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1. Purpose 

To present project recommendations and expenditure forecast for inclusion in the Directlink 

Regulatory Proposal for the FY26 to FY30. 

This business case supports forecast capital expenditure of $1.28million on a portfolio of projects 

within the Asset Monitoring program of Directlink. 

Cost estimates are provided in FY25 dollars unless stated otherwise. 

2. Scope of the Business Case 

The program of Asset Monitoring for Directlink is focussed on ensuring reliability of asset 

performance, safety and maintenance through improved monitoring of the asset’s condition, given 

the criticality of accurate and timely asset information used to respond to and improve situational 

awareness. 

This Business Case seeks to identify and evaluate a range of fit-for-purpose asset monitoring 

measures over the 2026-30 regulatory control period, with the view to uplift the current capabilities to 

monitor and manage asset integrity, reliability and the overall safe and effective operation of assets 

with the need to protect electricity consumers from inefficient investments. 

All cost estimates project expenditure in the 2025-30 regulatory control period are provided in FY25 

dollars unless stated otherwise. 

3. Efficient Execution of Projects 

When undertaking all projects in this business case APA will comply with the APA Group 

Procurement Standard. The APA procurement standard outlines the process by which all 

procurement of APA projects occurs. It defines the competitive procurement processes and provides 

efficient outcomes for the business. The capital expenditure is managed by the AMP, with its 

reference to Section 2.4 of the Asset Lifecycle and Performance Plan to support efficient execution of 

project. 

4. Background and Context 

4.1. Identification of Need 

APA continues to make investments in its core systems and processes that support its array of gas 

and electricity assets across the country. There has been an increased focus in operational 

excellence activities and how assets are consistently integrated leading to improved results in 

performance, reliability and overall asset information management. 

Directlink is positioned to take advantage of these programs, although has not yet funded the 

program of works required to leverage standardised ‘ways of working’. APA owns 3 HVDC 

interconnectors across Australia and effectively maintained platforms across the asset base will help 

reduce operational risks associated with bespoke platforms for each site. 

Secure, structured, accurate and reliable asset information is essential for enhanced asset 

monitoring with engineering teams empowered to make data-driven decision from remote locations 

with robust system controls and protection in place. These uplifts span Maintenance Management 
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Issue 

Directlink’s asset drawings and documentation are stored and managed through various platforms, 

with knowledge of information sources retained by key site support personnel.  

Lack of access to verified and validated asset information impacts the ability to troubleshoot issues or 

deliver maintenance. This can also result in inefficient use of projects resourcing, revalidating 

technical data to proceed with technical assurance and project delivery. 

Risk Assessment 

The most credible consequence is delayed return to service due to ineffective troubleshooting. This 

has occurred in the past and is expected to continue in the next revenue period as engineering 

authorities needing to attend site to obtain the correct data.  

There are additional risks such as inefficient work practises in assuring accurate data for 

maintenance and projects and poor change impact assessment resulting in faults and reliability 

issues. 

The Risk Score associated with the current state is a consequence of 2 and a likelihood of 5. 

Untreated Asset Risk Score: 2(Minor) x 5 (Frequent) = Moderate 

 

Preferred Option 

The recommendation is to use APA-wide systems for managing critical asset information. The 

objective is to migrate asset drawings and documentation across multiple sources into ECM, whilst 

ensuring the latest revision of drawings and documentation are available for use. The process 

includes validating accuracy of key documents / drawings being migrated as a single source of truth. 

5.2. Asset Maintenance Management Uplift and Maintenance Strategy 

Background 

Maximo is APA’s Computerised Maintenance Management System (CMMS) and is used to maintain 

a comprehensive record of the asset, equipment and facilities including details such as location, 

specifications, maintenance history and other key asset information. Maximo is the key tool used to 

plan, schedule and execute efficient maintenance across APA’s assets.  

Issue 

The current configuration of the asset hierarchy and associated maintenance processes at Directlink 

is sub-optimal. As a result, the reactive and preventative maintenance activities require significant 

manual intervention, risking quality and consistency. This also risks incorrect or adequate data 

collection relating to the results of proactive testing, use of spare parts etc. 

With the current gaps in the maintenance system; there are a number of possible consequences: 

 Reliability review of failure data is manual and changes in performance, failure rates may not 

be appropriately recognised. If leading indicators of hardware issues are not identified, 

continual performance deterioration will occur unchecked; ultimately resulting in declining 

reliability and increasing reactive maintenance costs. As this technology that was relatively 

new at the time of commissioning and is now reaching mid-life, further reliability issues not 
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yet known by industry experts may arrive. As such, monitoring for leading indication of 

hardware issues is increasingly critical to ongoing reliable operation.  

 If maintenance work is not sufficient detailed in the CMMS system, it is dependent on 

individuals conducting works to a consistent quality and to track the planned and actual 

spare parts required to perform tasks. This may result on maintenance performed in a way 

that is not compliant or of a poor quality resulting in premature hardware failure and 

premature stock out of spare parts. 

 

Risk Assessment 

If maintenance planning and execution gaps remain, it is likely that reliability issues are not 

addressed proactively; resulting in more frequent, longer duration outages for the remainder of 

Directlink’s life. 

The Risk Score associated with the current state is a consequence of 3 and a likelihood of 3. 

