology also includes remote engineering access 
(which allows us to interrogate and manage secondary systems 
without needing to be on site) and human-machine interface (HIM) 
capabilities (which provide local situational awareness and direct 
control over the site’s assets). This body of work will be completed 
by the end of 2026. 
 

We use a full SMS solution, as this approach leads to reduced 
lifecycle costs and provided the business benefits associated with 
remote engineering access services (quicker site restorations) 
through the ability to remotely work on devices reducing the need 
to travel to site.  SMS implementation at all sites will be completed 
by 2026.  

Protection  
Protection schemes are used throughout the grid to rapidly detect 
and initiate isolation of electrical faults, protect primary 
equipment, and ensure the safety of employees, service providers 
and the public. As network loading increases, there will be more 
use of complex protection schemes to enable the management of 
the power system within stability limits, including management of 
over voltages, fast-acting load management, and reactive power 
control. These schemes are in turn dependent on additional 
protection-grade communications. Accordingly, the grid and 
Information Services and Technology (IST) teams have been 
working together to plan this need from RCP4 as the TransGO wide 
area network (WAN) is a critical enabler of technology solutions as 
covered above.  

The useful life of protection schemes depends on the type of 
protection relays, i.e. typically 20-25 years for numerical or 
microprocessor-type relays and 35 years for electromechanical or 
static type relays. Included as part of protection schemes and re-
used when protection is replaced, are ODJBs that marshal 
secondary cabling between the primary equipment in the outdoor 
switchyard and the protection equipment in the control and relay 
room.  

The forecast is based on the replacement of all protection schemes 
at the end of their expected useful lives or aligned with 
replacement of primary plant, and installation of new protection 
schemes. 
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Revenue, local service and power quality meters  
A metering system or scheme is a group of secondary system 
assets used for monitoring and recording system conditions on 
power systems.  

Revenue meters supply electricity volume information and are 
used for wholesale market reconciliation and billing. Revenue 
meters are typically replaced at 12 years and this will be aligned to 
the 3-yearly maintenance cycle. Local service supply meters are 
installed to record the local service load that Transpower uses 
within a substation. Power quality meters are used to provide a 
baseline harmonic fingerprint prior to new non-linear generation 
connections proceeding.  

The forecast is based on the replacement of all meters at the end 
of their expected useful lives. 

Station DC systems 
Station DC systems are required to provide power to protection 
schemes during normal operation and island-wide blackout 
scenarios, circuit breaker trip and close coils, control, and 
metering. Station DC batteries have a typical life that ranges from 8 
to 12 years and the life of station DC chargers ranges from 20 to 30 
years. Both 125V DC grid station batteries and ICT 48V DC 
communications, control, and indication batteries are needed to 
provide greater capacity and resilience for the System Operator 
black-start procedures to work. Therefore, both the grid and the 
IST teams have been working together to ensure planning and 
delivery targets of these batteries are aligned to ensure we have 
the necessary capability. 

The number of station DC batteries, chargers and equipment 
coming due for replacement in RCP4 compared with RCP3 has 
decreased. 

Consolidated simplified bow-tie 
We have developed a simplified bow-tie describing a significant 
secondary asset failure event, as shown in Figure 31. 

Figure 113: Significant secondary asset failure event simplified 
bow-tie 

 

Our risk modelling has identified which preventive and mitigative 
controls are to be used to reduce the likelihood of a significant 
initiating risk event occurring on our secondary assets and to 
reduce the consequential impact of that event. We have used the 
bow-tie analysis to inform our procurement strategies and grid 
planning, including predictive modelling and strategic interventions 
to ensure we replace assets in a timely manner.  

Our secondary ACPs advise the predominant likely causes of each 
asset class failure and the key controls that we have implemented 
to reduce the likelihood and resulting impact of a failure. 

Technology dependencies between grid and  
IST assets 
The grid asset technology has evolved over time to the point where 
the boundaries are intertwined with IST assets, requiring ongoing 
compatibility as assets are replaced and interface boundaries 
change. For example our RCP3 48V DC refresh programme in the 
Telecommunications, Network and Cybersecurity portfolio was to 
support the 125V DC grid black start carryover times required 
across the country. This refresh ensured that the network and 
secondary systems equipment connected to the 48v DC power 
supplies would still be provided with power during a localised 
power cut.  

In RCP4, we are investigating the modernisation of our TransGO 
WAN assets in line with the TransGO Refresh sub-strategy. Our 
underlying fibre network will be retained while the 
telecommunications equipment supporting all of our services 
including our critical SCADA and HV line protection systems, will be 
modernised. 

The TransGO network will have the capability of supporting the 
delivery of precision time services (based on PTPV2 IEE 1588) to 
help support our increased reliance on an accurate time source as 
we digitise our substations. 

We will continue to invest in our corporate PI systems to support 
increased asset information and data from across our secondary 
assets for improved awareness of asset health and network risks, 
without impacting on our operational SCADA data sets. 
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Risks and uncertainties 
The increasing use of complex protection schemes helps provide 
an interim solution to manage the time required before the 
investment in and commissioning of additional grid assets. 

Complex protection schemes require greater protection grade 
communications. Therefore, both the grid and the ICT teams are 
working together to ensure planning and delivery targets of these 
systems are aligned to ensure we have the necessary capability. 

There is an increasing use of ICT services in our substations, 
resulting in a growing level of sophistication, complexity, and 
potential operational threats that together the grid and IST teams 
have initiatives on. Our cybersecurity investment into operational 
technology (OT) protects our internet enabled devices (IEDs) from 
security breaches, which enables secure local then remote 
configuration of devices, password authentication, monitoring who 
has accessed devices, and active threat monitoring of devices on 
the substation local area network (LAN). The benefit of remote 
configuring is that it reduces the operational costs to maintain 
these assets, reduces our carbon footprint by avoiding travel to 
site, and provides a safer environment for our service providers. 

Other key uncertainties associated with this portfolio relate to 
‘brownfields’ sites, which constitute the majority of the planned 
and unplanned work. Existing site legacy constraints and defects 
often require rectification before the deployment of deliverables 
can commence. The cost of such rectification is unique to each site 
and can impact significantly on the overall project cost, the scale of 
which is difficult to estimate in advance.  

With the forecast electricity demand to meet Aotearoa New 
Zealand’s de-carbonisation goals, the need for new substations 
continues to grow. To meet this need and provide benefits to our 
customer-funded investments, we now have a digital substation 
protection, automation, and control solution for greenfield 
substations. The next stages are to progress a solution for our 
existing brownfield sites, where we expect the solution to be cost 
neutral, avoid legacy issues as well as reducing inadvertent 
protection trips associated with testing and calibration. We 
currently have a wave of protection lifecycle replacements in the 
pipeline, so it is timely to make this change. 

 

Expenditure forecast 
Figure 114 shows the secondary assets capex in each RCP. 

Figure 114: Secondary systems forecast capex 

 

 

Asset class plans 

The following sections describe in more detail our asset 
management approach for each of the asset classes. These ACPs 
describe the strategy, asset characteristics, management approach 
and expenditure profile for each asset class. The expenditure 
covers the capital requirements, along with any specific 
maintenance projects to be undertaken. 
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Protection 

Protection schemes are used throughout the grid to 
rapidly detect and initiate isolation of electrical faults, 
protect primary equipment and ensure the safety of 
employees, service providers, and the public. As load 
increases, to fully utilise the grid there will be the 
addition of more complex protection schemes to 
increase capacity, an example of this is using special 
protection schemes (SPS) to enable greater power flow 

in the existing primary equipment. Their use can delay 
the need for more expensive solutions like installing 
new primary assets or replacing existing primary 
assets. Included as part of protection assets are ODJBs, 
which marshal secondary cabling between the primary 
equipment in the outdoor switchyard and the 
protection equipment in the control and relay room. 

Asset class snapshot 

Population 
 

2,620 Protection schemes 

1,583 Outdoor Junction Boxes 

 

Capex protection and ODJB 
RCP4 (forecast) 

$265.7m 

ODJB asset health  

• 50.9% Good 
• 16.8% Fair 
• 10.5% Poor 

• 16.6% Very Poor 
 

Work programme (RCP4) 

619 Protection schemes  

284 ODJBs 

Asset class strategy
 

Objective 
Safe and reliable operation, at least lifecycle cost.  

Measure  
Number of protection technician human error incidents resulting in 
unplanned outage to be less than 10 per annum on a five-year 
rolling average.  

Asset strategy  

• Replace relays on obsolescence or endemic failure, 

subject to a maximum life expectancy of 20–25 years for 

numerical and microprocessor relay schemes and 35-40 

years for electromechanical and static relay schemes.  

• Replace ODJBs when maintaining them is no longer 

practical or cost effective. 

Investment need is primarily age driven, except for ODJBs which 
are replaced based on their age and condition. Life expectancies 
for protection schemes and relay types range from 20 to 25 years 
for microprocessor and numerical relay schemes and from 35 to 40 
years for electromechanical and static relay schemes.  

The only option is to replace the asset, as refurbishment is not cost 
effective. The exception to this is if the CA of the ODJB determines 
it can be refurbished cost-effectively verses replacement. The 
population and age profile of our protection schemes are shown in 
Figure 115.  
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Figure 115: Protection population and age profile 

The need for SPS will likely increase as we enable electrification of 
the economy and assist with meeting Aotearoa New Zealand’s 
decarbonisation targets. Investment need is also age-based 
replacement. The SPS schemes older than 20 years have static or 
electromechanical relays and will be replaced later in RCP4. The 
majority of arc flash protection schemes are relatively new. Some 
of these schemes will be coming to their end of life in RCP4. 

The age profile for ODJBs ranges from 1 to 73 years of age. 

Lifecycle – deliver, operate, maintain, decommission, 
and disposal 
Delivery times for new protection schemes is typically 3 years. This 
includes allowance for scoping (1 year) followed by detailed design, 
procurement, outage planning, and coordination with other major 
works at the site over the next 2 years.  

 

 

We plan and manage outages in a way that creates a safe 
environment for employees while minimising the disruption for 
customers.  

All protection assets are visually inspected annually. The 
functionality of protection schemes is regularly tested at 4 years 
for schemes with electromechanical, static and microprocessor 
relays, and 10 years for schemes with numerical relays. CAs are 
generally binary pass/fail assessments – some of which are self-
monitored, with failure resulting in replacement. 

Due to the modular nature of the assets, there are no corrective or 
predictive maintenance activities undertaken. The exception is that 
we undertake predictive maintenance on ODJB assets, based on 
visual inspections and CA. Preventive maintenance activities are 
limited to the inspection regimen.  

Decommissioned protection schemes are disposed of in an 
approved manner. Some are retained as strategic spares, especially 
for the relays that are no longer manufactured. 

https://app.powerbi.com/groups/c4e45679-e2a4-461f-b400-347b0190bb64/reports/9ac0a3f6-f72e-4483-b205-522ddd9485da/5e35ed0d1824106db1cb?noSignUpCheck=1#%23_%23YggAAB%2bLCAAAAAAABAC1VW1v4jgQ%2fivId9dPUJw3KEjVCQq7gIAWAuFlWa0cewC3JsnFzla04r%2bfk8Buy%2b3t8uFOygdn5pkZzzMznlfUZaiOaoTdmFa1git21a6tHULX1KKmCaZB%2fBuMURHdkUglMaTwIBGiiIZkB9q0ISWowoAEZAM7CFThQZBA41sgacwjxcPgZNEKh6HqBlQkDDr7CGLBg6dJ%2bOBzVF8TIaGI9LktMj%2bo%2foqOx4nGorqltTpGKj%2bGdsBygGFm3Ji2gSvMN6ifRuYyEmR%2fBD3EoQKaXaOIPC4THeh0IZd8BfaBCwWxTP3m6lxwwqQxTxL06XWFfpd0CzuyQvUV2ioV1cvlKHyG2OfXNNyVozhkCVXlHPWbTySnK1RcIUXiDSht9pqefQGZh9aX%2fv1dY9K9H34Z3A8nnf4iA9NQJLsgQ7hcaehBC9fZNVI2tMLQglBzSFQYZ7iGEJnpVyISkFr06bP%2bi%2bGvhMfg8mAjwAWRU7E6En4o%2fucJfee74KYWUOgAEWp7nlaDscKHJG2pwgJILC9JsRucZYgvSPGzrvsYojBW%2f2MZ3WHjwe3cT760GpP2eaqDMFDbQjtghRb511qyvGtdUEonIvMAXPZD%2bgSsG3gcngchg%2b%2bV%2bxU3K2Ri0ylhq2ThiWHUMdbfcoUuouxQRDlbp%2fvk43A4zkwzDJ92JH76NkiZi3%2fKm0SCKzjN5uvNzJ3JfvGUHJ8oiom1rpTWVRNKtn1jlXwTOyXHNBljNfvGYURjJ1yJn%2flq73xg01hoSFp1qctOouj6benjrFky4J%2f5uctuLwl%2ftYnDJNJgaoPtVKq1EpjELtkVY13ybYxLll31sVHDvl%2bxr55vzSsaBmu%2buYV979HveC%2fso7f35j3ZfQw56Ywx7Qwq%2fX1tPpr2en1v%2bOB5425%2f6jWnxkiNvGFv5Bqtvtd03anRnIonRXfeE5n3xMIaJYuZs%2fU74oXMBwkzRbL8WLPo3kmW8xHv3%2fWEP%2buJZXspFvOxoe1euo9RVbfZy2LGxGTmYboTj9RY3i%2fnW6x1mAaeWM%2fxHxbTLM7A%2fzmHGROyfAkRR75l%2bcIKjyFgb%2fvyFTV8qYdNQQf4ZqvaQTqVumVUnOiNclLOOFPbb7rjunlvieqmg%2fE1PjPSYtM0UnEL9IQ2YR3GkN8C1bUB%2fqHqPNRUQnynH4I4FFo8I1xlJuewdM7HIPmLbmKctvMOXEV2UbYO32EPh3Q5xdmqzMeoT6TKg%2bsJyzwgo2biYiFNC73Vu5SkU2JcO%2b%2bkiqhEM%2foD4QCkzJYvSp8Gd0siyLcyPv4dmTr9ngjFh78BtBQR4WIIAAA%3d
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Asset risk – health and performance 
 

Figure 116 shows the current asset health of our protection assets 
and the forecast health at the end of RCP4 with investment and 
without investment. Our protection assets are housed within 
control and relay buildings; thus, corrosion is of minimal concern. 
The two major factors contributing to deteriorating health for 
protection assets are age and any design, manufacturing, or batch-
type issues. 

The predominant failure causes for our protection scheme assets 
are functional failure caused by software, firmware, configuration 
issues; mechanical failure caused by cable failure, test switches, or 
relay contacts fail to close/open; and electrical failure caused by 
loss of hardware component or power supply failure. The 
combined likelihood of functional, mechanical, and electrical 
failures increases exponentially with the age of the asset.  

The three key preventive controls that are critical to reducing the 
likelihood of a service failure event are: 

• Replacing all assets in a timely manner 

• Increasing system redundancy where appropriate to 

minimise the impact of unavoidable failures 

• Monitoring real-world failure rates and adjusting 

replacement timeframes accordingly. 

The performance of protection schemes is categorised as either 
human error incidents or performance of protection schemes 
during unplanned outages incidents.  

Figure 116: Protection asset health 

 

Figure 117 shows the asset health of our ODJB population. 

