
 

Obsolete IGBTs January 2019 Page 1 of 4 

Business Case 
 

Service Provider: APA Group Date: January 2019 

Asset: Directlink 

Project: 
Obsolete IGBTs – IGBTs Staged Upgrade Engineering and 
Implementation + Ongoing IGBT Spares 

Project Type: Capex: Refurbishment/Replacement $17.3m 

Prepared: Allison N. Smith Electrical Engineer 

Endorsed:  Noel Powell Reliability Engineer 

Approved: Stuart Dodds 
Asset Manager Renewables and 
Transmission 

PURPOSE 

To present a project recommendation and expenditure forecast for inclusion in the 
Directlink Regulatory Proposal covering the years 2020 to 2025. 

BACKGROUND 

There are 5,328 insulated-gate bipolar transistors (IGBT) in service at Directlink. 
IGBTs have a failure rate above that of other electrical High Voltage equipment. 
There is an on-going need to maintain a level of spare IGBTs . 

One of the Converter stations, Mullumbimby System One (M1), has already been 
upgraded to Generation 3 Technology after the fire in 2012 caused irreparable 
damage and the converter station had to be re-built, works completed in 2015.  

The obsolescence of generation 1 IGBTs will be subject to a Regulatory Investment 
Test – Transmission where possible solutions will be identified then assessed.  This 
business case is for the purposes of considering solutions that Directlink has 
currently identified for the revenue proposal to address a problem that requires a 
solution for the ongoing operation of Directlink. 

 

IDENTIFICATION OF NEED 

APA have been advised by ABB that the Generation 1 technology, installed at five (5) 
of the six (6) convertor stations is now obsolete. APA have found it increasing difficult 
to order critical parts for the Generation 1 technology.  ABB have advised that there 
are only 91 Generation 1 IGBTs left in the world. This number represents around 2 
years of spares at Directlink at the current failure rate, which is not enough to even 
see through the current period from 2015-2019.  

ABB will not be manufacturing any more Generation 1 IGBTs and have withdrawn 
the original quote to supply all of the Generation 1 IGBT spares required for the 
period of 2020-2025 (refer to Reference Documents).  The expected failure rate for 
the 2020-2025 period is 45-50 per year for Generation 1. The expected failure rate 
for the 2020-2025 period is 6-9 per year for Generation 3.  If the upgrade works are 
not undertaken then one of the links (60MW) will be mothballed in 2022 if failure 
rates continue at the current rate. 
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The valve control unit is the smarts behind the coordinated control and protection of 
the insulated gate bi-polar transistors control and protection. The valve control unit 
communicates to each IGBT using two dedicated optic fibres for each insulated gate 
bi-polar transistors position.  The on /off signals are sent to the insulated gate bi-polar 
transistors from the valve control unit via a ‘red’ fibre optic cable. The information 
about the insulated gate bi-polar transistors performance and health is sent back to 
the valve control unit via the ‘blue’ fibre optic cable. The failure IGBTs within a valve, 
increases the voltage stress over the remaining IGBTs in the valve. To protect the 
IGBTs, the VCU monitors their operations will trip the converter when 5 or more 
IGBTs are detected within one valve. 
 
Valve control units must be compatible with the IGBTs used. For the sake of clarity in 
this document the Valve Control Unit will be referred to in terms of their IGBT 
compatibility.  Generation one valve control units are only compatible with generation 
one IGBTs.  Generation three valve control units are compatible with generation one, 
two and three IGBTs. 
 