Untreated Asset Risk Score: 3 (significant) x 3 (unlikely) = Moderate 

Preferred Option 

This proposal targets uplifting the CMMS to address integrity and safety risks through the 

implementation of a robust maintenance strategy and works management process aligned with 

CMMS capability uplift programs in place at APA. 

5.3. Master Controller Front-End Engineering and Design (FEED) Study 

Background 

To meet AEMO dispatch targets, all 3 x 60MW stations are usually dispatched concurrently to meet 

the required target, for example if a total of 90MW is required, each system transfers 30MW each.  

Issue 

When all three parallel systems operate under low load conditions, this requires parallel running of 

cooling systems and other plant such as phase reactor fans, incurring unnecessary load, 

maintenance and emissions. 

The Original Equipment Manufacturer (OEM) has recommended to operate with less systems online 

at any given time to deliver the required power. The OEM has indicated this may deliver improved 

reliability of critical components as they are not operating 24/7. 

APA wish to understand the optimal dispatch for running three systems and the impact of switching 

on components, energy savings and more broadly assess any market benefits offered through 

secondary capabilities such as voltage support or primary frequency response services. 

Risk Assessment 

The opportunity is to optimise the running of the converter stations when the load requirements are 

low, therefore preserving asset life and maximising energy efficiency in delivery of expected demand 

and grid solutions for prescribed transmission services into the future. 

If this assessment is not conducted; it will to be possible to determine the viability of this project, 

resulting in ongoing sub-optimal reliability.  
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The Risk Score associated with not undertaking this assessment is a consequence of 3 and 

likelihood of 4.  

Untreated Asset Risk Score: 3 (Significant) x 4 (Occasional) = High 

 

Preferred Option 

The recommendation is to undertake a feasibility study to refine the design scoping of a master 

controller system to assess whether it delivers net benefits to customers through the management of 

optimal dispatch. 

5.4. Operations Asset Integration 

Background 

Directlink is remotely monitored by APA’s Integrated Operational Control (IOC) team and has on-

going OT related requirements to manage servers, software and asset insight solutions. 

Currently, Directlink is remotely monitored by APA’s Integrated Operational Control (IOC) team with 

ongoing OT related requirements to manage servers, software and asset insight solutions. Although 

general alarms are able to be monitored 24/7 from the IOC, it is not possible to identify specific faults 

without site access. In addition, some of the connection functions with the distributors are not able to 

be remotely monitored, resulting in incomplete fault data. These is also no redundancy in the current 

OT monitoring systems. 

Issue 

The asset has not been fully integrated into APA’s operating systems, resulting in potential 

cybersecurity, operability, and reliability monitoring risks. As well, alarm and security (both physical 

and cyber) response are not as timely as possible. 

Without improved integration, there is a risk of a security or reliability incident being inadequately 

addressed. 

Risk Assessment 

A delayed response may result in asset damage. For example, failure to respond to an alarm in a 

timely manner may result in electrical component destructive failure; impacting associated equipment 

and resulting in an extended outage (over one month) while a repair is executed. 

The Risk Score associated with not undertaking this assessment is a consequence of 4 and 

likelihood of 2.  

Untreated Asset Risk Score: 4 (Major) x 2 (Remote) = Moderate 

 

Preferred Option 

The recommendation is to fully integrate Directlink into APA’s IT/OT operational protocols which 

addresses OT risks and enables increased site operability and remote operational efficiency. 

Initiatives to improve high-resolution data management, cyber security, IT/OT connectivity enhances 

future asset monitoring requirements by APA’s IOC and engineering teams. 
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7. Recommendation 

The recommended approach is to undertake adequate and fit-for-purpose Asset Monitoring activities 

through investing in the identified project options listed in Table 5.1. 

The cost to complete the Asset Monitoring measures is $1.28 over the FY26 – 30 period. 
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1. Purpose 

To present the business case for Directlink's Safety and Protection program that is comprise of 10 

projects. 

This business case supports forecast capital expenditure of $5.03 million1 on Safety and Protection 

projects over the regulatory period 2025 to 2030. 

Cost estimates are provided in FY25 dollars unless stated otherwise. 

2.  Scope of the Business Case 

The program of Safety and Protection seeks to maintain Directlink’s reliability by maintaining the 

integrity of the asset, including the site facilities, equipment storage and protection systems. These 

activities take into consideration the criticality of the asset, employee and contractor health and 

safety, as well as protecting the public from risks associated with High Voltage Direct Current 

(HVDC) plant and ensuring ongoing operational reliability. 

This Business Case seeks to identify and evaluate a range of fit-for-purpose safety and protection 

measures over the 2025-30 regulatory control period, with the view to balance critical safety 

imperatives with the need to protect electricity consumers from inefficient investments. 

3.  Efficient execution of projects 

When undertaking all projects in this business case APA will comply with the APA Group 

Procurement Standard. The APA procurement standard outlines the process by which all 

procurement of APA projects occurs. It defines the competitive procurement processes and provides 

efficient outcomes for the business. The capital expenditure is managed by the AMP, with its 

reference to Section 2.4 of the Asset Lifecycle and Performance Plan to support efficient execution of 

project. 

