Overview of asset intervention criteria

1. Introduction

Powerlink is committed to asset management practices that ensure delivery of a transmission
network that is fit-for-purpose and provides value for money to customers and stakeholders.
Throughout the asset lifecycle, Powerlink must determine when to intervene with its assets to
deliver cost-effective, safe and reliable services.

The purpose of this document is to define the methodology that Powerlink uses to assess the
need and timing for intervention on assets, based on meeting requirements prescribed with
legislation, regulations, standards, and other relevant instruments.

This methodology enables improved transparency and consistency within asset lifecycle
stages, and allows Powerlink’s customers and stakeholders to better understand the
processes and criteria used for asset intervention. The nature of the intervention is dependent
on a range of considerations and these are evaluated on a case-by-case basis.

Asset intervention in this document is defined as “intervention required when business as
usual activities (including routine inspections, minor condition based and corrective
maintenance) no longer enable the assetto meet the required level of service due to the asset
condition reaching the end of its life”. (Refer to Figure 1 for an overview of this process.)

Need to intervene

Figure 1 — Asset intervention process

2. Assetintervention criteria

The asset intervention criteria has five layers as shownin Figure 2 below. Through this layered
approach, the assetintervention criteria provides a direct link between customer and
stakeholder objectives through to asset condition limits.

Customer Value
Layer 1 Aligning with customer expectations on value of asset intervention.
CUSTOMER VALUE

Layer 2 Asset Intervention Category

ASSET INTERVENTION WBS structure to make it clear on what basis the asset intervention
CATEGORY is being justified. Language is consumable for all stakeholders.

Regulations
Layer 3 Regulatory instruments that apply and the specific clauses. Thisis
REGULATIONS linked to the Asset Intervention Criteria. Business rules on how

eachr Y requi s plied with.

Failure Events

Failure events that that will cause a regulatory non-compliance are
defined through the use of business rules.

Layer 4

FAILURE EVENTS

Layer 5 Asset Condition Limits
ASSET CONDITION LIMITS Condition limits are determined using business rules that ensure

that intervention occurs before the non-compliance.

Figure 2 — Asset intervention criteria layers
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Layer 1 - Customer value

Powerlink has worked with its stakeholders to develop the Customer Service Charter, a
commitment that Powerlink has to our customers. The Charter is focused on embedding a
customer-centric culture into Powerlink’s business and creating tangible improvements in
affordability and service delivery.

Powerlink is committed to:

¢ the safety of the community, our contractors and our people

e placing the customer at the centre of everything we do

¢ listening to our customers to better understand their needs using customer feedback to
drive continuous improvement

e genuinely engaging with customers, demonstrating how their input has improved
decision-making

e ensuring our customers see value in the services we provide.

Layer 2 - Asset intervention category

The asset intervention category defines the broad areas of compliance relating to the asset
intervention criteria. There are four key areas relevant to Powerlink’s transmission network:

Safety compliance

Managing network assets in a safe manner for our employees, contractors, customers and the
general public. For example, this means taking action to reinvest in an overhead transmission
tower before structural integrity degrades to a point that it presents an unacceptable risk to
public safety.

Functional compliance

Ensuring our network continues to meet our planning criteria set by our transmission licence.
For example, this means monitoring transformer condition and initiating replacement before
failure violates this criteria (failing to comply with network reliability requirements).

Environmental compliance

Ensuring network assets meet environmental legislative requirements. For example, taking
remedial action on an ageing transformer before it degrades to the point where managing the
risk of unplanned oil discharge is considered unacceptable.

Supportability compliance

Managing network assets to ensure post-fault service restoration can occur without placing
load at risk for a period longer than stipulated as acceptable by National Electricity Rules. For
example, this means continually monitoring the level of support and spares to ensure the
protection system can be returned to service in the event of a failure within sufficient
timeframes to meet regulatory requirements.