Figure 117: ODJB current asset health 

 

 

 

 

 

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSection332b23421c4b30b27212?noSignUpCheck=1#%23_%23hw0AAB%2bLCAAAAAAABADtV9ty4jgQ%2fRWVd3eeQuIrEKqmtoCwAxRJCAZDElIpIQtwIiyvLIdNKP5927LNJXPZycO%2bzZNbfVP7qI%2fc3mgdX6tpuu%2bUbfvcto2KbTuWXi3PdMd0qAOLSsWqaCdaE0cyETR1DxPGTrQrvKIQWm%2f2UXOJhYyRG%2fL1nOFn%2buhTQlczKh5N3bQfXwyIv6AxEUEkAx4WGS74FZedkLDEp%2b3XiAoWhM9D3p8FWm2OWUxPNJBbjK5oKLXaRsvFIfhqNQuseEFTfV7KgEZcSJeSdBPLMmemZZsGsWeWPjMrpmGmZQRxxPBrHuEG4YJRdMHDRO7LBzcviBOooKjUxS%2fU%2fytgkoo43TAzZ4rCJy2m0Gj3m6n2e0yWdIWnWm2qLaWMamdnEV9TMQtOCV%2bdRYL7CZFnmddvMxwHZKqdTDWJxYJKCNuk8oxRlaF%2b2Xcfm%2b36YOg%2bXlxfjeCRGyGEcJaswszPdVvDx%2bFtvzXVtmCaq5JSyMBsgIID0Fhyobw7oYp%2fwSyhMWjuIYGUmCxTnFGfB6FUDo36MHs22%2brZrPfrzc7wepCtePhCBWyDhgKH8ZyLFRXKAnATHoZwJFzEStOCVlkidx1IeO8D1ToQdL8awwq1sfDXOFf%2fxZPQx%2bnJoi8iYAzQRs3%2be1MnhCrmmHwVE%2fKwVMQp2y7J3imrphP6nIu8wgXFItfGCctgg1WPE8yQS8VLQOhXL93z6k0lXCdS5WoGgiSBRA1Bob3EkQ0SS5EouA%2fywDvyJFKOfc5ynPpp96BmeuqHivfb9wWXKQdeACAOLxYulHpAMSnqH7S8SyUMVQYXKiApu5VujBlDOPTRgPM5aiTxElLkG173WkfVd5NQsQ01%2bD%2bZ4aLbmGoPIAn6dwKnmFHMpSyj5TSn9vYBWJYRdkealEfQs1qmcKlMa885uM1J2OD8eYXF846ZKvHX%2bgaOqcvgdFLC3m%2b0THYllinvN1MxDREq2JF2PrrPdAhtCiF12JMYfYjFByl2fD7MnBkycqMfs%2fsoZsd0dEz1vdf2aPMj%2biPjyHZwE6DiKjgw7y6FPTSZITvjve7hKOy7547UwReu20woYguYfnAUH4Xrv8Eqakgf292tn38bbEwMp1qxnKpTwRW%2fXD43dG37kPfhr9761Vv%2fQ299cKhSw1tlbjq6hcslndB5yTadSqlqls0S9R3btGAIMogFvsNAso%2fkbsHaHwkGIWlvxtCcOIpODxtUqPtbOf6ZyR3%2f88%2bU82mRft7AeW5Rkxg6LpnEBmcD26UqtXHJoGUMo6g1r2L6af3Z%2fARTxDxYfKav3adZ23vzv3iv3qQbd554gNsDnbQvy73X88nNqNvteVd9zxt0eiOvMTJu5I131b1xjYue13DdkdEYsWdJVt4znnTZrXWT3I6d5azN3vDkMvFNltx9ObfIq5PcTW6CXrPLZuMuu2vdsdvJwIC4t85TVOmE3tvt2GfDsaeTFXsixt313WSpg00nocfmE%2f0PywcUx3T2YwwVEvHZzwCR4x2f%2feSJD2joH35HN1p9FkPbStqmwWIpW2Ha1%2f5u2C6s48CXy%2b8Zs1Ctpp%2fq7yJy3QWF%2bbpBYSChWQEwquv6t03vNxnFVMAwKQVnoB7jQKqQ925eQNcDGgdv0M962tkrCrfvKlL%2fCEe%2b2206mAv1%2f5ANBj0cy2xzuMRVBs04N%2fUTZOhVXTu0uzDjgdk4dY60cM0nAOY3lJc0jtUfiZZOMe4SRzT7VdHzVQFTvtxBuf0XSzvFuocNAAA%3d
https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/9ae1b005482a2dd6f548?noSignUpCheck=1#%23_%23kQUAAB%2bLCAAAAAAABACVVNtu4jAQ%2fRVkaftUiu1cCkjVqtDuAqLdQkqgvFSOMwEXJ45ipxVU%2ffc1Ia263Yu6b%2faZc2ZGx555RsMYdVHkJ77bjn3sMeZyJ%2bq4xKOc%2b9wntINJGx2jPstNWcCenpVSHqNrloKVnvdvGv01K4xuBJl6SiTbwH0MHNIIinuKqXv%2fSKz%2bAjQvRG6Eyl4zXKhrZYYZl2UMg20OhRTZ5lbdRAJ1EyY1HCN7vpSQQmZQ9xnVx1vLRV3HRtkK9njdSocBiTD23DZlNI79xJ72lYXOJdvWpB7oXG2g27gplAG%2b76dxLqXlhUKXtuprdwF7hPibkAaKN%2bxwDcAYka1q9KWm9pTapKzYvOlB2vS%2f4z2mIZCCv0tb6T9g%2f2lv9YynCfWww%2fwm5pA0XeqdNtvUp02IPZc6EXUIdyz3Vhj5P7kv7T2eFdJK1sbkuttqsTw%2fydUTFJE44SptFZCrwlTEr4fzMD77TDtHq0KVuSUnDlBOMGtS7loyYW6zDS5rEvDZqes6SZvB0dMZPeIqS8TqDLajh2gQ7uLv4TZcjPTwQQk2mGI%2buPLH285iMhuNxuH1TRhOh%2bNZ2JuRiZmE16NJQC7GYS8IZqQ3kxvD03DDFiN550zKu7m3jgZyxxZXZUxlufzecfjWK5eLiRj3RzKaj%2bTycinvFlNidbvhQ346zMLd3TyWt%2fMQ81Q%2bcLL8sVyssY1hnoUyWeAvTmxdnEP0bw8rJ3TrM0bUfuvWJ198Cln8%2ft8%2bo%2fNIK1kaGIBYrc1lxiIJ8dvYvUbnIjbrvwUPUtTFJ%2fiDosYuwI5dDxJVwKEBO7QY%2fzn0schMQ9FXmSmUtPCcCVNJPtJCAU9T0GJn%2fzPe%2f%2bwUAsPSvNoWv3BfXvb7oqg2yWHCxkybQ3E7fFUGRDoUHzcIbmP0Ph5wth8YcuL9ghpmSmvmH8Ar0LraTQjt18Oa5XBYWri%2bvdpUX9%2bsfPkJShS1IpEFAAA%3d
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Figure 118: Protection performance 

 

Figure 118 shows the 5-year rolling average of the number of 
protection technician human error incidents resulting in unplanned 
outages. 

A significant proportion of human error incidents arise from human 
error during on-site work, or from incorrect settings being applied 
in the protection relay. 

Our protection human error incidents are trending downwards. 
Factors attributed to this include our nationwide service provider 
training, improved visibility through modern SMS equipment, and 
improved standard designs. 

The overall performance of our protection schemes is generally 
good. 

Forecast work and capex 

Figure 119 shows the expenditure and deliverables forecast for 
protection schemes and  

 

Figure 120 shows the expenditure and deliverables forecast for 
ODJBs,  

 

 

 

 

 

The forecast is based on the replacement of all protection schemes 
at the end of their expected useful lives or aligned with 
replacement of primary plant for efficiency. 

The total forecast expenditure in RCP4 increases compared with 
RCP4 Submission costs due to: 

• Increase in costs due to a global increase in demand for 

materials, equipment and skilled labour 

• A number of rollovers, with significant expenditure, from 

RCP3 into RCP4 due to resource constraints, complex 

design’s requiring extended design timelines and site 

specific delivery challenges. 

• Unplanned expenditure due to natural disasters e.g. 

Redclyffe substation rebuild due to Cyclone Gabrielle 

The protection portfolios now provides replacement forecasts 
based on asset health for all assets. 

The ODJB portfolio maturity is still developing  when compared 
with other protection assets as intervention is driven by life 
expectancy and then refined based on condition, closer to the time 
of replacement.  
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Figure 119: Protection forecast capex and quantities by year 

 

 

 

Figure 120: ODJB forecast capex and quantities by year 
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SMS 

SMS enables the remote control and monitoring of 
our substations. SMS contains the telemetry systems 
based on computers and LANs that have been 
specifically designed to operate in electricity utility 
environments. SMS reliability is essential to 
maintaining visibility and control of the transmission 
network at both the national level (via the 
SCADA/EMS system) and the local level (via the 
substation HMI). The asset types covered by this ACP 
are: 

• Substation management platforms (SMPs) 

• HMIs 

• GPS clocks 

• SCADA junction boxes 

• MIMIC Panels 

• Neutral current 

transducers (NCTDs) 

Asset class snapshot 

Population 

181 SMP sites 

198 GPS clocks 

196 HMI 

88 NCTDs 

Capex 

 
RCP4 (forecast) 

$27.5m 

SMS Gateway asset health  

 

 

• 99% Good 

 
 

Notable work programmes (RCP4)  
Lifecycle replacements and  
telemetry data standard  
improvements. 

Asset class strategy

Objective 
Safe and reliable operation at least lifecycle cost.  

Measure:  

• Average of six or fewer SMS failures per year 

• 5-year rolling average of 30 or fewer I/O module failures 

• 100% of sites converted to SMS. 

Asset strategy  

• Replace all legacy RTUs with SMPs. 

• Implement remote engineering access while deploying 

substation management platforms. 

• Age-based replacement for all SMS assets. 

Investment need is primarily based on asset age and obsolescence. 
Life expectancy for each asset type is based on manufacturer’s 
recommendations and adjusted for factors such as measured mean 

time between failure statistics and real-world failure rates (both 
our own and other comparable customers).  

Lifecycle – deliver, operate, maintain, decommission, 
and disposal 
Delivery times for SMS assets is typically 2 years, except for GPS 
clocks and HMI work, which is typically 1 year. Delivery times 
include allowance for detailed design, procurement, outage 
planning, and coordination with other major works at the site.  

We plan to maximise site work during outages in a way that 
creates a safe environment for employees and service providers 
while minimising the disruption for customers. 

As SMS assets are electronic systems there are no planned 
maintenance activities (these devices have no serviceable 
components). 
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Once the HMIs and substation LAN equipment is installed, this is 
then managed by IST who monitor, maintain, and replace the 
assets at the end of their life. 

All decommissioned assets are retained as spares if required or 
disposed of as e-waste. Due to the specialised nature of the 
equipment, there is limited potential for re-use outside of 
Transpower. 

Asset risk – health and performance 
Asset age is used in the asset health model. The assets consist of 
modular electronic components, therefore there is presently no 
way of determining the condition of the units. To determine the 
intervention point we rely on manufacturer recommendations, 
measured mean time between failure statistics, and real-world 
failure rates (both our own and other comparable customers) to 
set the expected useful life of our assets. 

Figure 121 shows the asset health of our SMS, SMS I/O, GPS, and 
ethernet switches assets respectively.  

 

 

 

Figure 121: SMS systems asset health 

The predominant failure causes for SMS are: 

• Electrical failure caused by loss of hardware component 

or power supply failure.  

• Mechanical failure due to loss of cooling, fibre failure, 

etc.  

• Functional failure caused by software, firmware, 

configuration issues, and cybersecurity breach. 

The combined likelihood of functional, mechanical and electrical 
failures increases exponentially relative to the age of the asset 
class. The key preventive controls critical to reducing the likelihood 
of a service failure are lifecycle planning, predictive modelling, data 
quality improvements, and strategic interventions to target at-risk 
assets. 

Observed failure rates for SMPs are low but are increasing as the 
first-generation devices approach replacement age. All new and 
replaced units will be deployed as redundant pairs to eliminate the 
SMP as a single source of failure. 

Observed failure rates for GPS clocks and HMIs have improved with 
the replacement of almost all the older cohort of devices as part of 
RTU replacement works. We expect failure rates to gradually 
increase as the average fleet age increases in the coming years. 

Many of the SMS services contain, or are dependent on, ICT 
components or services. Understanding and managing the 
technological, operational, and funding boundaries between grid 
and IST requires careful consideration and is an integral part of the 
overall planning process. We therefore work closely with the IST 
team to ensure our strategies and long terms plans remain well 
aligned.  

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSection7a86ea75ca422591447e/ReportSection7a86ea75ca422591447e?noSignUpCheck=1#%23_%23ywQAAB%2bLCAAAAAAABACVVMtu2zAQ%2fJWAh56smKIoSzZQFHWSIgbaILDzOK%2bolU2EEgWSapAG%2fvdQDxuukxTujZyd3R0sZ%2flKFjmZkTAt8mkCkySNOQ9ZkiZRLmjMp1maCM4ZGZELqF1jsKVXjVIjcgMl%2btRb%2fYxmvjhbYq2N88RLtMLI2kld7aiX%2bka7RSVUk%2bP1S41GyerpTt9mkswKUBZHxJ%2bvFJZYOTJ7JcPxznPJLPJRWGOLDz37XisUbZME0glCEgvgjMXTkPMEWxnS1gpe%2fiPjQdrGi9mJXsFvzH9I5dDssf66QudktR7Q7UCda%2f1Ugnna56Py7d7jc7C4UlIclO3yj7DPxtu9V1KwmEYwCajAIuAsToKUTViAecxZlLEoFJHn3kmnPixyVWaY3xvlYxvnajsbj6Guz%2buWl8lzocux6bgd8Vt%2fXuRfT%2bn7ZW10U3tyESETIYWACe7JIfAgRQ5BiBNIOI%2bKFNqxP2L2byVdPTs%2bpdyg2o5PETo%2bxRRLrPLDF38l3zOrVePwGuV6464qyBTmex%2fvoo8yd5vPgn0qmdFzepQxYJforTvHQhvsBfgtoPTj0HGTe4vmQlfOaOXhR5CuSzmmPUh8XqKVf7xBaGuVElcOyrpbv7%2b42227gKZbzd6bP8G6vrm3bVeBhFNGR2chTSk5jK8EtA4MW%2bUHqAPX%2bGHG78FfaG237IS0i7WBGvtfgA633ZiG636U2zfnx0GtywQAAA%3d%3d
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Forecast work and capex  
Opex: This ACP has limited opex as most work is based on capital 
projects. Opex allowances are made for mimic panel 
decomissioning and the deployment of updated data models. 

Capex: The forecast is based on the replacement of all assets at the 
end of their expected useful lives and any required supporting 
initiatives. RCP4 is focussed on delivering asset health-determined 
replacements of SMS assets.  

Figure 122: SMS systems forecast capex and quantities 

 

 

Please note: The quantity counts are predominately 
based on the device replacements as we now have an 
accurate device count following the completion of the 
RTU replacement work. This work will be bundled into 
logical projects prior to delivery. 
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Station DC systems 

Station DC systems provide power to protection 
schemes, circuit breaker trip and close coils, control, 
and metering. These assets are required to operate 

not only during normal operation but also when the 
local AC service supply has failed, i.e. in a blackout, 
until power has been restored. 

Asset class snapshot 

Population 
 

325 Battery banks 

325 Battery chargers 
 

Capex 
RCP4 (forecast) 

$14.4m 

Asset performance 

 

There have been no  

interruptions to customers due 

to minor or condition-based  

failures. 

 

Work programme  

 RCP4 

Battery bank 
replacements 

114 

Battery charger 

replacements 

60 

 

Asset class strategy 
 

Objective 
To operate safely and reliably, at least lifecycle cost.  

Measure  
Zero instances of DC supply failures leading to interruption of 
supply.  

Asset strategy  

• Replace station batteries based on condition subject to 

an expected life of 8 years for existing and 12 years for 

new assets. A tolerance of up to 2 years either side of the 

nominal replacement date may be allowed, to enable 

efficiency in delivery through project bundling, or to 

allow for staggering of battery bank ages. 

• Ensure new DC supply equipment meets future 

requirements, including sizing batteries for new 

carryover requirements. 

 

Figure 123 (over page) shows our battery and charger population 
and age profile. 

Lifecycle – deliver, operate, maintain, decommission, 
and disposal 
The delivery timeframes for 125V DC comprise detailed design, 
procurement, and coordination with other major works at the site. 
The delivery timeframe for this work is typically 1 year. This 
lifecycle management excludes the ICT 48V DC communications, 
control, and indication batteries. 

Station DC systems are visually inspected annually. The station DC 
chargers cannot be maintained but key parameters are monitored 
during the battery bank inspections to ensure correct operation. 
For the battery bank, we carry out a variety of routine inspections 
and diagnostic tests on our batteries to inform condition at 
commissioning and 6 years for batteries that are replaced in their 
eighth year, and at commissioning and 8, and 10 years for batteries 
that are replaced in their 12th year. 



Asset Management Plan 2025 Transpower New Zealand Limited 151 
 

 

Figure 123: Battery and charger population and age profile 

 

Asset risk – health and performance 
Major failures for DC systems are defined as the inability of the DC 
system to provide DC supply to secondary assets and/or operate 
circuit breaker trip coils, leading to either interruption of supply or 
unplanned outages. There have been several minor battery and 
charger failures in recent years. Battery cell failures are usually 
encountered during routine inspections and diagnostic testing. In 
most instances, battery cells failed during internal resistance or 
discharge tests and were replaced immediately upon discovery. 
There have been no interruptions to customers because of minor 
or condition-based failures. 