4.  Background and Context 

4.1. Identified Need 

The safety, health and well-being of all stakeholders who operate Directlink’s HV infrastructure is 

paramount to APA as Operator and Maintainer of the asset. All APA employees and contractors 

require assurance safeguards and identified improvements are implemented. 

The protection component of this justifications extends to public safety, where further initiatives 

intend to protect the public from inadvertent consequences. 

4.2. Risk assessment framework for Safety and Protection Program 

Major maintenance is required for Directlink to minimise the risk of outages and faults given the age 

of the asset. Major maintenance carried out in the regulatory period 2025-2030 will also ensure 

ongoing maintenance costs are optimised and efficient up to the end of its economic life in 2042.  

Section 2.4 of the Asset Performance and Lifecycle Plan outlines the governance and high-level risk 

framework in which these projects are assessed. This process includes assessment of the likelihood 

and consequence consistent with APA’s Risk Matrix. 
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5.2. Bungalora Storage Facilities 

Background 

The storage facilities for spares consists of a single shed at the site entrance, with other essential 

equipment stored in an off-site storage facility in the Brisbane outer suburbs. 

Issue 

Storage facilities off-site make inventory management difficult and quick access to spare parts is not 

possible. An increase in on-site storage capacity is required to manage spares for accessing at short 

notice.  

Continued storage of spare part at an off-site facility may result in damage to critical spare parts and 

this damage may not be immediately realised. This could be caused by poor temperature control, 

poor handling practises or theft. The consequence is that a critical spare part assumed to be 

available may not be in working order and Directlink is not able to operate until the spare is sourced. 

Risk Assessment 

Lead times for many critical spares already procured vary from six months to many years, so the 

consequence could be multiple years of no operation.  

The Risk Score associated with the current state is a consequence of 5 and likelihood of 2. 

Untreated Asset Risk Score: 5 (Catastrophic) x 2 (Remote) = High 

Preferred Option 

This proposal seeks a dedicated storage shed on-site to manage spares and meet the expected 

demand for transmission services when unforeseen equipment failure occurs. 

5.3. Environmental Damage from Landslips 

Background 

APA has identified six (6) significant areas within the easement corridor that have become prone to 

erosion during inclement weather events. The three highest risk sites are being rectified in the 

current revenue determination as emergency works with the remaining comparatively lower risk sites 

proposed to be prioritised and addressed in FY26 – 30. 

Issue 

The 2022 flood event in the Northern NSW region has eroded alluvial watercourse banks and caused 

landslips along the cable run. 

The remaining three sites are outlined in Table 5.2 
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5.5. Reposition Nitrogen Tanks 

Background 

Nitrogen is stored at both Directlink sites in pressurised cylinders which are located inside of the 

enclosed rooms. Nitrogen is used as buffer gas and is preferable to air as it will prevent corrosion 

within the cooling system.  

This is part of the original design from the Original Equipment Manufacturer (OEM), however the 

safety risk associated with this system was not previously recognised. 

Issue 

The enclosed space and the current position of the storage cylinders creates an asphyxiation risk 

within the room. The process of replenishing the cylinders is challenging due to the position and 

physical space constraints. This operational risk was previously unrecognised by the site operations 

and maintenance team; however internal technical APA resources have identified this unacceptable 

risk during a site visit.  

Risk Assessment 

In the event of a large or continuous release of nitrogen into the enclosed space, the nitrogen gas 

levels will be sufficient to asphyxiate an individual. There is no motive force to circulate the air and 

one or more people may enter the space and immediately be overcome, resulting in a fatality. 

Dangerous good guidelines provided by NSW and Queensland safety regulators suggest nitrogen 

cylinders are stored outdoors in well-ventilated locations. 

Leaks in such a system have occurred in the past, however not at a rate to pose an asphyxiate risk. 

Interim measures to improve air quality monitoring have been employed to mitigate this risk.  

The Risk Score associated with the current state is a consequence of 5 and likelihood of 2. 

Untreated Asset Risk Score: 5(Catastrophic) x 2 (Remote) = High 

Preferred Option 

The recommendation is to reposition the nitrogen cylinders to a position outside of the valve room to 

mitigate the asphyxiation residual risk and comply with Safe Work guidelines. An added benefit is 

improved access for maintenance and replenishment of the cylinders. 

 

5.6. Sound Wall Earthing 

Background 

The earthing connections around the sound walls and existing fencing in the transformer yard need 

to be effectively bonded to earth in accordance with the required standards. Protective earthing is 

required to mitigate the risk of electrocution should someone contact the unearthed electrical current. 

Issue 

Earthing connections with the minimum requirement established are required between the panels in 

the sound walls to prevent possible equipment damage and mitigate the risk of a fatality. A recent 

earth grid audit identified inadequate earthing testing facilities with regulatory obligations requiring a 

testable earth link on these structures. 
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Issue 

To undertake unplanned inspections and investigations, the operations team needs to de-energise 

the barn prior to visually inspecting the equipment condition for damage. 

Risk Assessment 

The converter barns currently have no online monitoring of converter system operation. These barns 

contain critical filtering and conversion electrical systems that are prone to failure. The consequence 

of the current arrangement is unrevealed failures arise and are not detected until the failure escalates 

to an unplanned outage of approximately one week. This has occurred with overheating of a 

termination in recent years that may have been identified prior to failure with thermal monitoring of 

the barn. 