The mapping between asset intervention measures and relevant regulations is shown
conceptually within Appendix 1. Note, this is not an exhaustive mapping of relevant legislation
and regulations.
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Layer 3 - Regulations

Powerlink is a Transmission Network Service Provider (TNSP) and jurisdictional planning body
for Queensland. As part of licence conditions, Powerlink is required to comply with its
Queensland Transmission Authority, and all relevant acts, legislation and regulations.

These requirements include complying with the Electricity Act 1994 (Queensland), National
Electricity Rules, Electrical Safety Act (Queensland), Electrical Safety Regulations and
associated Codes of Practice, Work Health and Safety Regulations, and relevant standards
and guidelines.

For example, Clause 34 (1) (a) of the Electricity Act 1994 (Queensland) prescribes that:

“the transmission entity must operate, maintain (including repair and replace if
necessary) and protect its transmission grid to ensure the adequate, economic,
reliable and safe transmission of electricity.”

Although legislation is very specific regarding operating and maintaining a safe, reliable and
economic transmission grid, these requirements are not always expressed as guantitative
limits.

Layer 4 - Asset failure events

This layer supports the identification of asset failures that may result in non-compliance to
legislative or regulatory requirements. Within this document, asset failure is defined as an
irreparable failure that requires replacement for continued functionality.

The methodology is primarily focused on asset failure or non-conformance as a result of
ageing, deteriorated condition, or insufficient support and spares in the event of a protection
system’s failure.

This criteria excludes irreparable failures associated with external events such as natural
disasters, third party interference, and extreme weather events.

Failure of assets which are preventable may not always result in a non-compliance to a
legislative or regulatory instrument. The asset compliance intervention criteria only applies to
failures which lead to breaches of legislation, regulations, design standards and minimum
mandated service standards.

Layer 5 - Asset condition limits

Powerlink has developed a series of asset condition limits that are designed to indicate when
an asset will no longer be able to meet the required service levels to ensure its ongoing
compliance with all mandated obligations.

The asset condition limits aim to set clear measurements to provide a transparent, consistent
and readily comprehensible means to determine the basis of a trigger for asset intervention.

The most common failure modes for each major asset type are used to identify which asset
element will require condition limits to be derived and set. Readily available information from
routine inspection activities, as well as known technology and product obsolescence, are then
used to monitor the rate of degradation and forecast non-compliance of the asset against the
defined limits.
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3. Assetintervention timing considerations
The required asset intervention timing is based on a number of considerations including:

e The lead time required for Powerlink to adequately and economically address the
emerging non-compliance. The lead time is dependent on the nature of the
intervention.

The asset degradation mechanisms and nature of failure modes.

e The forecast rate of degradation of the ageing asset. The rate of deterioration is
dependent on a range of factors including external and environmental influences.

e The level of uncertainty regarding the existing asset condition and forecast rate of
deterioration. For example, hidden failure modes or condition assessment using
sampling techniques could lead to higher levels of uncertainty of equipment condition
and performance.

The intervention timing incorporating these factors (e.g. lead time and degradation rate) can
be represented conceptually as shown in Figure 3 below.
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Figure 3 — Powerlink’s approach to asset intervention timing limits

The nominal assetintervention lead time represents the period of time that is required to
deliver on works to address legislative and regulatory requirements. The nominal lead time is
dependent on the nature of the assetintervention. For example, lead times required for minor
corrective action are considerably less than those associated with larger scale asset
reinvestments.

In order to minimise the risk of late intervention, the intervention timing will be earlier than the
regulatory failure limit.
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4. Application of assetintervention methodology

Examples of the practical application of the assetintervention framework illustrating links
between customer and stakeholder objectives through to asset condition limits is shown in

Figure 4.

These examples illustrate application of the framework to three major asset classes having
differing legislative compliance requirements. Where the relevant attribute of the asset
exceeds the asset condition limit, this provides the regulatory failure limit point.
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Functional Failure Mode
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Functional Performance
Compliance

Safety Compliance

Powerlink may use industry
accepted asset condition
technical limits as measures
of end of asset life where
applicable.