Figure 124 and Figure 125 show the battery and battery charger 
asset health, respectively. 

Figure 124: Battery Asset Health 

 

 

 

Figure 125: Battery Charger Asset Health 

 

Forecast work and capex  
The number or amount of station DC batteries, chargers and 
equipment coming due for replacement in RCP4 compared with 
RCP3 has decreased.  The RCP4 forecast comprises the routine 
replacement of batteries and chargers as they come due for 
replacement.  

Figure 126 (overpage) shows the expenditure and deliverables 
forecast. 

 

 

 

 

 

 

 

 

 

 

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSectionf945450eac370dd6ab07?noSignUpCheck=1#%23_%23DA4AAB%2bLCAAAAAAABADtV1tv6jgQ%2fitRdrdPpc0NWpCOVuVyCqgXSiDQlgo5zlDSmjjHcVpRxH%2ffyY3C2XO6dKXVPuw%2bxZ75Zjz5Zjy2V2rHU2sqWFXizkz91AXdMgklBtFmVrnqViqnmlEm6qHaIKGMBSTwIGbsUL0iC0DTs0ZPacyJkJFiB%2fx1xsgzTD2gsHBBTA3NsKYvOto3IaLCD6XPg8JDk19x2Qkoiz1oL0MQzA%2beB7zn%2bmptRlgEhyqOWwwWEEi1tlLz4QCxas1ELXmERJ6H0oeQC2kDTRaZVa2yVdaAUPNE87wKcbWTJAw%2fChlZ5habiJUBxsZAafIglghz%2fCjGCIpIbfIC3lefSRBRsmCmzgQFJgmmkKj3q4n6a0TnsCATtTZR51KGtePjkL%2bCcP0jyhfHoeBeTOVxhvrFJZFPJ%2brhRJVEPIJEs1UydhmkHs4ue%2fa00T7rD%2bxp8%2fpqiJ9ciSaUs3gRZDjbbg2mg9tea6KuUTVLQ0ooQ7WOAo5EE8lFiu4Eqf0LYTFEKLlHB1ISOk94VnrcD2QKqJ8Nsm%2bjnX7Phc8Y%2frDylceBRxLCo1TRCaKYZe5xdh1Lj3OhNHxBY18qdQFI9q4OLaSI0%2fUGggTRjIsFoAlfhDyAfP1eQty2PpMKLpNsvwDCMYjgsYjhBx5T1SD18xO762ajnjm4snPBFIeD%2fnTwNVvvetTaTN7%2fHJ0EVIAE5foFvRfc7PGX%2bxBxLngcTtQHRAr4FvsCbAyYgQ0sq%2fRJvlvWh%2f9e0UURSKUNhMn53yy7c869jFfi59nleRU5IJbKZjYMIsoFeHtR8oB7OWsLm62Z7FYMUc0ENsgk%2f%2flOX%2bdbvc7584KI583%2bTx3%2fWV4nEdjMp2lbuF%2bp2diWRCbdZTURk0BRCjKSH1XuM5mirIpBAnjPmvKptG252CRw23OmyLKpfJzOHZtNapXdhvKOWu8svpNtRd%2fRbSVeKTK%2fpd7UwDs1mWK%2fbfFu87Dj9qd1oaSFUUDX2aCwLWj8IFWfpfOvySxiSD7rzdmTn1AVgieoMauChoex6Wm0bFjq%2biGv0%2f9r75%2bpvfSY%2b8%2bW1idvdukN8mRmlDWTVEoahVnJMsonpVOjYpTAK1uG6RqmTk3EDnzJPuO7hXNvKBiaJKUZYW2SMDzark%2bRtvcU%2bHs27nhf9gnn4DFpIQiemWBQXSMlg1oI1olVOgWLlHSokBPLMmenBA5evxgHFK%2bV%2fuMXWHaf3Lbz5p07S2fcjTpP3Cftvkbbl5WLZXV8M%2bx2L5yrnuP0OxdDpz7Ub%2bSNc9W9sfXmhVO37aFeH7JnSRfOMxl32a15E9%2bOynO3zd7I%2bDL2DBbfnVdNuizHd%2bMb%2f6LRZe6oy%2b5ad%2bx23NfR7q3zFJ50AuftduSxwcjR6II9Uf3u%2bm4811Cn0cBhs7H2m%2bkhiyNwP%2bYwZSI63oeInO%2foeM%2bM9yHwto%2fZlXrmRli2EtrgP85lK0jq2tvc%2bAvtyPfk%2fGfKzFStaUfadxa5rAl4ya8DnhWQBYDvBU37ser7RYYRCLzRScEZikfEl6nJ9zDHh9c%2bRP4b1rOWVPYCsPkuwvShsoNdr5PXgUgfMdm94YJEMlsce3jqQdWrhnao6Nqppm7rbUqSDaMflXek2OVjJPMHwkuIovRZpCaXHHtOQsjeS1o%2bK2jKpxsq138Aw6BSYgwOAAA%3d
https://app.powerbi.com/groups/c4e45679-e2a4-461f-b400-347b0190bb64/reports/9ac0a3f6-f72e-4483-b205-522ddd9485da/c6e64f58b18550029357?noSignUpCheck=1#%23_%23XAUAAB%2bLCAAAAAAABACNVNtu4jAU%2fBVkafsExbmSIFWrUroLCNhCSri8OfYBXJyLYmcrqPj3NSGt2m632zd7zoyPNfacJ9RnqI1cH6hlUuoZ4Ng%2b9SLfYJ7RMi2DeK4uoTq6IZkqcjjRk0KIOhqTGLT0WkpQtRFJyAZiSFTtTpBE87sgac4zxdPkWdFNx6nqJ1QUDHr7DHLBk919ehdx1F4TIaGO9PpWlOeg9hOqlveai9qWruoeJ7xqTV1w7bXjRYbnOBibvuW0Tp25zATZV6RAkdMdat2bWrCXCmKpKSGXhW74fLGA%2fAb2gwsF%2bQt23gagFE82FXqsqJ003cUk373oQQBVf%2bMdIiEQnL46ttS%2fw%2f7jZPlCPqGYWGu3sW6Z0LBtz2pEJnYajmkyxnzbcxjR3HuuxGdn3cYRsFkuNGWrVCbbzSbJssssfYQ84pc0jZs5ZGmuSuL387rPrr7S%2fmKTp0WmydQG23FbfgNMYjds11g3IhvjhmW3Imz4OIpc%2b%2bLxyrygabLmmyvYDx6iXnhgP8N9uBjI%2fkPKSW%2bKaW%2fkDvf%2bYjIbDIbh%2bC4Mp%2f3hLOzMjImahOPBJDC6w7ATBDOjMxM7ReNwRxYDsbQmxXLubKOeOJDFqGCmKFY%2ffYvunWK1mPDhzUBE84FY3a7EcjE1tO7Qf8ha%2fSQ8LOdM3M9DTGPxQI3Vr9Vii3UN0yQU6wX%2bZjHt4hyizz0snZDNrxhR%2bS2bX3zhKSTs9b98QteRTEWhoAd8s1W3CYkEsJdEPVfnnKntv4pnKWrjS%2fxOUWFd0InqwDrN4XwBnUeMPy69bzKTkN%2bkicpToeE54aqUvKeFHB6nIPlB%2f198%2bskx6OzGWTkI3nCPx9MoyMshcU7QkEh1bq7DVZ6ADN%2fE9ZqBPYxe1wNKTgExLp03qB4ShTbzA3AEUpZjB6FT%2fLckg%2fM8wtXu2aZq%2b2Ll8Q%2bUWoOcXAUAAA%3d%3d
https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSectionf945450eac370dd6ab07?noSignUpCheck=1#%23_%23DA4AAB%2bLCAAAAAAABADtV1lv4zYQ%2fisC2%2b5TnOjwERtYFPGxsY0cjiXLTuLAoKhRrIQStRSVwDH830tdjr3d3ToFij60TyLn4uibg8M1GriohRqk1vRwzfEcolWNZsNxNaPW0D1Db3puwzHQEergSCQcUvEwofQIXeEApOpZZ6R0lpiLWDFD9upR%2fAwLFwgEDvCFrurVxYsm9bsQE%2b5HwmdhaaHLrpgYhIQmLvRXEXDqh88WGzk%2banmYxnCE5LpHIYBQoNYaFUtLyqKWIbn4EVJ64coYIsaFCSQ9xGtWa9WaCpgYDdV169hRG6kbfhxRvCo0th4rlvSNgtJlYSKkmO3HifSg9NTEL%2bB%2b8akAHqcH5uycUMqkzpQUdL%2beo19jsoQAz1FrjpZCRK2Tk4i9Anf8Y8KCk4gzNyHiJJf6xcGxT%2bboaI4E5o8gpNo6XTsUMgtnlyNz0emfjS1z0b2%2bmshPwZQqhNEkCHM50%2bxZC%2bt21JujjWR5mUspZJKtSQKTQGPBeCY9CDP9F0wTiCXlXhoQApNlirMyYn4oMoH2mZV%2fO%2f3se859SuUPK19YEro4BTzOGIMwTmhuXu6uE%2bEyxpWOz0niC6XNQYK9z5MagifZeRbHYewxHoBUYUHEQijOH6XA7fJzKmcijfYLSHHpRPhY%2bvAdixnLyuz8QO%2b622nnBq7MgrCQS2u8sL7k511Pe9vN%2b59LIyHhIEC5fpHWS2wO%2bMtDgDjnLInm6EFKcvia%2bBxM6TAFE2ie6fOiWjZH%2f17SxTEIpQ%2bYiuXfTLtzxtwcV%2bwX0WVFFtnAV8p2Nwljwji4B0HyIGs5bwvb0kyrVbqIcoIJIo1%2fUembotTbjD0HmD9v6z8z%2fGd6G8dgUp9kbeF%2bjfK1KbBIu8t6zuehopRgpD%2bq3Oc0RVmXi1TgPWrKh8K2Y2IbwF3LOSOPpvLzcO7pbEOr7DeUd6nN3uF70Va0Pd5O4JUy8jvsbQ68Q5MzDiuLd52HPbM%2fzAslS4xSdJMvSt0Sxp%2bE6qNw%2fjWYpQ%2fpZ7O9e4obqo7lDap7TVCbTt1wVVLTq2jzUOTp%2f7n3z%2bRedt39Z1Prg5NdPkF6ek01cL2iEvAqVb3WqJzqdb0Cbq2qG45uaCSdIi1f0I%2fY7sm9O%2bFUqqSpGcvcxFF0vJufPGvvmeDv%2bXrgfj7EnU%2bPaQuRwp4BOtFUXNFJVQpruFo5hSquaFDHjWrV8E4xfHr9rH8icqz0Hz%2fDavjk9O0399xe2bNhPHhiPu6PVdK%2frF%2bsmrObyXB4YV%2bNbHs8uJjY7Yl2I27sq%2bGNqXUv7LZpTrT2hD4LEtjPeDakt8ZNcjutLZ0%2bfcOzy8TVaXJ33jTIqpbczW78i86QOtMhvevd0dvZWJN6b4OnqDEI7bfbqUutqa2SgD4R7e76brZUJU8loU29mfqb4UoUp%2bD8HMMMifjkECAKvOOTAyM%2bhtDdvWbX6MyJZdoK6IP%2fuBS9MM1rdzvxl9yp74rlj5i5Kmqpx%2bo3GgWtC3LIb4O8KyB3QL4XVPX7rG8PmcTA5UQnOKOSPMW%2byFS%2bFbN9eB1D7L%2fJfFbTzA5ANt8gyh4qe7KbTfo64NkjJp8bLnAs8sNlD88sIK2pq0eKpp6qaJdvEpwWjHZc26PKLp9IML9DvIQ4zp5FKB1yzCWOIH8vqcWuhKnYbqHc%2fAEOdo2SDA4AAA%3d%3d
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Figure 126: Station DC systems forecast capex and quantities 
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Revenue, local service, and power quality meters 

A metering system or scheme is a group of secondary 
system assets used for monitoring and recording 
system conditions on power systems. Most of our 
meters are used for revenue purposes by recording 
energy delivered through the network to our lines, 
direct connect, and distribution customers. The data 
they produce enables the allocation of transmission 
costs, electricity market reconciliation, and final 
pricing.  

Our other meters are used for local service supply and 
power quality. Local service supply meters are 
installed to record the local service load that 
Transpower uses within a substation. Power quality 
meters are used to provide a baseline harmonic 
fingerprint prior to new non-linear generation 
connections proceeding. This is so that we can 
demonstrate with confidence and enforce compliance 
if required, should harmonic injection levels exceed 
the statutory requirements.

Asset class snapshot 

Population 
 

394 Revenue 

174   Power quality 

19   Local service 

Capex 
RCP4 (forecast) 

$0.7m 

Asset health revenue meters 

 

• 92.6%    Good 

• 0.5% Fair 

• 4.9% Poor 

 

Work programme (RCP4) 

 

New Power Quality meters and 

replacement of PMUs as 

required  

Asset class strategy
 

Objective 
Operate accurately and reliably, at least lifecycle cost.  

Measure  
Maintain highly accurate and reliable monitoring across the 
network.  

Asset strategy  
Plan for investment in new metering equipment as required for 
planned new-generation and load connections. 

The investment driver is to: 

• Replace meters at the end of their expected useful life 
(12 years for revenue meters and 24 years for local 
service and power quality meters) 

 

 

 

• Install meters where there are new connections to 
ensure that new inverter-based connections have a grid 
injection point (GIP) harmonic distortion baseline, prior 
to connecting and are monitored once commissioned. 

Investigations have shown that the cost of each meter 
replacement becomes considerably cheaper when carried out in 
large quantities rather than piecemeal as they fail.   
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Figure 127: Meter age profile 

The average age of our revenue meters is approximately 3 years. 
The majority of our revenue meters will be replaced with the 
remaining ones to be replaced by the end of RCP3, and the next 
scheduled replacements will occur in RCP5 & 6. The average age of 
our local service supply meters is approximately 17 years. Based on 
their 24-year lifecycle, most local service supply meters will be 
replaced in RCP5.  

We plan to replace our meters used for power quality 
measurements at 24 years and will closely monitor their 
performance. The average age of our power quality meters is 
approximately 13.4 years.   

Future metering panel renewals are driven by obsolescence, 
physical size of the new technology, and/or condition of auxiliary 
components. 

Figure 129 shows the population and age profile of our meters  

Lifecycle – deliver, operate, maintain, decommission, 
and disposal 
Delivery times for revenue meters and local service meters include 
an allowance for detailed design, procurement, outage planning 
and coordination with other major works at the site. It typically 
takes 3 years to complete this work.   

Maintenance, calibration, and data logger maintenance are carried 
out every three years for revenue meters and every 9-years for 
local service meters. Current and voltage transformer calibrations 
are completed every 8 years.  We carry out calibrations by 
swapping the in-service revenue meters with recently calibrated 
meters. Calibration is undertaken off-site by service providers that 
are certified for calibration by the Electricity Authority. The 
maximum permitted error of a metering installation is 0.75%. We 
aim for as close as possible to zero error by applying corrections in 
the meters. The replacement of revenue and local service meters 
are in alignment with the expiry dates of the metering calibration 
certification, avoiding the need for calibration in the 12th year. 

 

 

 

 

 

The majority of decommissioned meters are disposed of as part of 
the project in an approved manner. Some revenue meters are 
retained to re-use as power quality meters and as spares.  

Delivery times for power quality meters include an allowance for 
detailed design, procurement, and outage planning. It typically 
takes a few weeks to complete this work as each meter is installed 
as the need arises. Power quality meters are not maintained. 

Asset risk – health and performance 
Figure 128 shows our meter asset health. 

Figure 128: Revenue meter asset health 

 

 

Obsolescence is a key risk to our metering assets, so we have 
spares on hand to manage this risk.  