There is an additional safety risk associated with minimising manual function checks. These checks 

require access to the high voltage area. Although there are controls in place to de-energise and 

isolate sources, there is still greater inherent safety risk associated with accessing this area. 

The Risk Score associated with the current state is a consequence of 3 and a likelihood of 4. 

Untreated Asset Risk Score: 3 (Significant) x 4(Occasional) = High  

Preferred Option 

It is proposed to install a camera system to all the converter stations to allow detailed inspection of 

equipment whilst the converter building remains energised. This will expedite internal inspection of 

the buildings in response to faults, without requiring an outage and reduce the frequency and 

duration of outages. Further, this reduces the frequency the personnel are required to enter a 

potentially hazardous area, given inspections can’t occur until inside the building. Two cameras per 

barn have been proposed to ensure the adequate field of view coverage is obtained. 

 

5.9. DC Disconnectors 

Background 

Disconnectors are designed for making and breaking unloaded circuits. They are used to physically 

disconnect equipment or sections of a circuit for maintenance purposes when the circuit is not 

carrying current. 

DC disconnectors inside the barns are used to isolate the DC cables. The disconnectors use a centre 

break style. The disconnectors are usually taken out of service by using a redundant disconnector 

with the old one refurbished for later use when next needed. 

Issue 

The spares for the DC disconnectors are depleted and the Original Equipment Manufacturer (OEM) 

no longer provides support; that is, it is not possible to purchase like for like spares. Although like for 

like spares cannot be sourced, modern equivalent disconnectors are available from the OEM and 

other suppliers to perform the required function. It is not anticipated that these modern equivalents 

will become unsupported in the near term. 

The lack of spares means should another DC disconnectors fail, the section of the plant would suffer 

an extended outage until alternative solution is identified and implemented.  
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Risk Assessment 

If the disconnectors fail, this will result in a Directlink outage until the disconnector is replaced. It is 

expected that this outage more than one month. Given the rate of failure; it is expected that the like 

for like disconnector spares will be depleted in the upcoming revenue period. 

The Risk Score associated with the current state is a consequence of 4 and a likelihood of 3. 

Untreated Asset Risk Score: 4 (Major) x 3 (unlikely) = High 

Preferred Option 

The recommendation is to replace six of the DC disconnectors (and procure one additional for 

redundancy) of the double break style disconnectors of similar rating to maintain availability in case 

of failure as the spares are depleted.  

 

5.10. Remote Easement Access 

Background 

Specific sections on the cable route are not accessible by standard road vehicles and many sections 

are not connected by established roads. 

Issue 

The cable route runs for 59km with APA employees currently having to cover large distances on foot, 

often carrying bulky equipment in slippery conditions.  

Risk Assessment 

Without access to a UTV, it is challenging to efficiently and effectively monitor the full 59km of the 

cable route as frequently as possible. This results in increased labour costs to continue to conduct 

inspections. As well, the consequence is defects may not be identified prior to escalation result in 

cable damage and system outages.  

The Risk Score associated with the current state is a consequence of 3 and a likelihood of 3. 

Untreated Asset Risk Score: 3 (significant) x 3 (unlikely) = Moderate 

Preferred Option 

The recommendation is to procure a UTV and trailer. This provides more effective cable route access 

for undertaking cable inspections and repairs. It also improves the frequency and coverage of land 

erosion / landslip inspections with employees better equipped to deploy essential equipment to hard 

to access remote locations more easily.6. 
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1. Purpose 

To present project recommendations and expenditure forecast for inclusion in the Directlink 

Regulatory Proposal for FY26 to FY30. 

This business case includes an estimate for forecast capital expenditure of $12.5 million on a 

portfolio of projects within the Strategic Spares Management program for Directlink. 

2. Scope of the Business Case 

The Strategic Spares Management project will: 

 Identify all assets critical to the ongoing safe and reliable operation of the Directlink 

Interconnector (Asset criticality assessment) 

 Analyse the nature of any spares that could be held for those assets (Spares Assessment) 

 Assess what is the optimal spares strategy for each of those assets that minimises the cost to 

customers for operating Directlink in the longer term (Economic assessment) 

 Procure the efficient level of spares (Procurement) 

The spare parts inventory covers all Directlink sub-systems.  

  

This Business Case includes a high-level estimate of the cost of acquiring all the spares.  All cost 

estimates of project expenditure in the 2025-30 regulatory control period are provided in FY25 dollars 

unless stated otherwise. 

Note the strategic spares management does not include the acquisition of generation one IGBTs as 

they are no longer available to Directlink in the forthcoming regulatory period.  

2.1. Regulatory context 

The Spares Management program for Directlink is designed to meet the following capital expenditure 

objectives set out in clause 6A.6.7(a) of the National Electricity Rules: 

 maintain the quality, reliability and security of supply of prescribed transmission services; and 

 maintain the reliability, safety and security of the transmission system through the supply of 

prescribed transmission services. 

The Spares Management Program will maintain the reliability of Directlink over the life of the asset. It 

will utilise an assessment system to ensure the expenditure incurred would reflect a prudent service 

provider acting efficiently and represent a realistic expectation of the costs to achieve the 

requirement.  