MNER Clause 5..2.1

Electrical Safety Regulation

Degraded insulation to the
point of electrical or
mechanical failure

Failure to supply load. In
addition there is a low
probability of the catastrophic
failure causing fire

Powerlink shall set asset
condition limits to ensure
compliance to Powerlink's
limit for safety.

Electrical Safety Regulation
(QLD) 2013

Corrosion of bolts to the point
where the structure cannot
withstand expected weather
events

Tower collapse

Degree of Polymerisation

DP)

Health Index — Bolt Corrosion
HI 7 (forecasted - 1% bolts

The delivery of safe, cost-
effective and reliable
transmission services to
customers

Supportability Compliance

Powerlink shall set asset
condition and obsolescence
limits to secondary system
assets to ensure Powerlink
can comply with NER and
AEMO Guidelines.

NER Clause S5.1.2.1(d)

Failure to procure
replacement parts leading to
inability to repair [ED

|IED fails to operate

Impact to selected site and
network / multiple secondary
systems across Powerlink.

Availability of spares
=5 years of spares remain

Initiation of Intervention DP = 450 G4 and 10% bolts G3) available
Lead Time for Intervention ==5 years 5-8 years 5 years
Compliance Limit DPF =200 Hi 8 0 spares available

Figure 4 — Practical application of the asset intervention criteria framework (example)

5. Conclusions

This document outlines an approach for evaluating the required intervention timing before an
asset’s condition reaches a point where legislative and regulatory requirements are breached.

The methodology provides a link between customers and stakeholders, mandatory legislative
and regulatory requirements and the timing to initiate an asset intervention.

Powerlink is committed to good asset management practice and timely asset reinvestment
decisions that meet the needs of our customers and stakeholders, as well as relevant
legislative and regulatory requirements.
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6. Questionsfor discussion

a. lIs there anything else we need to consider as part of the asset intervention framework
to help deliver better outcomes for customers?

b. How can we communicate this framework to customers and stakeholders in a simple

way?




Asset Regulation
Intervention

Category
Electricity Act

{Queensland) 1994

Electrical Safety Act
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Elechicity Safety
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Safety Compliance Regulations 2013
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Work Health and Safety
Regulation 2011

Elechricity Act
{Queensland) 1994
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Compliance

Rules Version 119, 2019

Environmental
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Environmental
Compliance
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Rules Versicn 119, 2019

AEMO - Power System
/” Security Guidelines

Supportability [P

Compliance
AEMO - Power System

Data Communication
Standard
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Appendix 1 - Mapping of asset intervention categories to regulations

Context

Powerlink must operate, maintain (includingrepair and
replace if necessary) and protect its fransmission grid to
ensure the adequate, economic, reliable and safe
transmission of electricity.

Powerlink has a duty of care to ensure that its assets and
operations are safe for workers, consumers and the
general public.

Powerlink must ensure the elechrical safety of licensed
electrical workers, other workers, licensed electrical
contractors, consumers and the general public.

Powerlink must ensure its works must be able to perform
under the service conditions and the physical environment
in which the works operate.

Powerlink has a duty to identify hazards, manage risks
and implement the hierarchy of control measures to
ensure asafe work place.

Fowerlink must comply with technical conditions of
operating the fransmission grid stated in the authority or
presaibed under the regulations
and the Mational Eledricity (Queensland) Law, the
Mational Elechricity Rules and directions given to it under
this Act, the National Electricity (Queensland) Law or the
Mational Electricity Rules.

Powerlink must maintain and cperate all equipment in
accordance with relevant law, the Rules, good elechicity
industry practice, relevant Australian Standards and
comply with their performance standards with a view to
maintain system security.

Powerlink has a duty to not camy out any activity that
causes or is likely to cause environmental harm.

Powerlink must ensure that all protection systems are well

maintained so as to be avsilable at all times other than for
short pericds (not greater than mght hours) while the
maintenance of a protection system is being camied out.

Powerlink must comply with the outage timing
requirements set ocut in AEMO's Power System Security
Guidelines.

Powerlink must comply with the reliability requirements set
out in AEMO's Power Systemn Data Communication
Standard.
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