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CONTEXT

• Depreciated asset base – for example 60% of our conductors were installed 

between the 1950’s and 1980’s

• Accelerated electrification – enabling NZ to achieve net zero carbon will mean 

infrastructure upgrades

• Changing in transmission pricing methodology to beneficiary pays could magnify 

energy affordability issues for parts of NZ

• Economics of non-network alternatives improving rapidly 

• “Energy trilemma” of affordability, sustainability and security is not going away 

and expectations of efficiency to offset upgrades

• Regulated SOE with a five yearly reset



CHANGE DRIVERS

• Price path – dividend – risk is a balancing act

• With increased replacement needs we need to be:

o Mindfully prudent 

o More data driven

o More systematic 

o Transparent in decision-making

o Cognisant of future need

o Able to value relative risk

o Understand service definition – what is an economic service?

• How much further we can reduce risk levels for the $$ we invest?



OBJECTIVE

What are we required to achieve?

• Deliver economically justified asset management to meet strategic objectives

• Demonstrate least lifecycle costs at acceptable risks for our grid assets

• Create long term value through innovative grid planning

What does good look like for a risk-based approach?

• We understand and communicate asset risks and manage our risks and critical 

controls.  Our risk framework is integrated with the rest of the business

• We can confidently target our investment plans to risks and articulate the 

connection between grid risk, asset investment plans, and service.



CRITICAL RISKS

Risk consequences include Service Performance, Public Safety, 

Worker Safety, Environment and Direct Cost.



RISK SOURCES AND CONTROLS

Significant 

Trans Line 

Failure

Risks are based on same level of investment and resource for both maintenance 

and inspections, and for managing incidents.



ASSET PLANNING DECISION FRAMEWORK

Simplified representation

Medium maturity - Refurbishment & replacement plans

Low maturity - Maintenance and contingency plans



ASSET HEALTH

• Our Condition Based Asset Health Models calculate a score of 0-10 for 

current asset health and this is an indicator of likely remaining life

• It is a consistent, auditable and logical means of combining complex 

information and consistent with international practice

• Uses the asset age, nominal life, degradation processes, and current 

observed and measured condition data to develop current and future 

Asset Health Index which allows forecast 

• Hygiene factor with respect to critical risks – dissatisfaction is high if 

service is impacted from not maintaining our asset base.

• Outsource model for facilities asset management using SPM

• It is still an area for the industry and Transpower to mature

CONDITION BASED ASSET HEALTH
0 1 2 3 4 5 6 7 8 9 10 …

Intervention zone

(Context)



CONDITION BASED FAILURE RISK

Probability of 

Failure (PoF)
Criticality = 

Monetary 

Consequence 

of failure (CoF) 

Monetised 

Risk

ASSET CRIT ICALITY 
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ASSET HEALTH 
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CRITICALITY

We use the corporate risk matrix to compare and monetise different kinds of risk…

Probabilise consequence of a major asset failure across 5 dimensions

Societal costs such as:

• Economic loss due to probabilised unserved energy using our power system models

• Economic impact from serious harm or fatality from public safety using GIS queries



CRITICALITY FRAMEWORK CHRONOLOGY

2019:

Expand asset coverage and 

failure scenarios, update 

probabilised assumptions. 

Corelogic data for public safety.

2020:

Decomposition of service 

performance criticality by 

contingencies. Improved 

restoration time including back 

feed capability. Automation to 

incrementally improve.

• It is a maturity journey - we had a similar journey for Asset Health

• Taking your teams through the journey is part of the change management

• It helps to understand what others are doing but focus on the next practical step



PORTFOLIO INVESTMENT IMPACT



Refurbish 

or Replace

Duplicate or 

Redesign

C O N D I T I O N  B A S E D  F A I L U R E  R I S KCONDITION BASED FAILURE RISK VISUALISED

Quantitative information on risks or costs within this slide pack is to be used for illustrative purposes. For wider context, please contact Julian Morton julian.morton@transpower.co.nz



AGGREGATING ANNUALISED RISK

The CBRR enables us to view asset 

health related risk over time at asset 

level, asset class, station, service 

area, region and the whole network. 

Includes future RCP3 interventions. 

Risk is likelihood x consequence. 

What are the Transmission Lines with 

the most risk?

Do we sum all the asset risks, or look 

at the highest risk span/structure? 