The delivery of this project will be consistent with APA’s project management policies and 

procurement standard (see Attachments 04b and 04c). 
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3. Strategic Spares Management Program 

Spares management is a critical component of Directlink’s operational resilience and efficiency. 

Spares management is essential for minimising downtime, optimising costs, and ensuring the 

continuity of operations. 

The objective of the strategic spares management project is to design a spares management 

program that ensures the ongoing reliable operation of Directlink at the lowest long-term cost to 

customers. 

The spares management strategy involves the systematic identification, procurement, storage, and 

utilisation of spare parts to support equipment maintenance and address unforeseen breakdowns.  

As the key functions of the converter system are manufactured by Hitachi, it is not possible to source 

many spares from an alternative supplier. Due to factors beyond Hitachi’s control, such as global 

supply chain constraints; there have been occasions where notification of the withdrawal of support 

has been issued with very limited notice. 

These challenges have resulted in Directlink reconsidering the most prudent and efficient strategy for 

spares management over the long term to the expected end of economic life, to ensure that the 

Directlink interconnector will achieve its life expectancy at the lowest cost.  

3.1. Framework and Methodology for Spares Management 

As noted above the framework for developing the spares management strategy is structured around 

three components: 

 Identify all assets critical to the ongoing safe and reliable operation of the Directlink 

Interconnector (Asset criticality assessment) 

 Analyse the nature of any spares that could be held for those assets (Spares Assessment) 

 Assess what is the optimal spares strategy for each of those assets that minimises the cost to 

customers for operating Directlink in the longer term (Economic assessment) 

3.2. Asset criticality assessment 

Refreshing the critical assets assessment is a critical step in developing the spares management 

strategy for Directlink. This requires refreshing due to the age of Directlink and the transfer of asset 

OEM from ABB to Hitachi resulting in changing OEM support. Critical assets are defined as those 

that have a significant impact on operations and performance.  

Directlink has commenced a criticality assessment.  This will involve an assessment of each sub 

system and each asset within the subsystem to determine its criticality to the operational capability of 

Directlink. The criteria for determining the criticality of sub-assets / components are as follows: 

 failure of the sub-asset / component would result in an outage of the Directlink Interconnector 

or a Directlink Interconnector System (Directlink is made up of 3 x 60MW systems)  

 failure of the sub-asset / component poses a high risk of an outage of the Directlink 

Interconnector or a Directlink Interconnector System due to limited redundancy. That is, assets 

with limited redundancy for continued operation; such as IGBTs. 
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exhausted. Given the long lead times, even when higher failure rates are identified, it could take over 

5 years to increase sparing, resulting in exhaustion of the available spares before more can be 

sourced.  

 

However, in the first procurement an additional number of spares would be acquired to act as an 

insurance against the possibility that failure rates could rise before the procurement approach could 

be adjusted.   

 

In some circumstances a probability could be associated with the likelihood of an increase in failure 

rates based on the age profile of the asset and historic experience with the asset in other networks.  

However, where the asset is unique to Directlink, proxies for the likelihood of asset failure will have to 

be derived. 

Obsolescence Risk 

Where a sub-system contains assets that are provided by a sole source supplier then there is a risk 

of obsolescence of the sub-system created by having one of those assets fail and having no 

replacement. 

 

The analysis determining the scope and scale of spares acquisitions should reflect the following: 

 

 Obsolescence can happen at short notice; 

 The present value of the cost of spares vs the present value cost of sub-system replacement; 

 The forecast of failure rate for the assets. 

 

Customers are better off acquiring the relevant number of spares where the present value of the cost 

of spares to ensure that there are sufficient spares available to enable the sub system to reach the 

end of Directlink’s economic life is less than the present value of the replacement cost of the sub-

system.   

 

3.5. Overall Risk 

If the above issues are not addressed there are two key impacts on the future operability of 

Directlink; 

a) If insufficient spares are procured and stored (due to long lead times, obsolescence or 

increase failure rates), extended outages to Directlink will occur whilst spares are sourced. 

This is likely to lead to outages of greater than 12 months and based on current sparing 

challenges. Outages of this duration will have a significant negative market impact and risk 

reliability of supply to customers. 

 

Consequence: 5, Likelihood 3. Untreated Risk: Extreme 

 

b) If insufficient spares are procured before parts become obsolete; major capital upgrades will 

be required to Directlink to facilitate continued operation. This will result in significant capital 

cost and extended (>1 month) outages to implement upgrades. These outages will have a 

negative impact on the market and risk reliability of supply to customers. As these have 

already been multiple cases of parts becoming obsolete, this is viewed as a likely outcome.  

 

Consequence: 4, Likelihood 4 Untreated Risk: Extreme.  
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1. Purpose 

To present the business case for Directlink's Major Maintenance program that is comprised of 10 

projects. 

This business case supports forecast capital expenditure of $8.6 million1 on Major Maintenance 

projects over the regulatory period 2025 to 2030. 

Cost estimates are provided in FY25 dollars unless stated otherwise. 

2. Scope of the Business Case 

The program of Major Maintenance for Directlink is focused on maintaining reliability and the 

economic life of the asset to 2042 through the refurbishment, replacement or management of major 

equipment, plant components and site up-keep.  