EVALUATION OF ALTERNATIVES 

The IGBTs are specialised items developed by the original equipment manufacturer 
ABB.  Economic alternative suppliers are not a realistic proposition, as this would 
involve a complete redesign of the whole converter station. The alternatives explored 
are around how the upgrade works are undertaken: 

1. Long term Capex Replacement Contract (LTCRC) between ABB & APA to 
manage the ongoing operation of Generation 1 IGBTs and where no longer 
possible to upgrade to Generation 3 . $3.3m per year first 10 years then 
$1.65m for the remainder of the contract 

2. Replace one Valve room as a standalone project. $10m per valve room 

3. Replace one entire converter building as a standalone project. 

4. Replace all GEN1 IGBTs ancillary equipment with Gen3 as a single project  

5. Cannibalise two entire converter buildings as a standalone project (do not 
replace with Generation 3 IGBTs) 

Projects 2-4 are traditional capital expenditure projects where the existing asset is 
removed and the new asset is put in place. Project 5 the existing asset is removed 
and the IGBT are used as spares for the remainder of the systems, however this will 
take one of Directlink’s three systems offline permanently – reducing Directlink’s 
capacity by 60MW.  

Project 1 is a long term contract where responsibility for the technical risk of 
operating Gen1 IGBTs, VCUs and the Control and Protection system is assumed by 
ABB. This contract will also cover spares management, 24/7 support and cyber 
security updates for these assets. 

Priority in a staged upgrade would be given to one phase/valve room of the converter 
station Bungalora System One (B1). This would also allow the associated 
technology: fibre optic/lightguides, proms and VCUs to be upgraded during the same 
outages thus limiting the effect on the reliability and availability of Directlink to 
support its function in the NEM. 

While enough spares should be able to be scavenged to maintain the remaining 
Generation 1 converter stations: B1 (2 phases) M2, B2, M3 and B3 during the period 



 

Obsolete IGBTs January 2019 Page 3 of 4 

2020-2025, these will not be supported by an original equipment manufacturer 
warranty nor is the failure rate of re-using the IGBTs known. 

Generation 3 spares are required for Generation 3 Stations. 

Valve Control Unit Upgrade Options: 

1. Upgrade all Valve Control Units as a standalone project $2m+ 

2. Upgrade Valve Control Unit required for the staged upgrade only – included in the 
$3.3 per year LTCRC 

3.   Nil Action – do not upgrade valve control units (as the current VCUs support Gen 
1 this option would suggest Option 5 above, Cannibalisation of two converter 
buildings is preferred and of most value. – current modelling suggests Option 5 not to 
be of most economic value  

 

Directlink has conducted NPV economic analysis that demonstrates that the most 
efficient cost approach is to contract with a long term capex replacement service 
contract with ABB.  The scope of the contract under discussion with ABB also 
includes the VCUs and control and protection system as well as spares management 
and maintaining cyber security on all assets they replace.  When all this is 
considered the LTCRS provides the best value for money. In addition the LTCRS 
provides a much lower risk profile for customers and the risk of early obsolescence or 
technical disruption lies with ABB under the proposed scope of the contract.  

This is provided in the Forecast Capital Expenditure Model supplied with this 
business case. 

ESTIMATED COST 

The proposed works outlined below: 

1. Management of the replacement of IGBTs including liaising with AEMO and 
Essential Energy 

2. Engineering 

3. Design  

4. Equipment and Materials including IGBTs. 

5. Installation and Commissioning including switching remotely and locally. 

6. Sundry costs associated with travel, accommodation, local transport of staff, 
plant and materials. 

The replacement IGBTs will meet the original design specification for the Directlink 
system. 

Total Cost     $ 9,660,000 (or LTCRC $16.5m 2020-2025 + APA Costs) 

PLAN FOR EFFECTIVE EXECUTION 

The requirement for AER acceptance of capital and operating expenditure specified 
in 6A.6.7(c) and 6A.6.6(c) of the National Electricity Rules is that the expenditure 
must be such as would be incurred by a prudent service provider acting efficiently, 
and represent a realistic expectation of the costs to achieve the requirement. 

 

Key activities include: 
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 Procurement at the start of reset period, with 20 months leadtime for the 
design to be completed and IGBTs to be delivered to site. 

 Site Works sheduled from March to October 2022 to avoid the Summer 
Lockout period when no non-essential work is to be be done. 