What about other risks beside 

condition based failures?
Quantitative information on risks or costs within this slide pack is to be used for illustrative purposes. For wider context, please contact Julian Morton julian.morton@transpower.co.nz



MAJOR HAZARDS

Still developing an understanding of major hazard risks at site level.

Estimated substation flooding return periods, seismic performance, volcanic risks.

Starting to understand how much climate change will amplify some of these risks.

Mitigation options are often only viable if the timing also mitigates other risks. 

Risk reduction options including contingency plans and spares.

Quantitative information on risks or costs within this slide pack is to be used for illustrative purposes. For wider context, please contact Julian Morton julian.morton@transpower.co.nz



SOLUTION PRIORITISATION PROCESS 
TO DEVELOP ALTERNATIVE PLAN FOR RCP3 

Original Plan

Prototype 

Alternative Plan

Finalised 

Alternative Plan

• Use of data or proxies 

• Health/Risk trends and RROI

• Ring Fencing

• Project & asset level assessment

• Asset Planning informed

• Other strategic decisions

• Generative interview approach

• A documented alternative plan for 

each portfolio

• Cross-portfolios workshops

• Different risk profile 

• Sub-optimal whole of life costs 

• Present changes

High level deliverability analysis

Preliminary outage planning

Concurrently

Dec 2017 Feb 2018 GMT Mar 2018

Board April 2018

The process used for our last regulatory price submission. 

How can we develop alternative trade-offs for the next submission? 



Conductor

Towers

• X% less prudent paint predictions ($15M)

• Pole conversions ($5M)

• Defer A (-$3M)

• Defer B (-$15M)

• Defer C (-$18M)

• Defer D (-$30M)

Additional 

-$66M

Subtotal 

-$81M

Opex +$XM RCP3 +$YM RCP4 

Risk increase from X% to Y%

Failures

Predict 2-9 failures in period

Resourcing

Increase for RCP4

-$40M
Recommended

-$111M
Scenario X

-$15M

-$25M

Additional

-$20M

Subtotal

-$20M

Opex / Capex

Add XM in RCP3 opex

Add $X RCP4 capex sub-optimal

Resourcing:

RCP3-4 from X% to Y%

Estimated effect

Non-mitigation HILP event.

Additional 5 failures – no 
insurance.

Risk increase from X% to Y%

Higher Risk Trade-offs

Recommended 
Trade-offs

Subtotal
Trade-offs

Collection

• Project A ($7M above partial rollout)

• Project B ($15M)

• Project C ($2M)

Additional

-$25M

Subtotal 

-$50M

Investment plan with 
Recommended

Investment plan 
without any trade-off 

Baseline

Investment 
plan with 

Scenario X

• Robust bottom-up challenge but how to consult with customers/regulator?

• Monetised risk not as tangible as service impact. 

• Too bottom up, what are the top-down questions for Price-Quality?

PRICE-QUALITY TRADE OFF 

Quantitative information on risks or costs within this slide pack is to be used for illustrative purposes. For wider context, please contact Julian Morton julian.morton@transpower.co.nz



GP1 & GP2

Unplanned 

Interruptions

AP1 

HVDC Energy 

Availability

AP2 

HVAC Availability 

AP3 & AP4

Planned outage 

return to service

Number of unplanned 

Interruptions and Average 

Interruption Duration

% of Energy Availability 

of HVDC capacity

(both Pole 2 and Pole 3)

% of Time Availability of 

selected 71 selected 

HVAC assets that can 

cause market constraints

AP3 number of outages where return to 

service >= 2hours for 71 selected assets

Total of 6 POS categories. Quality 

standard uses pooling of 4 or 

more categories over 2 of 3 years. 

%MW

AP5

Time on    

n- security

GP-M

Momentary 

interruptions

AH

Asset 

Health

Total number of 

momentary 

interruptions 

(<1min)

% of time customers 

are reduced to N 

security

% of assets with 

health score AH 

>=8

AP4 % of planned outages where delays 

communicated with 1.5 hours or less notice

Legend

Incentive with Quality Standard

Non-incentive measure

Non-incentive with Quality Standard

OUR SERVICE MEASURE INCENTIVES

Asset health measures are 

lead indicators for service 

performance, providing our 

stakeholders with a view of 

the state of our assets and 

support sustainable 

management of the grid.



PERFORMANCE  

Event recording and reporting 

supports:

• Service measures

• Asset class metrics

• Probability of failure curves

• Strategy reviews

• Reliability reviews

Updates presented to our 

regulator every 6 months and 

performance shown within our 

yearly Asset Management Plan.