This Business Case seeks to identify and evaluate a range of fit-for-purpose major maintenance 

measures over the 2025-30 regulatory control period, with the view to balance critical safety 

imperatives with the need to protect electricity consumers from inefficient investments. 

3. Efficient execution of projects 

When undertaking all projects in this business case APA will comply with the APA Group 

Procurement Standard. The APA procurement standard outlines the process by which all 

procurement of APA projects occurs. It defines the competitive procurement processes and provides 

efficient outcomes for the business.  The capital expenditure is managed by the AMP, with its 

reference to Section 2.4 of the Asset Lifecycle and Performance Plan to support efficient execution of 

project. 

4. Background and Context 

4.1. Identified Need 

APA is required to maintain the reliability, efficiency, and safety of Directlink assets through to the 

end of their economic life. A key aspect of addressing these requirements involves periodically 

replacing or refurbishing critical major equipment and plant components based on their condition and 

likelihood of failure.  

Major maintenance is considered capital expenditure as it provides the economic benefit of extending 

the life of the asset to its full economic life.   

Major Maintenance relates to expenditure on the capital components of the asset to maintain 

reliability and continued operation to deliver the prescribed transmission service. It also maintains the 

operational value of Directlink as an asset until the end of its economic life in 2042. 

 

 

                                                      

1 All cost estimates are provided in FY25 dollars unless stated otherwise. 
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Major Maintenance has some fundamental points of differentiation with routine maintenance, in that 

it:  

 Primarily involves activities to replace or refurbish asset components. 

 Is based on proactive planning.  

 Involves specific and focused objectives designed around known issues. And 

 Focuses on discrete initiatives rather than recurrent activities.  

4.2. Risk assessment framework for Major Maintenance 

Major maintenance is required for Directlink to minimise the risk of outages and faults given the age 

of the asset. Major maintenance carried out in the regulatory period 2025-2030 will also ensure 

ongoing maintenance costs are optimised and efficient up to the end of its economic life in 2042.  

Section 2.4 of the Asset Performance and Lifecycle Plan outlines the governance and high-level risk 

framework in which these projects are assessed. This process includes assessment of the likelihood 

and consequence consistent with APA’s Risk Matrix. 

4.3. Regulatory context 

The Major Maintenance program for Directlink is designed to meet the following capital expenditure 

objectives set out in clause 6A.6.7(a) of the National Electricity Rules: 

 comply with all applicable regulatory obligations or requirements associated with the 

provision of prescribed transmission services (6A.6.7(a)(2)). 

 maintain the quality, reliability, and security of supply of prescribed transmission services 

(6A.6.7(a)(3)(iii)); and 

 maintain the reliability, safety, and security of the transmission system through the 

supply of prescribed transmission services (6A.6.7(a)(3)(iv)). 

By avoiding outages associated with equipment failure the expenditure is consistent with the 

requirements of (6A.6.7(a)(3)(iii)) and to the extent that Directlink is associated with providing 

services to the transmission system (6A.6.7(a)(3)(iv)). 
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Preferred option 

The recommendation is to replace the wiring with armoured wiring to provide additional mechanical 

protection, install new ducts at a higher level (at or above ground level). Relocation and provision of 

additional protection for wiring can be achieved via a combination of solutions for the cables and 

ducts. These solutions include, removing the existing cables and replacing with armoured wiring to 

provide additional mechanical protection. Installing new ducts at a higher level (at or above ground 

level) which would assist with water ingress residual risk.  

5.3. Circulating Cooling Water (CCW) System Preventative Maintenance   

Background  

The cooling system provides cooling to the critical electrical components in the valve rooms and 

adjacent facilities. These electrical components generate heat proportional to the power capacity 

being transferred and this heat needs to be dispersed to ensure these critical components operate 

within their design parameters for temperature. The circulating water system is used to remove heat 

from the valve room. The water is then cooled at cooling towers using air driven by cooling fans.   

 Issue   

 There are three key issues that may arise from a poorly maintained circulating water system: 

a) Cooling Tower Fans and motors: 

The cooling tower fans and motors are recommended for overhaul on a regular basis and are 

due in the next regulatory period according to the Original Equipment Manufacturer (OEM) 

recommendations. If these overhauls are not completed, unpredictable and catastrophic 

failures are anticipated, impacting overall reliability and cooling system performance.  

 

b) Water Leaks 

Water leaks resulting in secondary asset damage; resulting in unplanned Directlink outages 

to repair and increased maintenance/sparing costs due to asset damage. Isolation valves, 

sealing joints and bellows have been in service for 25 years. There are visual indications of 

minor weeps that need to be addressed before catastrophic failure occurs. 

 

c) Structural Degradation: 

Structural components in this system such as the cooling towers and the cooling tower sound 

enclosures are prone to corrosion due to the high rainfall, humid environment. Failure to 

address isolated corrosion will result in more extensive damage and significant structural 

rework being required prior to the end of Directlink’s operating life. 