JUSTIFICATION 

The upgrade of the IGBTs for “Directlink” is required to meet the requirements set out 
in the National Electricity Rules, in particular the capital and operating expenditure 
objectives set out in clause 6A.6.7(a) and 6A.6.6(a) of the National Electricity Rules 
(the Rules): 

(1) meet the expected demand for prescribed transmission services over that 
period;  

(2) comply with all applicable regulatory obligations or requirements 
associated with the provision of prescribed transmission services; 

(3) maintain the quality, reliability and security of supply of prescribed 
transmission services; and 

(4) maintain the reliability, safety and security of the transmission system 
through the supply of prescribed transmission services. 

The project is justified under clauses (3) being required to maintain the efficient 
operability of the plant. The project will ensure that stock of spare IGBTs is 
maintained to minimise the risk of long term outages should when units need to be 
replaced. 

The Directlink IGBTs are essential spares and should a problem occur in the period 
leading up to the replacement significant outages will be experienced. 

RECOMMENDATION 

Our recommendation is that the Long Term Capex Replacement contract be 
undertaken to maintain critical spares for the Directlink assets and ensure: 

 adequate stock of critical components are maintained to ensure the ongoing 
reliable operation of Directlink  

The estimated costs have been included in the capital expenditure forecasts for the 
Directlink Regulatory submissions. 

 

REFERENCE DOCUMENTS 

Forecast Capital Expenditure Model 31 January 2019 - MAllen 

OPP-17-749637 (A) –APA HVDC Care LTSA Scope Overview 

OPP-18-2477210 (2) – ABB quote to supply IGBTs WITHDRAWN 
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Business Case 
 

Service Provider: APA Group Date: January 2019 

Asset: Directlink 

Project: Cable Protection   $4.8m 

Project Type: Capex/Opex  Capex  Replacement/Refurbishment 

Prepared: Kimberley Saunders Project Manager 

Endorsed:  Noel Powell  Reliability Engineer  

Approved: Stuart Dodds Asset and Renewables Manager  

 

PURPOSE 

To present a project recommendation and expenditure forecast for inclusion in the 
Directlink Regulatory Proposal for the years 2020 to 2025. 

 

BACKGROUND 

 
The Directlink Transmission System is a 59km underground and above ground (in 
galvanized steel troughing), bipolar HVDC cable route between Terranora and 
Mullumbimby in New South Wales. To minimise its environmental, community, 
aesthetic and land impacts, Directlink was installed along already existing rights of 
way for its entire 59 km route.  

Cable Protection consists of two projects and seeks to maintain reliability, security of 
supply and safety to the community by limiting the cable’s exposure to increased 
traffic (foot, cycle, vehicle) caused by organic region growth as well as protection 
from construction equipment as a result of the increasing development expected near 
the easement. 
 
The two projects are: 
 
1. Cable Signage and Protection  
 
2. Cable Protection – Partial Relocation (Underground) 
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PROJECTS 

1. Cable Signage and Protection 

1.1 Background 
 

Directlink was commissioned in 2000. In it’s original design and construction, the 
Directlink cable was bored underground where community exposure was anticipated 
and constructed above ground where exposure was considered to be minimal and 
infrequent. The cable was originally signed and labelled utilising the same logic.  The 
purpose of the signage is to make the public aware of the presence of the cable to 
avoid accidental contact. 
 
On an increasingly regular basis, existing signage is found damaged or removed. 
Due to the somewhat isolated locations and original sporadic placement of signage 
along the 59km route, this is difficult to track. The region is also prone to weather 
events which have also resulted in damaged signage requiring replacement. 
 
The Northern Rivers Rail trail project imposes a significant change of use in the 
shared corridor and impacts 14-20km of cable, mostly in the above ground sections 
of galvanised steel tray (GST).  
 
1.2 Identification of Need 

 
Public safety is a key issue for Directlink.  Clear signage in the right locations is 
critical to the ongoing safety of the general public, local community and landholders.  
Maintenance of signage and community awareness of the cable is an ongoing 
operating expenditure task.   
 