 

 

https://app.powerbi.com/groups/f3e2c10a-2c4f-41a4-8e4a-1e6a7443f8ae/reports/7f2503a6-0cef-4257-8262-ed5423b231c3/ReportSection332b23421c4b30b27212?noSignUpCheck=1#%23_%23
https://app.powerbi.com/groups/c4e45679-e2a4-461f-b400-347b0190bb64/reports/9ac0a3f6-f72e-4483-b205-522ddd9485da/bf96128da1f95bba1374?noSignUpCheck=1#%23_%23WQgAAB%2bLCAAAAAAABAC1VVtv6jgQ%2fivIu9snKM6Fq1StoHAOIKCFQLgcjio7HsDFJNnYaUUr%2fvs6Ce32sOfCw66UB2fmmxnPNzOeV9RlqI5YpYxNy6tSTKhd9hjBFVqulajHarRKywzl0S0JVRxBAvdjIfJoSPagTRtSgsoNiE82sAdf5e4F8TW%2bBdKLeKh44L9ZtIJhoLq%2bJ2IGnUMIkeD%2bbhLcU47qayIk5JE%2bt0XqB9Vf0ek40VhUt7RWx0jkp9B0XSsbZpURY63vSolhVewkMpehIIcTaAAKIu5vtMLlMtZh3q7jkCdgn7jQepl4zdSZQBuiLN77%2f5fXFfpdelvYkxWqr9BWqbBeLIbBM0SUX3vBvhhGAYs9VcxQv1EiubdC%2bRVSJNqA0mavyZkKSD20Hvp3t41J9274MLgbTjr9RQr2AhHv%2fRThcKWhRy1cp9dImNAKQwsCzR9RQZTiGkKkpk9ExCC16MtX%2fRfBXzGPwNHZC3BAgJdUY3Ui%2b5j%2fzxMawxP4MeRSzmVuEDAQ5yk1GMt9ipNWyi2ARPKS9Lr%2bWXYrhFfoghS%2f6iKOIQwi9T%2bW0Rk27p3O3eSh1Zi0z9MdBL7a5to%2by7XID2vJso51QCmdiMwCcNkPvB2wru9yeE64%2fKdyv%2bbHxGapgK2ChSeGUcdYf8sLKTvmUcbW232ygTmeJqYZBLs9iXbvY5S6%2bLe8SSQ4gnvpdH2YuDPZL56R9HmqEQ8Ta10urCsmFGy7ahWoiUuFkmkyxmp2tcSIxk64Ej%2fz1d5TYNNIaEhSdanLTsLw%2bmPpo7RZUuCf2bnLbi4Jf7WJgjjUYM8Gu1Su1ApgErtgl411gdoYFyy7QrFRw5SW7avnG%2fPKC%2fw139zAofdIO%2b4L%2b%2bwe3HlPdh8DTjpj7HUG5f6hNh9Ne72%2bO7x33XG3P3WbU2OkRu6wN3KMVt9tOs7UaE7FTnl7d0fmPbGwRvFiVtrSjngh80HMTBEvP9cs71CKl%2fMR79%2f2BJ31xLK9FIv52NB2L93HsKLb7GUxY2Iyc7G3F4%2besbxbzrdY67Dnu2I9x39YySKYAf05hykTsngJESe%2bZfHCCo%2fBZx%2f78hU1qNTDpqADfLNVbT%2bZSva%2bTt60M87U9kfKzBTV8TU%2bszjJWqCHswnrIILsAnoZYfx91XmQqYToVr8BUSC0eEa4Sk3OYcmIj0HyF92%2fOOnkPTiK7MN0C36DPR6TvRSlGzKboD6RKguuhyv1gIyaifM5A1cx%2bqh3PJIMiHFd%2bkaqiIo1md8RDkDKdOei5FVwtiSEbBkbp783mk6%2f71Qe%2fwalFJVbWQgAAA%3d%3d
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Figure 129: Meter performance 

 

Since 2019 we have tracked diagnostic errors reported by the 
meters. In total, 27 meters have had issues – 10 with unexplained 
power cycling, five with communication module faults, five with 
failed calibration, one was a digital diagnostic error, three with 
physical damage, one with an I/O fault, and three that were faulty. 
Figure 129 shows the diagnostic events and issues with our 
metering fleet that have resulted in a service provider being called 
to investigate. Tracking started in 2019.  

Forecast work and capex  

Figure 130 shows our forecast capex. The majority of meters have 
been replaced in RCP3. The next scheduled replacements will occur 
in late RCP5 and early RCP6, depending on asset health. 

The forecast is based on the replacement of all meters at the end 
of their expected useful lives. Metering expenditure during RCP4 is 
to cover the costs of power system modelling tools, standalone 
phasor measurement units and power quality meters. The total 
expenditure in RCP4 is significantly reduced in comparison with 
RCP3 since none of the revenue meters would be due for 
replacement within RCP4. it is expected that local service meters 
and some power quality meters will be replaced by the end of 
RCP5 and early RCP6.  

Figure 130: Meter forecast capex and quantities by year 
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ICT asset class plans 
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ICT asset class plans 

This section describes our asset management approach, risks, plans 
and expenditure forecasts for the ICT portfolios. Each portfolio 
plan covers the strategic direction, lifecycle needs, and the forecast 
investment required for RCP4. For ease of readability, we have 

retained the five portfolio plans previously documented in this 
chapter, which consolidates the 12 Investment Cases that were the 
basis of our RCP4 proposal.  

Portfolio plan overview 

The Asset Management and Transmission Systems portfolio plans 
describe the business requirements for managing and operating 
the grid. Corporate Systems, ICT Shared Services and IT 
Telecommunication Network and Security Services portfolio plans 

describe the underlying business capability to support our 
operations across the company. Our forecast expenditure for RCP4 
is aligned to our allocation. 

 Expenditure summary  

Table 30: ICT capex and SaaS Opex in constant FY24/25 dollars in millions, by portfolio 

Key Assumptions 

In the foreseeable future, the acceleration of ICT technology 
development is poised to impact our anticipated expenditure. 
Consequently, while our current expenditure forecast is grounded 
in the robust information at present, expenditures beyond a five-
year horizon are inherently uncertain and expected to change as 
new technologies emerge.  

As outlined in Whakamana i Te Mauri Hiko, climate change and 
technology disruption are creating conditions that drive structural 

changes in utility systems. A more dynamic and bi-directional 
power system is emerging, characterized by increased grid 
connections and evolving customer needs. This evolution is 
primarily driven by the 4D forces: Decarbonisation, 
Decentralisation, Digitalisation, and Democratisation. These forces 
demand more dynamic network, system, and market operations, 
requiring us to leverage data and analytics for optimal asset 
decisions and adopt a better end-to-end approach to grid 
management. 

 

 

 

 

 

 

 

 

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Asset Management Systems 6.7 4.0 3.5 4.5 4.8 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4

Corporate Systems 12.6 12.0 11.1 11.5 6.0 9.5 9.5 9.5 9.5 9.5 9.3 9.3 9.3 9.3 9.3

ICT Shared Services 4.0 3.4 2.1 0.9 0.5 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9

ICT Telecoms, Network & Security Services 39.4 49.2 39.3 13.1 9.3 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1

Transmission Systems 11.6 10.9 7.7 10.8 5.7 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2

Total Capex and SaaS 74.2     79.6     63.8     40.8     26.2     40.0     40.0     40.0     40.0     40.0     39.8     39.8     39.8     39.8     39.8     

RCP4 RCP 5 RCP 6
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Figure 131: Anticipated structural changes for the NZ electricity market 

 

The following sections describe trends that are likely to impact on our ICT investments during RCP4.  

Trends and Shifts 
As we move towards a zero-carbon future principally driven by 
electrification as described in our Whakamana i Te Mauri Hiko 
scenarios, we are seeing technology changes across the industry 
that we are actively considering. For example, the integration of 
smart grid technologies, advancements in artificial intelligence, 
machine learning and data management, and the increasing 
capabilities of operational technologies and systems are informing 
the way we manage and operate our assets. These developments, 
along with others mentioned below, have the potential to enhance 

the efficiency and reliability of electricity transmission, and the 
ability to expand the system to meet demand.  

As we navigate these changes, we have adopted a forward-
thinking approach that embraces innovation and leverages 
emerging technologies. This section delves into the key trends and 
technological shifts that are influencing the electricity transmission 
sector, providing insights into how these changes result in 
improvements in asset management practices and overall system 
performance. 

Highly renewable 
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We continue to monitor the impact of these changes on our ICT 
systems and plan accordingly through the development and 
refinement of our ICT sub-strategies. We are exploring and 
incorporating the use of emerging technologies in several areas: 

ML for grid optimisation 

Machine learning (ML) is a transformative trend, leveraging 
advanced algorithms to analyse vast amounts of data and predict 
outcomes. This technology enhances efficiency, decision-making, 
and operational effectiveness.  

For example, in vegetation management, machine learning 
integrates data from sources like Light Detection and Ranging 
(LiDAR) and orthophotography to predict growth patterns and 
potential risks, ensuring safety and reliability. It also optimises 
maintenance strategies, such as economic models for optimal 
asset maintenance, reducing costs and extending asset lifespans. 
Additionally, predictive analytics powered by machine learning 
helps forecast weather patterns and their impacts, crucial for grid 
planning and resilience. 

IIoT for grid management 

Industrial Internet of Things (IIoT) is a significant trend in grid 
management, involving the use of interconnected sensors and 
devices to monitor and manage physical assets digitally. This 
technology enhances grid resilience by providing real-time data 
and insights, enabling operators to detect issues early and respond 
swiftly. 

IIoT facilitates predictive maintenance, reducing downtime and 
preventing outages by addressing problems before they escalate. 
Additionally, it optimises energy distribution and consumption, 
improving overall efficiency and reliability. By integrating IIoT, we 
can achieve greater connectivity and control, ensuring a more 
resilient and responsive grid. 

Digital twins 

Digital twins create virtual replicas of our physical grid assets and 
systems, enabling accurate simulations and what-if analyses. By 
integrating real-time data, digital twins can model complex grid 
behaviours, test scenarios securely, and optimise operations. This 
allows utilities to evaluate the impacts of disruptions, maintenance 
activities, or integrating new technologies before implementation. 
Digital twins enhance decision support, training, and contingency 
planning while reducing risks and costs associated with physical 
testing or unplanned events. 

Operational intelligence 

Operational Intelligence (OI) involves the real-time collection and 
analysis of data from various operational systems to monitor 
system health and pre-emptively address issues. This technology 
enhances decision-making by providing actionable insights, 
enabling organisations to detect and resolve problems swiftly.  

By integrating OI into our operations, utilities can optimise 
maintenance schedules, reduce downtime, and improve our 
overall operational effectiveness. 

 

 

 

DER integration 

Distributed Energy Resources (DERs) include small-scale units of 
local generation connected to the grid at distribution level. These 
resources, such as solar panels, wind turbines, and battery storage 
systems, are transforming the energy landscape by providing 
decentralised power generation.  

Continued integration of DERs into the grid enhances energy 
resilience, reduces transmission losses, and supports the transition 
to renewable energy. Integration at scale requires advanced grid 
management techniques to balance supply and demand, ensure 
grid stability, and optimize energy distribution. 

Renewable energy forecasting 

Renewable Energy Forecasting leverages advanced algorithms, 
Artificial Intelligence (AI), and big data to predict energy 
production from renewable sources like wind and solar. This trend 
enhances grid stability, optimises energy storage, and improves 
integration of renewables. 

Key benefits include better demand-supply matching, reduced 
reliance on fossil fuels, and cost savings for utilities and consumers. 
Accurate forecasting supports efficient grid management and helps 
in planning maintenance and operations.  

XAI & Responsible AI 

Explainable AI (XAI) refers to AI systems designed to provide clear, 
understandable explanations for their decisions and actions. This 
transparency helps users trust and effectively interact with AI, 
ensuring they understand how and why decisions are made. 

Responsible AI encompasses the ethical development and 
deployment of AI technologies. It focuses on fairness, 
accountability, transparency, and ensuring AI systems do not cause 
harm. By ensuring that our AI systems are transparent and 
understandable, we build trust with our stakeholders and comply 
with regulatory requirements. 

Agentic AI & Agentic workflows 

Agentic AI and Agentic Workflows refer to AI systems that 
autonomously make decisions and execute tasks, adapting to 
dynamic environments. These workflows leverage core 
components of intelligent agents such as reasoning, planning, and 
tool use to execute complex tasks efficiently. 

Agentic workflows are designed to streamline and optimize 
business processes, improving efficiency and productivity by 
automating routine and complex tasks, effectively acting as a 
virtual co-worker.  

Real-time streaming analytics 

Real-time streaming analytics is transforming industries by 
enabling instant processing and analysis of continuous data 
streams.  

In power grids, it enhances operational efficiency, fault detection, 
and predictive maintenance by analysing sensor data, IoT inputs, 
and grid performance metrics in real time. By leveraging AI and 
cloud computing, utilities can make proactive decisions, prevent 
failures, and optimize energy distribution. 
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AI-driven development 

AI-driven development is revolutionising software engineering by 
integrating artificial intelligence into coding, testing, and 
deployment. Tools like GitHub Copilot, ChatGPT, and Tabnine assist 
developers with code generation, bug detection, and optimisation, 
significantly enhancing efficiency.  

AI-powered testing automates bug detection and ensures higher 
code quality, while AIOps streamlines DevOps by predicting failures 
and optimizing workflows. AI also enables low-code/no-code 
platforms, making software development more accessible. 

Hybrid multi-cloud adoption 

This trend refers to the practice of using multiple cloud service 
providers (AWS, Azure, Oracle Cloud, etc.) to store, process, and 
manage data. This approach enhances flexibility, avoids vendor 
lock-in, ensures compliance with our regulatory requirements, and 
optimises performance by leveraging the best features of each 
provider while considering greater cost efficiencies.  

By integrating multiple cloud services with on-premises systems, 
we achieve greater flexibility, resilience and scalability. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Segment routing for multi-protocol label switching (SR-MPLS) 

Segment routing for multi-protocol label switching (SR-MPLS) is a 
modern network technology that enhances data routing by 
combining segment routing with MPLS labels. In SR-MPLS, the 
source router sets the path using segments encoded as labels, 
improving efficiency and scalability without complex signalling. 

Using SR-MPLS supports smart grid services such as tele-protection 
for fault isolation, enhanced SCADA systems for grid monitoring, 
and Substation Automation for better control. It also enables 
efficient Field Area Network (FAN) data backhaul from IIoT 
(Industrial Internet of Things) devices, aiding in distribution 
automation and real-time data transfer for a more reliable and 
intelligent power grid. 

Zero trust security architecture 

Zero trust security architecture is a cybersecurity model that 
assumes no entity, whether inside or outside the network, is 
trustworthy by default. It requires strict identity verification for 
every person and device attempting to access resources on a 
private network. This approach minimises the risk of data breaches 
by continuously monitoring and validating access requests. 
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Asset Management Systems 

Transpower’s ICT Asset Management Systems support our business processes to plan, build and maintain physical 
assets on the grid, which in turn deliver the transmission services we provide to customers. 

 

The strategic ICT direction in this portfolio is set out in our Asset Management, Network Risk and Planning systems, and Enterprise 
Information & Data ICT sub-strategies, that are described in the sections that follow. These sub-strategies define investment needs 
categorised as non-recurrent modernise and benefits driven. Our approach to managing the lifecycle of the assets relevant to this portfolio, 
is set out in the Asset Lifecycle Management – Applications strategy, which describes how we manage recurrent maintain investments. This 
plan covers the RCP4 regulatory periods. 

The figure below shows all the ICT sub-strategies and asset lifecycle management strategies categorised by investment type. In red we 
highlight the strategies covered by this portfolio. 

Asset class snapshot 

Asset Management Systems support  
the management of over $5 billion in 
assets across approximately:  

• 30,000 properties 

• 180 substations 

• 25,000 transmission towers 

• 11,000 kilometres of lines 

Capex & SaaS Opex 

 

RCP4 Forecast 

$23.6m 
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Asset class strategy

Strategic direction 
Our strategic ICT direction and its alignment to Transpower 
business strategies is summarised below. 

Providing quality data to inform asset health and network risk 
management 

Transpower's key strategic focus is on maturing the assessment 
of asset health and the associated network risk and impact of 
failure, as outlined in our Asset Health and Network Risk 
Roadmap. Our ICT investments in industry-leading asset 
management information systems and tools, and a strong focus 
on improving the quality of our asset management data, are the 
key enablers for this maturity shift. 

To continue progressing on our maturity journey we need to go 
beyond manual data collection and analysis and focus on 
adopting digital information capture, automated business 
processes and the use of advanced analytics. By progressively 
using high-quality information, e.g., conductor defects collected 
through our work with drones and machine learning, we can 
quantify current and future risk and select from a wider set of 
options for how and when to intervene to manage that risk. We 
will also increase the cadence of data capture where appropriate 
to provide advanced warning of emerging risks on the grid and 
mitigate them before an incident occurs. Using advanced 
analytics will reduce the amount of manual inspection work 
needed, freeing up engineering resources to focus on higher 
value activities.  