Risk Assessment 

Three separate risk assessments have been conducted, each relating to one of the 3 issues 

identified: 

a) Cooling Tower Fans and Motors:  

If cooling tower fans are not proactively maintained, unplanned failures will occur. Proactive 

overhaul of the fans and motors will ensure any bearing defects, impellor alignment issues or 

motor winding issues will be identified prior to catastrophic failure. If unaddressed, these 

failures escalate. For example, fan alignment issues and excessive vibration will damage 

bearings, damage the fan blades and shaft. This will result in costly unplanned reactive 

maintenance. These failures will be unrevealed until the fan is required for operation. As 
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such, these failures will result in unplanned outages to repair failed fans. Proactive overhaul 

of the fans and motors on a regular basis is common industry practise and it is expected that 

failures will occur in the next regulatory period if no proactive maintenance is undertaken. 

The Risk Score associated with the current state of the fans is a consequence of 3 and a 

likelihood of 4.  

Untreated Asset Risk Score (Cooling Tower Fans and Motors): 3 (significant) x 4 (occasional)   

= Moderate 

 

b) Water Leaks 

If the current water leaks and associated high risk leak locations are not addressed, water 

leaks will escalate. These water leaks will impact the electrical components in the vicinity; 

causing significant asset damage, maintenance cost and unplanned outages.  

The Risk Score associated with the current state of the water system is a consequence of 4 

and a likelihood of 4. 

Untreated Asset Risk Score (Water Leaks): 4 (Major) x 4 (Occasional) = High 

 

c) Structural Degradation: 

If the current corrosion observed on the structure is not addressed and further proactive 

activities undertaken to manage corrosion, structural damage will escalate. This structural 

damage will eventually lead to a significant collapse. This may result in injury or fatality if 

personnel are in the vicinity of a collapse. This will also result in an extended (1 to 2 month) 

duration Directlink outage to affect a repair. Due to the corrosive nature of the Directlink 

environment, this is seen as a credible scenario in the remaining life of Directlink (to 2042) 

The Risk Score associated with the current state of the structural components of the cooling 

system is a consequence of 4 and a likelihood of 3. 

Untreated Asset Risk Score (Structural Degradation): 4 (Major) x 3 (Unlikely) = High 

 

 

Preferred Option 

It is recommended to undertake the most cost-efficient capital expenditure option in each case that 

will reduce the residual risk to an acceptable level. That is; 

a) For Fans and Motors, it is recommended to refurbish the existing motors to ensure ongoing 

reliable operation 

b) For Water Leaks, it is recommended to replace the leak prone component with like for like 

modern equivalent to prevent leaks for the remainder of the asset life 

c) For Structural Degradation: it is recommended to proactively repair observable corrosion and 

continue preventative corrosion spraying. 



 

Page 11/23 

Major Maintenance 
January 24, 2024 

 

5.4. Reactor Cooling Reliability Improvement 

Background 

The phase reactor provides a large reactance that allows the valves to control the active and reactive 

power flow with AC network. In operation, phase reactors heat up, and must be cooled. The current 

control for the reactor cooling fans has no duty cycle, no fire system cut off and the relay logic is 

complex and aging. The motors on the phase reactors currently run only in on/off mode. 

There are 18 reactors and procurement of each replacement is estimated at $3.5m (excluding 

installation costs). 

Issue 

When the temperature rises above the recommended operating temperatures the phase reactor 

cooling switches on at maximum capacity. This temperature cycling creates additional stress on the 

phase reactors shortening their operating life.  This temperature cycling creates additional wear and 

tear on the phase reactors shortening their operation life. A phase reactor can cost $3.5m to replace. 

A recent function test of a phase reactor has indicated performance degradation. 

Risk Assessment  

If the current degradation is not addressed; it is expected that the phase reactors will fail 

performance tests prior to the end of life of Directlink. This will require the phase reactors to be 

replaced at significant expense. The replacement activity will also require a dedicated outage to 

execute.  

The Risk Score associated with the current state is a consequence of 3 and likelihood of 4. 

Untreated Asset Risk Score: 3 (Significant) x 4 (Occasional) = High 

Preferred option  

This scope of works has been previously proposed by APA. At the time of the previous submission, 

the decline in reactor performance was not yet observed, but had been predicted. In 2023, a 

separate reactor was removed for recoating and testing. The test results indicated a performance 

decline. A cause of reactor performance deterioration is the thermal cycling associated with this 

cooling control system. APA is again proposing this improvement to arrest this degradation and 

extend the life of the reactors.  

A variable speed drive provides greater flexibility to the temperature control function, increasing and 

decreasing cooling air flow to manage phase reactor temperatures.  This has the impact of reducing 

temperature cycling on the phase reactor.  

 

5.5. Circuit Breakers 

Background  

The circuit breakers allow for the High Voltage AC connection between Directlink and the supply 

authorities. If the circuit breakers fail to operate (i.e. don’t break the circuit) it creates operational risk 

and/or potential for more frequent or longer duration unplanned outages.   
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There are currently only 3 spare units between the 2 breaker types. An acceleration in failure could 

result in a spare not being available to return a system back to service. The circuit breakers allow for 

the High Voltage AC connection between Directlink and the supply authorities. There are currently 13 

circuit breaker sets (39 individual breaker poles) installed at Directlink, 6 sets have the single pole 

type BLK222 mechanism (18 units in total) and 7 have the 3-pole mechanism of type BLK82 (21 

units in total).  