As a result of the change in the cables surrounding environment and regional growth 
context, Directlink is reviewing, replacing, upgrading or adding to the signage and 
protection measures on the entire cable.  
 
This project seeks to increase our protection work and have budget for new 
measures that may be required in certain locations. An example of these may be 
fencing, screen planting, and customised signage.  
 
 
The Cable Signage and  Protection project proposes a base case signage and cable 
protection measure program suitable for the cable environment as it is today, and an 
additional budget allowance in response to the rail trail as a minimal response and 
pending the outcome of further measures inclusive of partial relocation (see 2. Cable 
Protection – Partial Relocation (Undergrounding).  
 

 
1.3 Evaluation of Alternatives 

 Nil Action  
 Signage and cable protection ($0.8m) 
 Additional Physical barriers around the cable ($25-30m) 
 

The base component of the Cable Protection – Awareness project is appropriate in 
the context of a mid-life cycle review.  Given the modest cost of the signage program 
and the legal requirements on Directlink to maintain a safe operating environment 
this is the preferred option. 
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While putting additional physical barriers underground to prevent contact with the 
cable is possible, the additional safety provided by these barriers on top of the 
existing safety aspects of the underground cable means that the cost of this 
approach is disproportionate to the benefit obtained. 
 

 
1.4 Recommendation 

 
A Signage and Cable Protection project is recommended.  
 
1.5 Estimated Cost  
 
The project estimate is $830,000.00.  
 
The estimate has two components, allocating $500,000.00 to the ‘base case’ 
measures and $320,000.00 proposed as the response to the Northern Rivers Rail 
trail project in those locations where the underground cable is near the proposed rail 
trail.  
 
The estimate has a 20% labour component including project management and 
additional contractor resource required to implement the protection measures.  
 
The estimate has a 80% procurement component associated with the purchase of 
signage and protection measure equipment and items.  
 
 Base Case Base Case + Rail 

trail response 
 

Labour – Project 
Management, 
Supervision,  

$100,000.00 $64,000.00 $164,000.00 

Procurement  $400,000.00 $256,000.00 $656,000.00 
 $500,000.00 $320,000.00 $820,000.00 
 
 
 
The projects and expenditure will occur in FY21 and FY22, with a portion of 
expenditure forecast for FY24. 
 

The estimated cost has been formed by requesting quotes from multiple suppliers of 
procurement items and forecasting an appropriate labour allocation to the scale of 
project.  
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2. Cable Protection – Partial Relocation (Underground) 

2.1 Background 
 

Directlink was commissioned in 2000. In it’s original design and construction, the 
Directlink cable was bored underground where community exposure was anticipated 
and constructed above ground where exposure was considered to be minimal and 
infrequent.  
 
The Northern Rivers Rail trail project imposes a significant change of use in the 
shared corridor and impacts between 14-20km of cable of which the majority is the 
above ground sections in galvanised steel tray (GST). Towns impacted by the rail 
trail and where the GST and rail trail would run adjacent include Stokers Siding, 
Burringbar, and Mooball.  
 
Figure 2.1.1 Norther Rivers Rail Trail Public Concept Design  

 
 
The land of, or near, the rail trail is to be converted to a multiuse recreational path.  
This work will involve the construction of a trail and construction, or reinstatement of, 
bridges to facilitate pedestrian, cycling and equestrian use of the trail. The trail itself 
currently has two design options, with the trail being on the formation of the existing 
train tracks or off formation parallel to the train tracks. Initial funding for the project 
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has been obtained from both the federal and state governments and is expected to 
increase. 
 
The construction of the trail, based on either design option, will be a significant 
program forecast to exceed 12 months including early works. Tweed Council are 
currently targeting a September 2019 construction commencement however there 
are multiple schedule difficulties in regards to legislative and other challenges that 
the council must overcome to achieve this target.  
 
Directlink have been assessing concept designs for the rail trail (provided by Tweed 
Council) and propose an investigation in to the partial relocation (via undergrounding) 
of the cable most impacted by the rail trail design in the long term, and rail trail 
construction activity in the nearer term.  
 