Increasing breadth and sophistication of asset health and 
network risk models 

We are focused on improving the breadth and sophistication of 
our asset health and network risk models and the associated 
tools and integration between them. These improvements are 
needed so that we continue to deliver our safety, service and 
sustainability commitments during a period of rapid change that 
the electricity transmission industry is going through. We are 
developing models via the new Python ecosystem and migrating 
away from the existing Conditional Based Risk Management 
(CBRM) system. 

National vegetation management 

We now have a national vegetation management approach that 
enable full visibility of the vegetation risks, hazards, and defects. 
This will provide us with a complete picture of all the 
approaching vegetation issues and risks for effective 
prioritisation and apportionment of necessary expenditure 
across the grid network.  We now have the tools for 
managing/visualising vegetation using LiDAR data.   

Empowering our field workforce, improving information 
exchange and mitigating risks around a changing workforce 

Our field workforce mobility approach provides ready access to 
information from any location and presents information in ways 
that are intuitive and actionable, so that our workforce can act 
with confidence and reinforce consistency in accordance with 
our standards and objectives.  Transpower needs to manage a 
safe transition for new entrants into our workforce who have 
higher information technology exposure and expectations whilst 

ensuring ongoing engagement from our experienced workers. 
The upgrade of Maximo to MAS9 (Maximo Application Suite 9.0) 
introduces new functionality that we will investigate to help 
drive the adoption of newer ways of working.  We also need to 
further invest in interfaces with high usability and easy access to 
context specific information in the field.   

Improving access to information and consistency of decision 
making through building information modelling 

Digital Engineering  simplifies organisational decision-making 
across the entire asset lifecycle (plan, design, construction, 
operation, maintenance, and decommission) by providing a 
single view of information about an asset that is standardised 
and easy to find. It supports digital simulation and what-if 
scenario analyses to improve the quality, speed, and consistency 
of decision-making across the asset lifecycle. 

Continuous improvement in safety 

Health and safety will continue to be a top priority as we strive 
for a zero-fatality workforce with reduced severe harm and 
injury frequency. This will enable Transpower to continue to 
meet our obligations under the Health and Safety at Work Act.  

Driving a continuous quality improvement culture 

We continue to invest in industry standards and best practices 
supported by tools that drive a continuous quality improvement 
culture. Several industry recognised quality improvement 
frameworks highlight the need to demonstrate conformity to 
standards and to systematically identify and eliminate non-
conformances, such as to design standards, material quality, 
policies and agreed work practices across the asset management 
lifecycle. Transpower will continue to align to best practices by 
enhancing our digital processes and field mobility interfaces to 
enable the systematic capture, root cause analysis and routing 
of non-conformances across teams to improve quality across the 
asset delivery lifecycle and drive a continuous improvement 
culture. 

Integrate enterprise planning with processes and tools that 
optimise our plans 

Under Transpower’s Enterprise Planning initiative, we are 
implementing business process changes to optimise and 
adopt an integrated approach to asset planning. Our goal is 
to digitise workflows, enhance alignment across the 
organisation, and identify opportunities to optimise our 
plans, thereby delivering greater efficiency and throughput in 
line with our strategic objectives. We are promoting 
collaboration to drive effective and efficient portfolio 
planning and delivery. From an ICT strategic perspective, we 
are enhancing integration between existing systems to 
provide the necessary cross-functional planning and 
optimisation capabilities through pour Enterprise Business 
Capability programme. 

Enabling self-service data and analytics 

We have empowered over 100+ citizen data scientists across the 
organisation through a standardised development and 
deployment ecosystem and self-service through Python and 
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Power BI. By doing so, we have provided them with trusted 
analytical modelling source data, thereby enhancing data re-
usability and consistency and reducing overall effort in the 
process. 

Our delivery in RCP3 
Our most significant investments in RCP3 focused on improving 
our mobility services, enabling geospatial knowledge 
management and consolidation of our photos and multimedia 
systems. 

Digital Engineering 

During the latter part of RCP2 and throughout RCP3, Transpower 
has trialled Digital Engineering - centred ways of working across 
a targeted group of projects to understand how it can be applied 
in our industry, and we have seen sufficient benefits to initiate a 
strategic programme of work to implement it across all of our 
substation sites in the next 15 years. 

Field workforce mobility 

Significant progress has been made in providing ready access to 
collect asset management data from the field using a mobile 
application (Mātai) to replace manual paper-based processes. 
The application was co-designed with representatives from our 
field workforce to ensure high usability in the field and we are 
continuing to drive adoption with our field crews. Mātai 
provides a step change in our capabilities in line with our 
strategy to improve the speed and accuracy of information 
exchange across the organisation, empower our workforce and 
feed high quality data into our asset planning functions.  

Maturity of Field workforce mobility tools continue to improve, 
and we will investigate opportunities to adopt more modern 
field workforce management systems. 

Improved tracking and visualisation of our five potential 
energy futures 

We have successfully delivered a new interactive geospatial 
application (Te Kāpehu Hiko) that allows us to visualise and track 
the five energy futures outlined in Whakamana i Te Mauri Hiko 
– Empowering our Energy Future. This tool supports our asset 
planning decisions and consultation with customers and industry 
as we navigate through a period of accelerated electrification 
(68 per cent increase in generation by 2050) and a move 
towards a carbon zero future. 

Interface to transmission network information 

TPR Envision Tools' complements the Transmission Planning 
Report. This is a public facing visualisation providing information 
to help our customers understand the opportunities and 
constraints on the transmission network. 

Improving access to multimedia and providing a platform that 
will support future improvements in asset health assessment 
and network risk identification 

Transpower uses photos and multimedia to identify risks and 
issues that could impact our assets, network services and public 
safety. We have consolidated our photos and multimedia 
systems to provide a single digital multimedia repository that 
can be easily linked to our core asset management systems and 
data. This initiative has simplified and extended access to 

multimedia across our teams and service providers, and we are 
exploring the use of drone and machine learning data to 
quantify current and future risk with intelligent conductors. This 
is an essential first step in our plans to incrementally lift the 
quality and cadence of data capture. The planned next step is to 
use analytics to convert large data volumes into insights and 
progressively automate inspections to provide a forward-looking 
view of high priority risks to inform our plans. 

Lifecycle maintenance to provide fit-for-purpose tools 

We have maintained our current systems to ensure that they 
remain fit-for-purpose, secure and supported through managed 
lifecycle investments and minor enhancements.  A software 
refresh of our core asset information system (Maximo) has been 
implemented, and we are planning another refresh in the latter 
part of RCP4.  We have completed a strategic investigation to 
confirm Maximo is suitable through to RCP5. 

Our future investments 
Our investments across RCP4 will focus on the following key 
areas: 

Digital Engineering 

Investment in Digital Engineering will provide a methodology, 
standards, tools, and training to supply owned, managed, and 
discoverable high-quality data about our assets to improve 
decision making. This will enable us to improve data access, 
share structured asset information and enable enhanced 
insights. We have procured a Model Management system that 
will provide a single source of truth to manage our asset model 
data across Transpower and our partners. Our Digital 
Engineering programme will unlock future capability such as 
automated detection of conflicting changes, enhanced 
construction sequencing, predictive maintenance and more 
accurate site set out works. This investment will enable material 
cost and time savings and other efficiencies across the grid 
project and asset lifecycle. Further information can be found in 
our Enterprise Information and Data sub-strategy. 

Digital twin 

Investment into a digital twin will extend Digital Engineering 
capabilities, accelerating Transpower’s efficiency and asset 
management capabilities, empowering smarter decision-making 
and risk-informed strategies for a stronger future.  Further 
information can be found in our Enterprise Information and Data 
sub-strategy. 

Asset health and network risk management 

Further expansion of our asset health and network risk models is 
planned to enable continuous improvement in asset 
management maturity and to manage expected changes on the 
grid. Significant improvements have already been made to our 
asset health models and focus has shifted towards improving 
our network risk models, taking a broader array of risks and 
organisational objectives into consideration. From an ICT 
perspective we need to ensure our tools and associated 
integration continue to support the breadth and sophistication 
of models needed. Our investments in Data and Analytics, as 
well as the Python Ecosystem will help to simplify the process of 
combining data and generating insights that feed into our 
models.  



Asset Management Plan 2025 Transpower New Zealand Limited 164 
 

 

Further information can be found in our Asset Management and 
Network Risk and Planning Systems sub-strategy.  

Field workforce mobility 

As part of our Asset Management and Network Risk Systems 
sub-strategy, we will enhance Maximo and our geospatial 
systems with new data from the national vegetation 
management system. This will enable our service providers to 
visualise the risk across the network or specific spans and to 
manage vegetation encroachment work orders more efficiently. 

The upcoming LiDAR program, scheduled for RCP4, will include 
additional requirements to better support Transpower’s broader 
needs. These enhancements will range from improved analytics 
to extended imagery capture of substations, thereby reducing 
the need for extra flights. 

Health and safety 

Enhancements to our health and safety systems are needed to 
provide a much more dynamic and engaging exchange of 
information with our people, stakeholders and the public 
regarding health and safety. By increasing collaboration and 
awareness we can continue to reduce risks to our people and 
the public. Further information can be found in our Asset 
Management and Network Risk and Planning Systems sub-
strategy. 

Enterprise planning 

Enterprise Planning is a framework that incorporates strategic, 
financial and operational planning to optimise decision making 
at Transpower. It incorporates business planning, forecasting, 
budgeting, reporting, optimisation, scenario analysis and 
performance analysis against strategic direction and goals. 
Enterprise Planning at Transpower covers specific planning 
activities across two distinct time horizons: Short Term Planning 
(up to 2 years) and Long Term Planning (2 – 10+ years). 
Enterprise Planning contributes to Transpower’s strategy by 
unifying and aligning strategic priorities supporting Whakamana i 
Te Mauri Hiko across all divisions. 

During RCP4, we plan to enhance data exchanges with our 
service providers, enabling integrated planning, improved 
visibility, and systematised enterprise planning by tracking cross-
functional process performance indicators against objectives. 

Estimation 

Our Transpower Enterprise Estimation System (TEES) supplying 
quantity surveyor capabilities to support grid investment 
planning will be replaced during RCP4. We will also improve 
integration with our end-to-end planning process to ensure 
consistency, quality, and traceability of estimates across the 
planning phases. Further information can be found in our Asset 
Lifecycle Management – Applications strategy. 

 

 

 

 

 

Lifecycle management 

Our assets will continue being maintained in line with the Asset 
Lifecycle Management – Applications strategy. The major 
upgrades planned in the period are upgrades of our asset 
information management system (MAS9), our Asset Capability 
Information system (ACI), our Transpower Enterprise Estimation 
System (TEES) and our asset management planning system 
(AMPS). Our geospatial platforms will also require an upgrade 
during RCP4. Our photos, multimedia and drawings systems 
have been replaced in RCP3 with a Software as a Service (SaaS) 
arrangement which will require ongoing Opex to support but will 
not require any major upgrades. 

Forecast expenditure 
Capex and SaaS Opex: Since our AMP 2023 we have revised our 
roadmap to align with our updated ICT sub-strategies.  

Figure 132 shows asset management and network Capex and 
SaaS forecast. 

Figure 132: Asset Management Systems - AMP 2025 Capex and 
SaaS Opex forecast 
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Transmission Systems 

Transpower’s ICT Transmission Systems enable the 
real-time operation of the national grid, and the day-
to-day operations and maintenance activities 
required to ensure Transmission asset safety, 
performance, and reliability.  

The strategic ICT direction, in this portfolio, is set out in our 
Energy Management Systems and SCADA and Transmission 
Systems sub-strategies. These sub-strategies define investment 

needs categorised as non-recurrent modernise as well as 
benefits driven. Our approach to managing the lifecycle of the 
assets, relevant to this portfolio, is set out in the Applications 
Assets asset lifecycle management strategy, which describes 
how we manage recurrent maintain investments. This plan 
covers the RCP3 and RCP4 regulatory periods.  

The figure below shows all the ICT sub-strategies and asset 
lifecycle management strategies categorised by investment 
type. In red we highlight the strategies covered by this portfolio. 

Asset class snapshot 

Transmission systems support: 
 Achieving situational awareness and control of our assets via 
approximately 234k data points on 5521 SCADA 

displays from RTNET, DTS, DSA, RAS etc. 

 

Connecting to over 8171 IED’s  

(Secondary systems) across all  

substations.  

Capex & SaaS Opex 
 

 

RCP4 Forecast 

$46.7m 

 

 

 

 

 

 

 



Asset Management Plan 2025 Transpower New Zealand Limited 166 
 

 

Asset class strategy 

Strategic direction  
New demands on our operational functions as the power 
system evolves 

There are new demands on our operational functions as the 
power system evolves to be more complex while the need for 
affordable, reliable and sustainable electricity becomes 
increasingly critical to Aotearoa New Zealand. Transpower needs 
to invest in our people, processes, and technology during this 
transitional period to ensure that we can continue to operate a 
safe, reliable, and secure grid, be ready for a complex future and 
adapt for an increased workload (complexity and volume). 
Transpower is in a unique position to play an active role in 
enabling Aotearoa New Zealand’s energy future by extending 
our network analysis capabilities and improving collaboration 
with connected parties to manage a more dynamic, 
intermittent, and bi-directional power system. 

Technology investments in our outage management systems, 
extending the use of situational information for decision making, 
usability of operational tools, and improvements in operational 
data quality will enable us to successfully manage the power 
system through a period of accelerated change, increased 
complexity, and higher volumes of work. 

Our alignment to Transpower business strategies is summarised 
below. 

Safe, efficient, and simplified grid operations 

We will continue to evolve and adapt our existing systems, 
processes and capabilities and invest in new, innovative 
technologies to deliver scalable and industry purpose fit 
solutions that will realise benefits to Transpower and its 
customers. We will enable a self-service model for industry 
interactions with the grid, providing visibility of outages, asset 
status, and safety controls to make it easier for the industry to 
interact with the power system. We will leverage our 
operational expertise to work with others to enable and 
accelerate the integration of new technologies. 

We will continue to improve outage planning and associated 
digital switching capability to ensure safety as increased 
electrification drives complexity into grid operations. Advanced 
capabilities are needed that can predict the behaviour of 
distributed and renewable energy resources and enable the 
management a larger volume of more complex outages. 
Business process efficiencies are needed so that planning is agile 
enough to keep pace and plans can be optimised to balance 
competing demands to reduce risk, minimise customer impacts, 
reduce operator and service provider workload and make the 
most efficient use of our assets. 

Processes, systems integration, and data 

Improving end-to-end data governance and the underlying 
process and systems integration is essential to: 

• Providing high trust, high resolution data for operational 

and non-operational use cases, 

• Simplifying non-critical data acquisition processes to 

remove barriers for capturing a broader array of 

information to support decision making, and 

• Continuing to automate business processes to improve 

productivity, agility, and quality. 

Our delivery in RCP3 
Since the start of RCP3 we have invested significantly in our 
SCADA/EMS modular upgrade programme, Digital Switch 
Management, Telemetry Change Release Tool and maintaining 
our systems. 

Supervisory control and data acquisition (SCADA) / Energy 
Management System (EMS) modular upgrade 

Our revised modular upgrade approach to SCADA/EMS has 
enabled us to reduce delivery risks and enabled efficiencies 
through improvements to our ICT delivery. The efficiencies 
achieved meant that the SCADA programme delivered to a lower 
cost than what was delivered 5 years ago despite exchange rate 
and CPI impacts.  

Digital switch management (DSM) 

The DSM Enhanced Planning and Enhanced Checking projects 
have been successfully completed and digitised the Planning and 
Reviewing stages of the Switch Management process.  All users 
have been trained in using the DSM tool and all switching Jobs 
are now planned in DSM. 

Telemetry Change Release Tool (TCRT) 

The Real-Time Systems (RTS) function ensures that accurate and 
reliable data from field devices is continuously available to the 
National SCADA and PI systems. This data is critical for enabling 
Transpower to effectively monitor, operate, maintain, and invest 
in the national grid and wider power system. 

The TCRT introduced a purpose-built Jira workflow tool designed 
to standardise and streamline project delivery processes across 
Real-Time Systems. 