Issue  

Since 2018, 7 circuit breakers pole have been replaced due to SF6 leaks and it is inevitable that the 

remaining circuit breakers will fail in the same manner. Each failure will take a system offline for a 

minimum of one week while the circuit breaker is replaced. A 3-system outage is also required to lift 

the circuit breaker into place. Failure to operate the circuit breakers creates operational risk and/or 

potential for more frequent or longer duration unplanned outages.  

All of these have been manufactured by Hitachi. These specific circuit breakers are no longer 

manufactured, with Hitachi advising APA that they are no longer supporting the servicing and repair 

of the crank housing driving the circuit breaker mechanisms. 

There is no safety risk associated with this as the arrangement is fail safe. 

Risk assessment 

The consequence of a circuit breaker failure is that a system is required to be taken offline while the 

circuit breaker is replaced. However, it is anticipated there will be no like for like replacements 

available in the next revenue determination, as such any failure is like to result in an extended (3 to 4 

month) unplanned outage while a project to upgrade the failed circuit breaker is implemented. 

The Risk Score associated with the current state is a consequence of 4 and likelihood of 4. 

Untreated Asset Risk Score: 4 (Major) x 4 (Occasional) = High 

Preferred option 

The proposed recommended approach requires replacing 2 sets of each type of breaker between the 

two sites (12 poles). This can be done by replacing four circuit breakers sets at one site or two circuit 

breakers sets at each site. The replacement would ensure the new breakers are supported by the 

original equipment manufacturer. Additionally, the breakers that are removed can be refurbished and 

serve as additional spares for the older circuit breakers (9 sets or 27 CB poles remaining) that are 

still in service. This will reduce the residual risk to an acceptable level. 

 

5.6. Fire System Updates 

Background  

Adequate fire system protections are a regulatory requirement, critical for early detection and 

suppression of fires, as well as necessary for asset insurance coverage. The NSW technical 

regulator requires adherence to AS1851. It is also critical for ensuring the validity of business 

insurance. As such, as fire system equipment reaches its end of life, timely replacement of with 

modern equivalent equipment is required. 
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Issue  

All Honeywell UDC 2800 model fire panels at Bungalora and Mullumbimby are reaching their end of 

life. The CPU and main termination boards are no longer available. The Honeywell UDC 3030 model 

is available and can be used as a direct replacement. Other components of the fire system are 

obsolete such as the fire-eater bottles together with the Novec fire suppression systems which are 

also due for replacement.    

 

Risk Assessment  

If no action was taken in the next regulator period to conduct capital maintenance of the fire system, 

DirectLink would become non-compliant with fire regulatory standards. The consequence of non-

compliance is that operation of Directlink would need to cease until this non-compliance is 

remediated; this would take approximately one month. This is a likely outcome as this is a current 

regulatory requirement.  

The Risk Score associated with the current state is a consequence of 3 and likelihood of 5. 

Untreated Asset Risk Score: 3 (Significant) x 5 (Frequent) = High 

 

Preferred option 

The recommendation is to proactively replace fire system components approaching their end of life to 

manage the residual risk of non-compliance. 

 

5.7. Land Grading 

Background  

Improper stormwater drainage could have both long and short-term consequences e.g. foundation 

damage from pooling water. At Bungalora it has been noted that there is stormwater wash up against 

and through the soundwalls and into the cable trays. 
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5.8. Major capital maintenance 

Background  

This project comprises a targeted program of major maintenance activities to ensure reliable and 

safe operation. This includes a number of like for like replacements and major inspections overhauls. 

These activities have limited project management requirements when compared to the technical 

management of the upgrades listed in the programs above.  

Issue  

Due to the age of Directlink, a number of major overhauls are required to ensure ongoing 

performance of auxiliary mechanical systems and facilities that ensure the electrical conversion 

components operate reliably.  

This program of works involves overhauling, refurbishing and replacing components of the systems 

required to operate Directlink: 

 Fire water pump and generator major overhauls in-line with manufacturer 

recommendations (this is treated separately to refurbishment of the fire pump system as 

it requires limited engineering and project management expertise) 

 General facility major maintenance (gutter replacements, roof sections etc.) maintenance 

 Pressure vessel inspections and repairs in-line with Australian Standard requirements. 

 Dehumidifier major overhaul; in-line with manufacturer recommendations 

 Major remediation of converter site vegetation management. 

 Vehicle capital repairs are also included in major capital maintenance given the location 

of Directlink and the requirement for physical inspections. 

Risk assessment  

If ongoing major capital maintenance is not completed, auxiliary systems are expected to fail and 

result in frequent, short unplanned shutdowns and significant reactive maintenance costs.  

The Risk Score associated with the current state is a consequence of 2 and likelihood of 5. 

The costs associated with the reactive maintenance required if systems are not proactively 

maintained as per manufacturer’s recommendations is expected to exceed the preventative 

maintenance costs.  

Untreated Asset Risk Score:  2 (minor) x 5 (Frequent) = Moderate 

Preferred option 

Complete Major Capital Maintenance to ensure ongoing reliability of critical auxiliary systems to 

reduce the residual risk to negligible and minimise operating cost escalations.
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7. Recommendation 

It is proposed to undertake the portfolio of 10 Major Maintenance projects consistent with the 

identification, evaluation and justification of project options presented in Table 5.1, at a total cost to 

complete of $8.60 million over the 2025-30 regulatory control period.  