Grid performance.

Insulator performance.

Outdoor Circuit Breaker performance.

Quantitative information on risks or costs within this slide pack is to be used for illustrative purposes. For wider context, please contact Julian Morton julian.morton@transpower.co.nz



CUSTOMER ENGAGEMENT AND PRICE -QUALITY

• Linking our grid output expectations to planning is complex - we are on a maturity journey 

• Network performance influenced by built configuration of the network and built standard of grid 

assets - Limited scope to alter the configuration in any 5-year period due to long life of grid assets. 

• From a planning perspective, we can influence how we prioritise asset maintenance and 

replacements, plan work packages and timing, and prepare for events.

• Customer surveyed Value of Lost Load (VoLL) is a common input to decision making. It enables us 

to categorise connections, set incentive strengths, and is a core parameter of our asset criticality to 

determine monetised service performance risk. 

• Service quality is not easy to communicate in risk dollars, whilst reliability performance is.

• A proportion of the results within our performance measures are practically beyond our control. 

There are causes to interruptions, such as wilful damage and extreme weather, that are difficult to 

predict and expensive to mitigate across the entire grid. 

• Correlation between investment and performance impact can be variable. We need to show the 

service impact of our investments with the context of normalised long term averages.



CURRENT & EMERGING (*)  APPLICATIONS

Needs Identification 

• Asset Health and Asset Criticality

• Resilience and climate change using major hazards*

Options Analysis

• Risk based investment – wait and see, refurbishment versus replace

• Asset life extension models – where to extend life and how to now by how much

• Risk studies and service level impacts*

Solution prioritisation 

• Scenario testing for price-quality trade offs including consultation*

Maintenance 

• Risk tools to prioritise defect management and identify areas for preventative maintenance reviews

• Contingency toolbox*

• Risk based asset standards*



EXTERNAL SCANS

Transpower self assessment for 

majority of asset types

KPMG: Asset Health & Network Risk report 

Other utilities and regulators

• UK (+Euro?)

• Australia 

• Canada

• Industry groups/partners

Enablers:

• Data

• Technology

• Customer Engagement

• Processes



OPPORTUNITIES
AND CHALLENGES

W H A T  N E X T ?



MATURITY PROGRESSION

Level 1 Level 2 Level 4

Asset Health

Impact

Network Risk

AC Substations

Transmission Lines

HVDC & Reactive 

Assets

Secondary Assets

AC Substations

Transmission Lines

HVDC & Reactive 

Assets

Secondary Assets

RCP2 RCP3 RCP4

Level 3

Legend
Maturity model from KPMG adapted for Transpower.

Self assessment for majority of asset types within group.

Indicative progression at time of regulatory control period submission.

Significant Our Condition Based Asset Health Models calculate a score of 0-10 for current asset 

health and this is an indicator of likely remaining life



Asset 
Health

• New AH Models

• Existing AH Models 

• Life Extension Model

• Evidence & Calibration

Impact
• Wide Area & Long 

Duration Outages

• Asset Criticality

Network 
Risk

• Asset Capability

• Reliability Modelling

• Major Hazards

• Resilience & Climate Change

• Risk Based Decision Making

ROADMAP



RISK AND SERVICE

Over the next 5 years (to be ready for our next reset) we need to create a stronger 

link to service in decision-making – consider:

• Linking service impacts to price-quality scenarios (different investment options)

• Understanding economical service levels at a point of service

• Communicate risk of price-quality scenarios (different investment options)

• Develop capability to communicate our resilience and climate change risk

• Develop capability to develop funding or identify resilience programs and projects

• Communication in a way that deals with the complexity in simple terms

Our work on network risk and reliability modelling is aimed at developing this 

capability.



INTEGRATE OUR PLANNING FURTHER

• Beyond the ‘asset class’ approach (an approach that 

has seen the reliability of the grid improve)

• Consider risk at a network and point of service level

• Consider risk more widely than degradation 

o future grid

o climate change 

o asset specific risks

o resilience/major hazard

This allows us to undertake incremental replacement and 

improvement whilst not missing opportunities to consider 

the wider context and opportunities to plan for future risks.



CHALLENGES

• Industry and customer engagement

• Executive and Board engagement and awareness

• Technology and integration of information and systems

• Risk is not exact – cultural change

• Data quality and construct – skills and investment

• Communication of output – what to consult on e.g. public safety versus 

service reliability



DISCUSSION