Lifecycle maintenance to provide fit-for-purpose tools 

We have also maintained our current systems to ensure that 
they remain fit for purpose, secure and supported through 
managed lifecycle investment and minor enhancements. 
Lifecycle upgrades to several key systems including Stationware, 
Lightning Detection and Corporate and Sanctum PI tools have 
been implemented.  
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Our future investments 
Our investments across the remainder of RCP3 and RCP4 will 
focus on the following key areas: 

DSM 

Future investment into DSM capabilities will focus on reducing 
switching risk, improving the effectiveness of centralised 
operational switching and communication with the field 
workforce as grid complexity increases. Our DSM programme 
will further enable enhancement of our Remote Switching 
capabilities to improve the safety and efficiency of service 
provider switching on-site. 

Operational situational intelligence 

We aim to enhance our operational intelligence capabilities by 
aligning with the goals of the Control Room of the Future (CRoF) 
initiative that is now underway. 

CRoF is a strategic effort to ensure our real-time operations 
remain resilient and effective in the face of an increasingly 
complex energy landscape. In collaboration with teams across 
the business, this initiative explores how our control rooms must 
evolve to meet future demands. 

This involves identifying investments to uplift the operational 
intelligence capabilities for our Grid and System Operations 
teams. With these investments, we anticipate that our enhanced 
operational intelligence solution will enable us to discover 
correlations between events and outages, create predictive 
models for pre-failure alerts, conduct specific scenario analyses, 
and integrate environmental parameters to predict operational 
impacts. 

Grid resilience and work distribution 

Our objective is to develop advanced workload sharing to build 
on work distribution resilience and flexibility. We will drive 
optimisation and reduce risk by even work distribution across 
operators as well as across regional centres through business 
process standardisation, targeted training, and tools alignment. 

Outage planning and management  

The Outage Handling and Management System (OHMS) project 
has been launched to replace the existing Integrated Outage 
Notification System (IONS) application with a modern solution, 
followed by the implementation of feature enhancements. The 
delivery of this new solution is structured in two distinct phases. 
The first phase, referred to as the ‘Modernisation’ phase, is 
focused on replicating the existing functionality—along with 
selected improvements—within the new platform. The 
subsequent ‘Enhancement’ phase will build upon this 
foundation by introducing further capabilities aligned with key 
business objectives: improving productivity, enhancing planning 
effectiveness, reducing risk, and ensuring adaptability to support 
future needs. 

 

 

 

Protection systems 

We will continue to evaluate and modernise our Protection 
Systems Management capabilities by phasing out legacy tools 
and replacing them with future fit products. This will encompass 
deployment of power system modelling and protection fault 
diagnostics. There will also be further improvements into 
protection information sharing resources to support related 
business processes. This will reduce risk and ensure better 
utilisation of the grid enabled by highly trusted protection 
systems for more effective response to events. 

SCADA / Energy management system  

We will undertake upgrades to safeguard the security, reliability, 
and long-term supportability of the SCADA System and Market 
Solver—key platforms that support the operation of New 
Zealand’s electricity market. This work involves upgrading 
essential components, including GE products such as Habitat, 
Platform, SCADA, and Archive, to their latest versions, in line 
with the SCADA Refresh Roadmap. 

These upgrades are vital to ensure seamless compatibility with 
Grid Orchestration Software (GridOS)—a next-generation 
platform designed to manage and coordinate the growing 
complexity of the future energy grid. 

Forecast expenditure 
Capex and SaaS Opex: Since our AMP 2023 we have revised our 
roadmap to align with our updated ICT sub-strategies.  

Figure 133 shows the Transmission Systems Capex and SaaS 
forecast. 

Figure 133: Transmission Systems - AMP 2025 Capex and SaaS 
Opex forecast 
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Corporate Systems 

Transpower’s ICT Corporate Systems support 
Transpower’s core day to day business operations, 
providing shared capabilities across all business 
teams.  

The strategic ICT direction in this portfolio is set out in our 
Enterprise Business Capability, Customer & Stakeholder 
Engagement, Regulatory Compliance – Pricing & Disclosures and 
Enterprise Information and Data sub-strategies. These sub-
strategies define investment needs categorised as non-recurrent 
modernise, benefits and compliance driven. These enable us to 
take a strategic approach to progressively digitise and transform 

our corporate processes, improve our collaboration and 
empowerment across internal and external stakeholders to 
achieve higher levels of business performance and accelerate 
our organisational effectiveness. Our approach to managing the 
lifecycle of the assets, relevant to this portfolio, is set out in the 
Applications Assets asset lifecycle management strategy, which 
describes how we manage recurrent maintain investments. This 
plan covers the RCP4 regulatory periods.  

The figure below shows all the ICT sub-strategies and asset 
lifecycle management strategies categorised by investment 
type. In red we highlight the strategies covered by this portfolio. 

Asset class snapshot 

Corporate Systems support the management 
of approximately: 

 

• $1,000m - Totex through financial systems p.a. 

• $980m – processing revenue p.a. 

• 29k Landowner interactions p.a. 

Capex & SaaS Opex 
 

RCP4 Forecast 

$53.3m 
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Asset class strategy

Strategic direction  
The transmission utility industry is going through a period of 
rapid change with increased demand for new customer 
connections, increased reliance on electricity to reduce 
Aotearoa New Zealand’s carbon footprint and the advent of new 
technologies that have the potential to impact on our corporate 
systems capability to meet customer and regulatory 
expectations.  

Our alignment to Transpower business strategies is summarised 
below. 

Enterprise business capability  

Whakamana I Te Mauri Hiko describes a future that will demand 
a different set of skills and capabilities from those we have 
today. As part of this, we need to continue to focus on cost-
effectiveness, enabling our continued transformation and 
accelerate our organisational effectiveness.  

The Enterprise business capability (EBC) programme’s intent is 
to streamline our business processes and information with new 
tools and industry standard data models and practices deployed 
on a modularised platform that will improve our system 
integration and to provide greater availability and consumption 
of data for enhanced decision making. 

Customer and stakeholder engagement  

Our stakeholder map is highly diverse and focused. It ranges 
from generators, distributors, direct customers to landowners, 
regulators, partnering government agencies and city councils. 
While the customer numbers are small, they are large, complex 
entities. We engage with the various stakeholders across various 
capacities. New connections, planning and design, 
commissioning, consenting, environment planning, permits, 
corporate communications, and a large part of operations. 
Customer operations involve detailed engagement around 
outage management and planning, maintenance, upgrades and 
providing insights on performance to enable power 
transmission.  

Our current stakeholder engagement systems and their 
underlying maturity, integration capability, lifecycle and 
architecture are diverse. We are centralising systems and 
functions to manage interactions and engagements with 
customers and stakeholders across appropriate channels, to 
provide a single or “360” view of stakeholders across all touch 
points within Transpower using Salesforce as our Customer & 
Stakeholder Relationship Management. This will ensure our 
customers and stakeholders have a compelling engagement 
experience and that we understand the specific needs for the 
stakeholder engagement so that the experience can be tailored 
and integrated with other business systems and systems of our 
key stakeholder partners, and to provide Digital workflows that 
facilitate and enhance customer engagement and supporting 
processes.  

By modernising our customer and stakeholder experience we 
will continue to support the increasing volume of interactions 
around new connections, renewable energy zones and reporting 
on our sustainability as we move to a net zero carbon future. 

This will enhance how teams coordinate with each other to 
communicate with customers and stakeholders and identify 
future opportunities to improve planning and coordination and 
delivering compelling user experiences and providing the ability 
to interact through a multitude of digital channels. 

Regulatory compliance – pricing and disclosures 

The intent is for Transpower to maintain and improve our ability 
to meet regulatory compliance obligations, as set by the 
Electricity Authority (EA) and Commerce Commission through 
the Transmission Pricing Methodology (TPM), investment 
contracts, pricing and information disclosures. To achieve this, 
we will deliver initiatives as modular or incremental additions to 
the existing platform, effectively mitigating non-compliance 
risks. The Transmission Pricing System (TPS) system is bespoke, 
designed to accommodate its complexity and the pricing regime. 
Fulfilling our compliance obligations to regulators includes 
providing regular information and IPP disclosure requirements 
on various aspects of the business, such as grid performance, 
price impacts, financial reporting, and providing sufficient TPM 
pricing information to our customers. Our strategic direction 
involves moving away from manual reporting and analysis, 
streamlining information retrieval, and ensuring easily 
consumable pricing information to sustain our social license to 
operate in the Aotearoa New Zealand electricity market.  

Enterprise information and data  

In response to increasingly complex grid management demands 
and consequently decision making, we have implemented the 
data and analytics capability with the processes, tools and 
expertise to deliver rich insights and support Transpower’s 
strategic decision making. The platform provides an enterprise-
wide repository of corporate and operational data, using cloud-
based technology to rapidly integrate advanced storage, 
analytics and machine learning services to scale as data volumes 
grow. 

We continue to invest in an annual programme of data and 
intelligence products that will consolidate and prioritise 
informational and analytical needs across the organisation. 
Using advanced analytics with machine learning allows for more 
complex and automated decision making that will maximise the 
value of data and insights with improved returns on investment. 
By embedding Generative AI into our analytics ecosystem, we 
will enable more intuitive, automated, and context-aware 
decision support—enhancing the speed, depth, and accessibility 
of insights, and maximising the value of our data. 

Improving warehouse efficiency, asset utilisation and delivery 

There are opportunities to investigate the use of digital 
technologies, smart tags and sensors to enhance our asset 
inventory management and warehousing to improve utilisation 
of warehouse capacity and improve supply chain efficiency. Our 
inventory and warehousing initiatives will integrate with work 
planned in our corporate strategy to improve our purchasing, 
supply chain and contract management capabilities. 
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Our delivery in RCP3 
Enterprise business capability  

In RCP3 we have completed a detailed investigation looking at 
the transformation of our Enterprise Business Capability 
processes across HR, finance, programme & project 
management, purchasing & contract management and 
established that we will need to procure and migrate to a new 
modularised platform in RCP4. 

Enterprise information and data 

During RCP3 Transpower has implemented an enterprise-wide 
business process management capability as a strategic enabler, 
to drive operational excellence and continuous improvement 
throughout the organisation. 

We have successfully implemented a modern data and analytics 
platform using Snowflake, Informatica, and dbt, which enables 
cloud-based data warehousing, integration, and transformation 
at scale. Our legacy data warehouse has been decommissioned, 
with all core data migrated to the new platform. Building on this 
foundation, we are expanding our Historised Data Set (HDS) and 
Operational Data Set (ODS) and developing high-value data and 
intelligence products. Additionally, we are significantly 
enhancing self-service capabilities, allowing business users to 
access trusted data and generate insights independently using 
tools such as Power BI, Python, and SQL. This supports faster, 
more informed decision-making across the organisation. 

Regulatory compliance – pricing and disclosures 

The new TPM has seen us invest significantly in changes to our 
TPS. In RCP3, we replaced our existing legacy pricing applications 
with modern, fit for purpose solutions. We also extended TPS to 
cater for the new TPM requirements, such as the calculation of 
the Residual Charge, Benefit Based Charge, and Transitional Cap 
charge.  

Lifecycle maintenance to provide fit-for-purpose tools 

We have maintained our current systems to ensure that they 
remain fit for purpose, secure and supported through managed 
lifecycle investment and minor enhancements. This has seen us 
upgrade our Financial and payroll systems to ensure they remain 
compliant with Aotearoa New Zealand regulations. 

Customer and stakeholder systems 

In RCP3, a programme was initiated to enhance Transpower's 
Customer & Stakeholder Relationship Management capabilities. 
By the end of 2025, it aims to deliver a modern CRM foundation 
that supports our current legacy CRM systems.  This foundation 
will be an enabler to achieving strategic business outcomes to 
be delivered in RCP4. 

Inventory management 

In 2024, a programme was initiated to enhance Transpower's 
inventory management. By the end of 2025, it aims to provide 
more accurate inventory data, establish a robust spares 
management framework, and improve the functionality of our 
inventory management system. Expected benefits include 
optimised inventory holdings, reduced supply chain costs, 
minimised data and process risks, and improved decision-making 
through well-documented processes and policies. This 

programme will also support our efforts to enhance Enterprise 
Business Capability and warehouse efficiency. 

Our future investments 
Our investments across the RCP3 and RCP4 will focus on the 
following key areas. 

Enterprise business capability  

For RCP4 we plan to use a business-led capability approach to 
standardise and streamline our processes, enhance productivity, 
and foster innovation across all our business units. This strategic 
approach recognises the need to grow Transpower’s maturity in 
business process modelling at an enterprise-wide level over 
time. 

We will expand our functional capability footprint of our 
financial systems to adapt to changing business needs, increase 
productivity and efficiency using pre-integrated Out-of-the-Box 
(OOB) functionality, standardised processes and achieve a 
leading best practice solution for more informed decision 
making. 

Customer and stakeholder systems 

For our customer and stakeholder systems we are modernising 
our CRM system with Salesforce and will consolidate our 
systems into a fit for purpose platform to provide a holistic 
customer view. During RCP4 we have planned investments to 
enhance our landowner interactions and augment the customer 
portal. 

Regulatory compliance – pricing and disclosures 

We will maintain and incrementally improve the system to 
ensure longevity through the RCP5 period and remove 
transactional activities that are costly to maintain. A roadmap 
will be updated during RCP4 to address any substantial code 
amendments and/or changes in policy if required. 

Inventory and warehousing 

Our inventory and warehousing programme will continue to 
enhance procurement, inventory and warehousing systems, 
ensuring that they are integrated into our supply chain platform, 
contract management and end to end planning systems. The 
programme will tie into the work we are doing to improve our 
Enterprise Business Capability and will also look for systems 
improvement in our physical warehouses e.g. mobility access, 
digital tagging of assets, and use of smart warehouse 
technology. An end-to-end programme will mitigate increasing 
global supply chain risks. These investments have the potential 
to reduce costs through improved utilisation of assets and 
improved warehouse efficiency. Further information can be 
found in our Asset Management and Network Risk and Planning 
Systems sub-strategy. 

Enterprise information and data 

 In RCP4, we will build on the strong foundations laid in RCP3 by 
accelerating adoption of our cloud data platform, expanding 
both our HDS and ODS environments, and growing our suite of 
data and intelligence products. A key focus will be increasing 
business adoption through enhanced self-service capabilities—
leveraging tools like Power BI, Python, and SQL—while also 
integrating Generative AI to enable users in generating insights, 
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automating analysis, and taking informed action with greater 
speed and confidence. 

We will also develop and scale advanced analytics and AI-driven 
decision models to support predictive operations and asset risk 
management. Key initiatives will include expanding intelligence 
products such as Alarm Analytics, the Overhead Line and Tower 
Painting economic model, and the Work Plans and Asset Health 
& Risk portals. These will evolve from early-stage insight tools 
into integral components of intelligent workflows and decision 
automation, helping us respond faster, allocate resources more 
effectively, and deliver better outcomes for the grid and our 
customers. 

Lifecycle management 

Our assets will continue being maintained in line with the Asset 
Lifecycle Management – Applications strategy. The major 
upgrades planned in the period are upgrades of our Peoplesoft 
Financial Management to maintain support until replacement in 
RCP4 and payroll systems.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Forecast expenditure 
  

Figure 134 shows the Transmission Systems Capex and SaaS 
forecast.  

Figure 134: Corporate Systems - AMP 2025 forecast (including 
capex reclassified as SaaS Opex) 
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Shared Services 

Our ICT Shared Services portfolio supports the ICT 
infrastructure, systems and processes that are 
required for the delivery of ICT services. The focus of 
investments in this portfolio are predominantly risk-
driven lifecycle changes whereby we continue to 
proactively maintain our ICT assets by upgrading 
them, so they remain supported and fit-for-purpose. 

The strategic ICT direction, in this portfolio, is set out in our Data 
Centre Services Modernisation and Digital Workplace sub-

strategies. These sub-strategies define investment needs 
categorised as non-recurrent modernise, benefits and 
compliance driven. Our approach to managing the lifecycles of 
the assets, relevant to this portfolio, is set out in the Asset 
Lifecycle Management – Applications & Asset Lifecycle 
Management – Infrastructure strategies, which describe how we 
manage recurrent maintain investments. This plan covers the 
RCP3 and RCP4.  

The figure below shows all the ICT sub-strategies and asset 
lifecycle management strategies categorised by investment 
type. In red we highlight the strategies covered by this portfolio. 

Asset class snapshot 

Shared Services manage approximately: 

 

• 1500 Server Instances 

• 270 Physical Servers 

• 1500 TB Managed Storage 

• 1100 Corporate Desktops 

Capex & SaaS Opex 
 

RCP4 Forecast 

$10.9m 
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Asset class strategy 

Strategic direction  
The primary objective of this portfolio is to maintain the ICT 
infrastructure which supports our application hosting, workplace 
productivity and operations, delivery, and assurance services. As 
such, the Asset Lifecycle Management – Applications & Asset 
Lifecycle Management – Infrastructure strategies provide detail 
on how we lifecycle manage our existing assets, optimising our 
investment and managing our asset risk effectively.  

Enhanced data centre services modernisation strategy 

Instead of maintaining dedicated data centre facilities, we are 
considering shifting towards an "as a service" model, leveraging 
shared data centre services. This transition will be paced 
thoughtfully, with the goal of reaching the target state in the 
latter half of RCP4.  

Key considerations include: 

• Robust Hosting Environment: Ensuring our systems have a 

robust and reliable hosting environment. 

• Hybrid Cloud Integration: We will ensure seamless 

integration of the cloud environment with our on-premises 

systems, supporting a hybrid cloud environment. 

• Consumption of Data Centre Services: We will consume 

data centre services rather than owning and controlling 

dedicated facilities. 

• Leveraging Cloud Market Offerings: Utilising SaaS, IaaS, 

and PaaS solutions to drive innovation and efficiency. 

Digital Workplace  

Transpower is adapting our ways of working, learning from the 
lessons provided through the COVID-19 global pandemic. The 
drivers for doing things differently include the continued “war 

for talent” and need to provide a compelling employee 

experience in line with the shift in expectations of employees. In 
addition, the need to codify our knowledge continues.  

Our Digital Workplace sub-strategy seeks to embed a flexible 
workplace culture without losing the productivity and 
performance of teams. Building on a successful roll-out of 
mobile-first, O365 and more recently a new intranet, 
Transpower aims to build a blended workspace that enables 
seamless working between office and virtual environments. 

 Our operating environment spans a diverse range of settings—
from corporate and regional offices to field-based locations such 
as inventory stores, warehouses, and substations. To support 
our workforce across these varied contexts, we will continue 
investing in the Digital Workplace. This includes leveraging 
Generative AI to enhance productivity, streamline access to 
information, and support decision-making in real time. As our 
workforce transitions from a knowledge-rich group that 
acquired digital skills in adulthood to a predominantly digital-
native generation, we aim to foster a culture that embraces AI-
powered tools and digital-first ways of working 

ITSM modernisation 

As part of our revised IT Service Delivery and Management we 
have developed a future state to converge on a unified toolset 
serving as the single source of truth. This integration will 
streamline processes and enhance data consistency across the 
organisation and enabled by “out of the box” and configuration, 
as opposed to customisation. 

Our delivery in RCP3 
Since the start of RCP3 we have invested in the following: 

IT service provider reset 

We engaged the market and transitioned our infrastructure 
service provider to a new supplier. This new engagement has 
now been fully transitioned and is expected to deliver increased 
service benefits and capabilities.  

Lifecycle management 

Our key lifecycle investments included: 

• Our most significant investment was the replacement of 

our converged compute platform which constitutes 

approximately 70% of our compute and storage 

infrastructure supporting our critical and critical corporate 

services. Services were migrated to new Hyper Converged 

software defined infrastructure, implementing policies and 

guardrails removing the requirement for inefficient physical 

separation of services. 

• We have replaced the virtualisation technology and 

hardware that hosts our Oracle workloads, which were 

nearing its end-of-life. 

• Ongoing refresh of our non-converged hardware 

infrastructure to ensure the platforms remain in support. 

• Continued maturing of our management and monitoring 

toolset. 

• We have replaced our intranet site by improving usability, 

navigation, and search capabilities in line with our digital 

workplace sub-strategy. 

• We have migrated our Exchange Mail server from on-

premises to cloud. 

• Established “Landing Zone” for our AWS cloud tenancy 

aligning with industry standards and best practices to more 

effectively manage our cloud assets including compliance 

enforcement and consumption. 

Our future investment 
Our investments across the remainder of RCP3 and RCP4 will be 
targeted at the following key areas: 

Supporting business change 
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The way we provide corporate and critical applications is 
changing with the adoption of cloud services. This requires 
change in the way infrastructure and supporting platforms 
provided by this portfolio are delivered with new requirements 
for cloud hosted Infrastructure and Platform ‘as a service’ 
environments. Our approach to modernising our data centre 
services to support migration to, management of, and 
consumption of cloud is defined in our Data Centre Services 
Modernisation sub-strategy. We will remain in dedicated data 
centres as we wait for the domestic cloud market to mature, 
whilst continuing to invest in maturing our cloud hosting 
capabilities. 

Additionally, we have increasing demand for on-premises 
systems connecting to cloud services. We anticipate this to drive 
a change in spending, away from traditional capex investments 
to consumption based Opex investments. 

This demand is also driving a shift in the way we consider the 
security and management of our infrastructure services. We are 
implementing our Cybersecurity by Design ICT Objective and 
looking at ways we can build our infrastructure to be more 
inherently secure. We are looking at cloud management and 
monitoring tools to successfully operate, secure and manage 
cloud and hybrid cloud services. 

Asset management - infrastructure 

Our infrastructure assets will continue to be maintained in line 
with the Asset Lifecycle Management – Infrastructure strategy. 
Additionally, modernisation of tools will be required to meet 
business demands and maintain services. 

This will include the following: 

• Aligning our TransCloud converged compute platform 
refresh in our data centres to the revised Data Centre 
Modernisation strategy outcomes and migrating suitable 
applications to the new environment. 

• Continuing to leverage our investments in new ITSM tools to 
consolidate and mature our environment monitoring and 
management capabilities, supporting a shift from reactive 
fault resolution to proactive maintenance and self-service. 

• Improving how we build and manage our environments by 
adopting automation techniques. 

• Providing enhanced end-to-end monitoring, management, 
and analytics of our systems and services. 

Modernise our data centre services 

As we begin to modernise our data centre services as defined in 
our Data Centre Services Modernisation sub-strategy, we will 
remain in dedicated data centres. We will invest in developing 
and maturing our cloud hosting capabilities. These cloud 
capabilities include but are not limited to the following: 

• Deploy cloud native ITSM tooling to support a hybrid ICT 
Infrastructure model, establishing a common control plane 
across our cloud and on-premises assets. 

We will continue to build on the establishment of well-
architected "Cloud Landing Zones" in our public cloud 
tenancies. This may include refactoring our current cloud 
tenancies to align with industry best practices. Cloud 
landing zones enable us to securely and more effectively 

manage our cloud assets, including compliance 
enforcement and consumption. 

• Enhance cloud connectivity - creating a secure, dynamic, 
and reliable connectivity to public cloud services. Stretching 
Transpower’s on-premises data centres to public cloud 
service providers’ data centres.  

 

Digital workplace 

In early RCP4 we plan to rollout Office Copilot, which is expected 
to enhance office productivity, improve collaboration, and 
streamline workflows.  This will form part of our “common 
platform”. Copilot offers a personalised digital experience based 
on roles, ensuring access to relevant tools, knowledge, and 
information. This will enhance productivity, as employees can 
focus on high-value activities while the AI undertakes 
administrative, routine, and/or repetitive tasks. During the latter 
part of RCP4 we will look to invest to further enhance the 
fostering of digital innovation and collaboration, introduce 
analytic functions that provide insights into adoption of digital 
ways of working and embrace blended workplaces that will 
enable seamless physical and virtual collaboration.  

We will also continue modernising the way we deploy and 
manage our end user devices through cloud management tools.  

Student management 

Our role as a Private Training Establishment for Grid 
Transmission qualifications requires capabilities that enables 
enrolment in courses, tracking of progress, and management of 
student assessments and records.  We will look to improve our 
capabilities for managing training to our external partners, 
supporting the increase of the skilled workforce necessary to 
undertake the work identified in Transpower’s RCP4 growth 
targets. 

Forecast expenditure 
Figure 135 shows the Shared Services Capex and SaaS forecast. 

Figure 135: Shared Services - AMP 2025 forecast (including 
capex reclassified as SaaS Opex) 
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Telecommunications, Network and Security Services 

Transpower’s ICT Telecommunications, Network and 
Security Systems (TNSS) portfolio delivers services 
which provide a secure, high-capacity nationwide 
communications network which underpin our 
mission critical grid operational services and our 
business-critical corporate services. This portfolio 
addresses our Local Area Network (LAN), Wide Area 
Network (WAN) and Unified Communications 
network services as well as providing the end-to-end 
protection against cybersecurity threats to our 
people, systems and data.  

The strategic ICT direction, for this portfolio, is set out in our 
TransGO Refresh sub-strategy for our non-recurrent modernise 
investments. Our approach to managing the lifecycle of the 
assets, relevant to this portfolio, is set out in the 
Telecommunications and Infrastructure asset lifecycle 
management strategies, which describe how we manage 
recurrent maintain investments. Our Cybersecurity sub-strategy 
is guiding all our Cybersecurity investments in this portfolio. This 
portfolio also supports and is influenced by the Data Centre 
Migration and Digital Workplace strategies. 

The figure below shows all the ICT sub-strategies and asset 
lifecycle management strategies categorised by investment 
type. In red we highlight the strategies covered by this portfolio. 

Asset class snapshot 

Telecommunications, Network and  

Security Systems manage approximately: 

 

• 7500km Fibre 

• 560 Multiplexors 

• 38 MPLS Routers, modernising to 360 

• 2700 Network Devices 

Capex & SaaS Opex 
 

RCP4 Forecast 

$150.4m 
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Asset class strategy

Strategic direction  
Our strategic ICT direction is summarised below. 

TransGO Refresh - major reinvestment to modernise our 
telecommunications network to ensure the network continues 
to meet the needs of the business 

Several key components of our nation-wide area network, 
TransGO, are reaching the end of their effective life. This is 
driving a major investment to modernise the network during the 
latter part of RCP3 and RCP4. This investment was first targeted 
for the start of RCP3, but the pre-purchase of spare equipment 
and careful lifecycle management enabled this to be deferred. 
As part of the RCP3 submission, we articulated the possibility 
that some investments for TransGO may need to be brought 
forward.  As part of the development of the TransGO Refresh 
sub-strategy we revisited the services supported by the 
communications network and reconfirmed their current and 
future requirements. The development of some of these 
services is informed by other ICT and business strategies and 
include:  

• Supporting the adoption of cloud services and the 

modernisation of our data centre services.  

• Supporting our field mobility systems. 

• Supporting the ongoing upgrade and modernisation of our 

line protection and telemetry systems. 

• Supporting the development and deployment of our digital 

substation solution. 

• Supporting our substation asset management capabilities.  

We anticipate that this will drive the need for more services and 
greater network capacity into our substations while shifting 
network services away from our data centres and towards 
internet and cloud hosted services. 

The remote nature of some of our sites, the specialised nature 
of our high voltage line protection and Supervisory Control and 
Data Acquisition (SCADA) telemetry services, and the design 
constraints they place on the communications network means 
that we cannot source telecommunications services from the 
open market for these. This, along with our existing long-term 
commercial commitment to our national fibre infrastructure 
drives us to continue to deliver these services using bespoke 
network infrastructure. 

For our network services that are not industry specific, we have 
a choice to either leverage our dedicated network infrastructure 
or to source services from the telecommunications market.  

Cybersecurity - protecting our people, systems and assets 

We use cybersecurity controls to secure our people, systems 
and data. We ensure we understand and measure risk and 
respond with the appropriate level of information security 
controls. 

 

 

The cybersecurity landscape continues to change, with: 

• An increasing number of evolving cyber threats targeting 

organisations like ours. 

• Increased use of data sharing, cloud-based services, 

artificial intelligence, and connected Operational 

Technologies. 

• The evolution to a digitally enabled workforce and new 

ways of working. 

• How we respond to business, technology, and threat 

change, including the TransGO Refresh and Data Centre 

Services Modernisation. 

We are adopting and applying appropriate controls for data 
management, privacy, and security, to continue to provide our 
services in a safe and secure manner.  

Our strategic direction is to drive cybersecurity by design, and to 
maintain and modernise our security controls to ensure 
Transpower continues to operate within our risk appetite. 

The consequential cost of cybersecurity control failure remains 
significant and could include failure to operate the National Grid 
or Electricity Market. 

Asset lifecycle management - effective lifecycle management 
of our existing assets 

Our asset lifecycle investments are informed by our 
Cybersecurity, Asset Lifecycle Management - Infrastructure and 
Asset Lifecycle Management - Telecommunications strategies. 
These strategies set out how to lifecycle manage our existing 
assets; optimise our investment and manage our risk.  

Our Cybersecurity sub-strategy addresses our future investment 
across all aspects of Cybersecurity. This includes the lifecycle of 
our existing physical security assets and supporting systems (e.g. 
Firewalls). We are adopting a low-risk approach to this 
investment ensuring our assets remain supported. 

Our Asset Lifecycle Management - Infrastructure and Asset 
Lifecycle Management - Telecommunications strategies inform 
our investment for each class of assets. The approach for each 
asset class is defined considering a simple likelihood/impact 
model which takes into consideration the criticality of the 
services supported by the assets.  

Data centre service modernisation – supporting our migration 
to the cloud 

The Data Centre Modernisation strategy directs our approach 
for providing cloud and datacentre compute services. This 
portfolio will support this strategy by evolving the 
telecommunications, networking and security services to meet 
the needs of this modernisation.  
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Our delivery in RCP3 
Our most significant investments to date in RCP3 focused on:  

Telecommunications 

Our recurrent maintain investments to date have been aligned 
with our lifecycle objectives to maintain capability and service 
levels, support process efficiency and meet the privacy and 
security standards. 

To extend the life of our current TransGO assets and defer the 
major TransGO refresh investment to RCP4, we have 
implemented several network reconfigurations and localised 
capacity upgrades. Early in RCP3 we decided to change from a 
strategic network refresh to a tactical approach where changes 
were completed on an as-needed basis. We also sourced 
sufficient strategic spares for critical equipment to reliably 
maintain the continuity of operations. This reduced the level of 
investment required and redirected the investment towards life-
extension of TransGO and black-start requirements.  

TransGO Refresh completed the procurement selection phase 
and has progressed onto site preparations and network design 
which will continue into RCP4. 

Network 

IP Network Equipment Lifecycle has been an ongoing recurrent 
investment which maintains the capability and service levels for 
data networking equipment. This has been supported by 
modernising IP networking management tools, including 
rationalising and consolidating the current toolsets. It has 
delivered a consolidated and holistic end to end view of the 
network. 

The corporate office and warehouse Wi-Fi service was 
refreshed, and the existing office access points were redeployed 
to the substations. 

Operational Unified Communications endpoints and central call 
control equipment refresh has been initiated and will be 
completed early RCP4 while maintaining service levels and 
availability requirements. 

Cybersecurity 

We continue to use cybersecurity risk modelling to ensure we 
enhance our existing controls and implement new controls, 
where changes to our risk posture occur because of new 
technology, changes in the threat landscape, or the way we 
deliver services and requirements from our customers and 
industry.  

We invested in initiatives that were prioritised based on risk 
reduction, defined budget and what can be achieved in each 
financial year of an RCP period. This process is repeated on an 
annual basis based on an updated cyber threat profile for 
Transpower and results of our ICT assurance programme. This 
investment modelling approach is repeatable, contextual, 
scalable and directly based on our risk-based approach to 
managing cybersecurity. 

Key highlights to date include: 

• Enhancement of our endpoint detection and response 

(EDR) capabilities. 

• Selection of a new firewall solution and ongoing 

implementation as part of the lifecycle refresh programme 

• Selection and implementation of a new web proxy solution 

that improves seamless protection across on-premises and 

off premises Internet access. 

• Enhancement of our Operational Technology (OT) visibility 

and security within substation networks to address OT-

specific threats. 

• Enhancement of our Identity and Access Management 

(IDAM) capabilities. 

• Modernisation of our SOAR/SIEM platform (cyber 

operational monitoring platform), cybersecurity threat 

hunting and incident management capabilities. 

• Enhanced our secure software engineering practices, 

processes, and tools within our delivery practices. Enhanced 

service resilience against Distributed Denial of Service 

(DDoS) attacks. 

Our future investments 
Our investments across RCP4 will be targeted at these key areas: 

TransGO  

Our TransGO WAN assets are being modernised in line with the 
TransGO Refresh sub-strategy. Our underlying fibre network is 
retained while the telecommunications equipment supporting 
our high voltage line protection systems will be refreshed 
including critical and non-critical substation IP Services. It 
leverages the substation network investment to also modernise 
core network connectivity between our data centres, control 
centres and offices. 

TransGO Refresh site preparations and network design continue 
in early RCP4. This is followed by Technical Acceptance Testing 
(TAT).  This enables network build and service migration to be 
completed before the current network reaches the end of 
vendor support in 2028. Planning and preparation for this 
started in RCP3 with most of the capex investment occurring in 
the first 3 years of RCP4. To minimise the impact on our 
operational services we will need to operate parts of the old and 
new network infrastructure in parallel for several years and 
need to temporarily lease additional fibre across much of the 
network. During this time our operational costs will temporarily 
increase as we support and maintain both sets of infrastructure.  

We will also modernise our current cloud connectivity to 
Hyperscaler providers, including Azure, AWS and other cloud 
providers. This aligns with our Data Centre Services 
Modernisation sub-strategy. We will also add an Internet 
connection at Waikoukou to enable Internet offload at our 
largest office, rather than carry the traffic over the TransG0 
network 

Cybersecurity 

Our cybersecurity assets will continue to be maintained and 
modernised in line with the Cybersecurity sub-strategy to 
manage our cybersecurity risk to the agreed risk appetite.  
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We will continue to use the RCP3 approach to cybersecurity risk 
modelling and prioritisation for investment across the following 
initiative categories: 

• Maintain and modernise existing capabilities. Key initiatives 

include:   

▪ Substation Network Firewalls 

▪ Identity & Access Management Capabilities 

▪ OT Vulnerability Management 

▪ Software Security 

▪ Security Logging & SOAR platform 

• Sustain security control effectiveness.  

▪ The expenditure proposal relating to this category 

has been rejected for RCP4. Proposed initiatives 

will be refined and reevaluated for 

implementation by funding substitution through 

our productisation governance process. 

• New capabilities in response to threat change. Key 

initiatives include: 

▪ Critical Applications Security Risk Improvements 

▪ Market System Security Investments 

• New capabilities in response to business change 

• New capabilities in response to technology change 

Lifecycle management – Network 

Our IP networking assets will continue being maintained in line 
with the Asset Management - Infrastructure asset lifecycle 
management strategy. We will continue to invest annually to 
maintain our fleet of IP network switches and routers to an 
appropriate level of support to meet the business need. This 
lifecycle investments will increase as our substation IP network 
assets introduced in the last ten years approach the age where 
they need to be refreshed. As we transition away from our 
current physical data centres we will reduce our ongoing 
investment in our datacentre IP networking infrastructure. We 
will also continue our regular investments to maintain our 
operational and corporate unified communications platforms to 
the appropriate service level meeting the business needs. 

 

 

 

 

 

 

 

 

 

 

 

Lifecycle management - Telecommunications 

Our Telecommunications assets will continue being maintained 
in line with the Asset Lifecycle Management - 
Telecommunications strategy. We will continue annual 
maintenance of our supporting substation infrastructure e.g. 
batteries and power supplies and lifecycle upgrades of our 
device firmware and network management applications. We will 
perform the minimum required updates to the TransGO network 
up to its replacement. 

Forecast expenditure 
Capex and SaaS Opex: Since our AMP 2023 we have revised our 
roadmap to align with our updated ICT sub-strategies.  

Figure 136 shows Telecommunications, Network and Security 
Systems Capex and SaaS forecast. 

Figure 136: Telecommunications, Network and Security 
Systems - AMP 2025 forecast (including capex reclassified as 
SaaS Opex) 
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ICT Opex 

Our ICT Opex portfolio covers the external costs to 
run our ICT function and comprises leases, third 
party support and maintenance, outsourced 
services, licenses, communications and control, and 
investigations.  

Expenditure related to people in our teams i.e. costs of staff, 
contractors, consultants and overheads associated with these 
resources is included within the scope of business support Opex 

and is explained in the separate section on business support 
Opex. We continuously try to optimise our workforce by 
deciding between insourcing and outsourcing arrangements to 
balance the trade-offs between quality, cost and in house 
capability. 

The figure below shows all the ICT sub-strategies and asset 
lifecycle management strategies categorised by investment 
type. In red we highlight the area covered in this portfolio. 

ICT Opex snapshot 

 

 

ICT Opex complements  
the delivery of investments  
across all five ICT portfolios  

Opex  
RCP4 Forecast 

$251.3m 
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ICT Opex Strategy 

Strategic direction 
Our ICT Opex portfolio is defined by the work programme set by 
our sub-strategies and asset lifecycle management strategies as 
outlined in the five ICT portfolio plans.  

We applied the base-step-trend approach to forecast our Opex. 
We used the FY22/23 actuals as a base from which adjustments 
are forecasted due to known initiatives and trends. This chapter 
expresses the expenditure numbers in FY24/25 real dollars. 

The strategic investments with the most significant impact on the 
forecast Opex step changes across RCP4 are: 

• Our investments in data and analytics, Digital Engineering, 

and Generative AI capabilities are contributing to an increase 

in licencing and SaaS subscription costs. 

• The modernisation of our data centre services from on-

premise infrastructure to cloud services will increase our 

infrastructure costs. However, this rise will be partially offset 

by lower hosting expenses and reduced capital investment in 

hardware. 

• Increases in license costs are driven by new capabilities for 

applications identified in our sub-strategies and outlined in 

the five ICT portfolio plans.  

• Following the major upgrade to our TransGO network the 

Opex cost of running our telecommunications network will 

increase, driven by replacement of our radios and new core 

network capacity.  

Our RCP4 forecast will see a shift in cost classification from capex 
to Opex for any initiatives recognised as SaaS arrangements. Our 
portfolio plans present both capex and SaaS Opex together for 
comparative purposes.  

Our investment 
Leases 

From 1 July 2019, under NZ IFRS 16 Leases, our long-term leases 
for fibre and data centres have been capitalised. Of the remaining 
leases, the most significant costs relate to telco leased circuits and 
other minor leases. These were not capitalised as they did not 
meet the capitalisation criteria of the standard.  

We continue to manage our lease costs carefully. With the re-
classification, improvements in lease costs will show in the 
depreciation line rather than under Leases.  

Our total forecast for lease costs is $11.7m for RCP4.  

Third-party support and maintenance 

• Our total forecast for in this category is $38m for RCP4. The 

significant cost elements in this area are:  general 

infrastructure support and maintenance 

• support for critical systems (SCADA/EMS) 

• Inter Control-Centre Communications Protocol (ICCP) support 

• enterprise application support by various service providers 

• telecommunications support and maintenance 

• internet gateway, video, telephony and data network support 

• outsourced IT supply 

• bureau/data services 

We expect to see annual third-party support and maintenance to 
increase progressively during RCP4 due to several initiatives.  

IST outsourced services and cloud 

Our total forecast for in this category is $73.5m for RCP4. The 
significant cost elements in this area are: 

• infrastructure support (server management and desktops) 

• operations management of the TransGO network by specialist 

providers supporting the Transpower Network Operations 

Centre 

• data centre facilities management 

• operations management of our on-premise Infrastructure and 

tenancies  

• amortisations of telecommunications service fees 

• service desk services 

• cloud services 

The remainder covers a range of other outsourced providers for 
system and operations support. 

We expect to see increases in our IST Outsourced Services and 
Cloud across RCP4 driven by: 

• An increased cost in RCP4 associated with the transition from 

our current “own and control” data centre approach towards 

adoption of the “as a service’ approach where we utilise 

leveraged data centre services and an ongoing increase in 

Infrastructure as a Service costs following the transition. This 

will be partially offset by reduced hosting costs and capital 

refresh costs.  

• An ongoing increase in cloud services as more applications are 

delivered via cloud-based Software as a Service instead of on-

premise. This will be partially offset by a reduction in hosting 

costs. 

• Software licensing costs increase in line with the forecasted 

growth in Transpower FTEs, reflecting additional user 

requirements across our core platforms. 

• Increased costs of outsourced core capacity and maintenance 

services in line with the TransGO upgrade.  

 

IST licences 

The base costs in this category for Microsoft, Oracle, and other 
licences was $11.3 million. All Transpower software licences are 
consolidated into the ICT Business area. 

Our investment in Digital Engineering capabilities and generative AI 
is expected to drive an increase of approximately $1 million per 
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year in licencing and SaaS subscriptions. Our investment in 
Cybersecurity and firewalls required for TransGO upgrade will drive 
a further increase of license costs by $3.3 million in RCP4.  

Our total forecast for in this category is $60.4m for RCP4. 

 

Communications and Control 

The base costs in this category totalled $1.4 million. We have 
maintained our discipline in managing preventative maintenance 
visits to the grid sites in a conscious effort to drive costs down. The 
current level of spend is believed to be sustainable in the long-
term based on current operational needs and will continue to be 
required also after we refresh our telecommunications network 
(TransGO Refresh).  

Our total forecast for in this category is $8.5m for RCP4.  

Investigations 

Selected investigations are carried out on an as required basis. The 
level of expenditure is nominally capped to an assigned budget.  

The investigation expenditure is related to the size of our delivery. 
Our forecast was built bottom up based on the Capex and SaaS 
Opex investments included in our forecast. With significant 
investments in Data Centre Services Modernisation, TransGO 
Refresh and Enterprise Business Capability in RCP4, we expect to 
see a spike when the investigations for relevant projects take 
place. Similarly, there is a drop off thereafter for the latter years of 
RCP4. 

Our total forecast for in this category is $7.9m for RCP4. 

Forecast expenditure 
Opex: Figure 137 shows the ICT Opex forecast. 

Figure 137: ICT Opex (excluding capex reclassified as SaaS Opex) 
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Business Support Asset Class Plan  
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Business Support Asset Class Plan  

Our business support assets include assets not 
otherwise included in other asset classes and required 
for the successful operation of the business as a 
whole. They are diverse in nature and, as such, are 
managed individually, dependent on the type and 
nature of asset involved. This ACP covers: 

• Office buildings  

• Vehicles 

• Minor fixed assets – office equipment  

• Minor fixed assets – IT and other 

• Residential houses 

• Forecast RCP3 and RCP4 expenditures. 

 

Table 31 below provides a summary of the assets 
included.  

 

 

Table 31: Business support asset population 

Asset category Description 

Office buildings  Two leased offices – Wellington and Palmerston North  
Three owned offices – Auckland, Hamilton, and Christchurch 

Vehicles 123 vehicles (including passenger vehicles, utility vehicles, and 
minibuses) 

Minor fixed assets - Office equipment Office desks, chairs, and meeting room furniture for all our 
corporate offices, plus the warehouses, training centres, Hamilton 
Control Centre, and NGOCs 

Minor fixed assets – Information Technology  Replacement of IT office equipment, e.g. laptops, mobile phones, 
and peripheral devices for corporate end users.   

Residential houses  Two residential properties that are tenanted. We also have 15 
houses that are used as emergency accommodation by our 
contractors and field staff 

Asset class snapshot 

 

Population 
 

123 Vehicles 

 

5 Corporate offices 

Capex 
RCP4 (forecast) 

$41.1m 
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Asset class strategy and lifecycle approach 
Each of the asset categories are described below. 

Office buildings  
We have corporate offices in Auckland, Wellington, Hamilton, 
Palmerston North and Christchurch. The Auckland, Hamilton and 
Christchurch offices are on sites owned by Transpower, so the 
maintenance of these sites is included as part of buildings and 
grounds asset management. The Wellington and Palmerston North 
offices are leased. All the offices are in good condition and 
regularly maintained.  

Planning  

Various works are planned at all the offices  

Operations and maintenance 
We have agreements with suppliers to maintain the office 
buildings. These are regularly reviewed.  

Disposal and divestment 
We are not proposing to dispose of any offices during RCP4. 

Grid skills training facilities 
We have grid Skills training facilities in Huntly, Blenheim and 
Bunnythorpe that offer training programs aimed at developing a 
qualified workforce for the transmission industry. All the sites are 
owned by Transpower and the maintenance is included as part of 
buildings and grounds asset management. 
 
Planning: 
Included within the forecast is $10.3m to expand the capacity of 
our Grid Skills training facilities. Grid skills training is increasing, as 
we increase the overall workforce to deliver the required work in 
RCP4 and beyond. 

Operations and maintenance 
We have agreements with suppliers to maintain the training 
facilities. 

Disposal and divestment 
We are not proposing to dispose of any training facilities during 
RCP4. 

Vehicles 
Our vehicles are predominantly located at the Auckland, 
Palmerston North, and Christchurch offices. They are either used 
as pool vehicles or allocated to staff who regularly visit our sites 
and landowners.  

Planning  
We replace vehicles when they meet our replacement criteria. We 
have committed to changing all our passenger vehicle fleet to 
hybrid or electric vehicles. We participate in the All of Government 
contract for the supply of motor vehicles, which is regarded as the 
best available price offered in the market. A similar approach is 
planned for RCP4. 

 Operations and maintenance 
The vehicle fleet is managed by an external provider who takes a 
consistent and cost-effective approach to maintenance based on 
manufacturer’s guidelines. GPS is fitted to vehicles to ensure they 
are operated efficiently and safely. We also participate in the 
Ministry of Defence syndicated fuel contract with BP to minimise 
our annual fuel bill.  

Disposal and divestment 
Generally, petrol vehicles are replaced after 4 years or 120,000 
kms travelled and diesel and electric vehicles are replaced every 5 
years or 150,000 kms travelled. We usually sell vehicles through 
established auction houses.  

Minor fixed assets - Office equipment  

Planning 
Each year, we review the office equipment needs at all our offices 
and budget for replacements, or new vehicles, in the following 
year’s business plan. Office furniture mainly consists of desks, 
chairs, and meeting room furniture. There are numerous projects 
in 2025/26 to replace office equipment. 

Operations and maintenance 
Office equipment is repaired or replaced as required. We purchase 
office equipment from established furniture suppliers. 

Disposal and divestment 
We sell redundant office equipment or donate it to charities. 

Minor fixed assets – ICT 
Our digital workplace consists of end-user computing devices for 
all corporate users, which are managed and maintained by our 
desktop team. 

Planning 
The forecast plan for the asset class comprises: 

• Refresh of primary devices for staff laptop and desktop 

bundles (with keyboard, mouse, pen and cabling) that 

are 4 years old based on purchase date 

• Refresh of high-performance graphics laptops used by 

specialist graphics, digital modelling, and mapping staff 

and are 4 years old based on purchase date 

• Refresh of smartphones for employees that are 3 years 

old based on purchase date 

• Peripheral equipment for the office – monitors, headsets, 

webcams, encrypted USBs, laptop bags and occupational 

safety and health-recommended items such as 

ergonomic keyboards 

• Refresh of display screens and purchase of new 

miscellaneous collaboration equipment across 

Transpower. 

 Operations and maintenance 
This category comprises numerous low-value IT items that are 
maintained or replaced. The budget provides equipment for both 
new staff as well as replacing existing equipment that has reached 
the end of its useful life.  

Disposal and divestment 
These assets are replaced in line with industry standard (on a 3 to 
4-year cycle, depending on the asset type). These assets are 
supported by a regularly reviewed disposal policy, with a focus on 
sustainability.  

Residential houses 
The houses are predominantly ex-substation operator houses that 
have been retained to act as a buffer between adjoining private 
properties. Some houses have been purchased as part of projects 
and retained as strategic landholdings for future line routes or 
substations. 
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Planning  
Each year, we review the residential house portfolio and identify 
any properties for disposal. We typically divest a house if the 
maintenance becomes too expensive, the land is surplus to 
requirements, or as part of a substation asset transfer. Any houses 
required as part of a project are identified during the project 
planning stage, and the purchase is budgeted for in the project. A 
similar approach is planned for RCP4. 

Operations and maintenance 
The tenanted houses are managed by external property 
management companies who collect the rent, arrange any 
maintenance that is not the responsibility of the tenant and 
ensures compliance with any relevant legislation. The emergency 
houses are managed by the relevant regional office, and any 
maintenance is completed by the substation grounds and buildings 
maintenance contractor. 

Disposal and divestment 
We sell the houses via a real estate agent or tender them for 
removal to ensure the highest price is obtained.  

Expenditure Summary 
 

Figure 138 shows the forecast capex. Included within the forecast 
is $10.3m to expand the capacity of our grid skills training centre. 
Grid skills training is increasing, as we increase the overall 
workforce to deliver the required work in RCP4 and beyond. 

Operating lease costs 
The Wellington and Palmerston North office leases are being 
capitalised in accordance with the new IFRS 16 Accounting 
Standard. 

 

 

 

 

Figure 138: Business Support forecast capex 
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