When it does occur, rail trail construction activity (including personnel and  
equipment) will be in close proximity with the Directlink interconnector assets.  The 
three cables run through a galvanised steel tray (GST) that runs adjacent to the 
current railway line. The construction activity and significant change of use of the 
corridor in to a recreational area represents real changes to the current risk profile of 
cable interference probability.  The tray is designed to enclose and protect the cables 
but has limited capacity to withstand accidental or deliberate physical damage from 
construction activity.   
 
Given that risks are envisaged for the scale and type of construction activity near 
Directlink’s high voltage cable, but are yet to be assessed on a final design option, it 
is essential that Directlink conduct an appropriate scale of risk assessment which will 
include ALARP.  
 
In addition to construction risk, it is appropriate for Directlink to consider if the shared 
corridor use and recreational change of the environment is compatible with the 
current cable design and future maintenance and whether there are a combination of 
factors that give merit to design changes in addition to third party development.  
 
 

 
2.2 Evaluation of Alternatives 

 
Relocation of the above ground Directlink cable impacted by the rail trail is possible 
by undergrounding the cable in the current corridor and using the existing alignment, 
or by relocating the cable out of the corridor and in to an alternate easement. A 
project of this scale, relocation by removal, would exceed $30m. EII takes the view 
that in the context of Directlink’s age and project life, in addition to the multiple 
challenges in the feasibility and safe execution of a relocation by removal project, this 
is not justified on a best value basis. On the same basis, undergrounding of the entire 
above ground cable, a project that would exceed $15m, has been eliminated at this 
time. 
 

 
2.3 Recommendation 
 
The EII propose to commence a Cable Protection – Partial Relocation (Underground) 
project, commencing in FY21. The project assumes that whilst undergrounding the 
above ground sections of cable in their entirety (approx 14km) would have merit – the 
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scale of the project would not present best value at a mid cycle point of Directlink’s 
project life.  
 
Further, there are multiple sections where undergrounding may not be possible due 
to bridges, creek crossings, tunnels, and the general alignment – making a full 
underground project unfeasible.  
 
It is recognised by Directlink that as the Northern Rivers Rail project is suggested as 
the dominant driver for relocation, Directlink should continue engagement with Tweed 
Council and establish the rail trail final design in order to identify and prioritise which 
sections would benefit from undergrounding. 
 
The cost estimate is based on an initial consideration of the high level proposals 
being considered by the Tweed Shire Council being used to prioritise one third of the 
affected area equating to 4.1km (33% of 12.5km cable of the rail trail impacted 
sections) being relocated underground. 
 
Consistent with accepted industry practice and community expectation, Directlink will 
seek to reduce risk associated with the location and operation of its assets to “As 
Low As Reasonably Practical”.  This requires that Directlink undertake mitigation 
action up to the point that it is disproportionate to the risk.  Directlink will undertake a 
detailed ALARP study. ALARP is conducted by assigning a likelihood to a risk and 
determining the consequences of the event.  These two factors form a matrix and the 
conjunction of the two concepts determine the risk. 
 
 
Directlink is operated based on the APA risk matrix which is set out in Figure 2.4.1. 
 
Figure 2.4.1 – APA Risk Matrix 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The consequence of the cable interaction is easily determined and any harmful 
contact is likely to result in a single or few deaths. The definition of ‘harmful’ contact 
however would be explored as the rail trail design and construction activity details 
(including personnel and equipment interaction) progresses.   
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In the event that harmful interaction potential is substantiated, further information 
about ALARP including definitions of consequence has been provided in Directlink 
submission document and is available from Safe Work Australia .  
 
Subject to the results of a detailed ALARP study, Directlink’s current best forecast is 
that efficiently meeting the standard of ALARP will involve either moving the cable 
underground in, or close to, its current location. 
 
 
2.5 Estimated Cost  
 
The project estimate is $4,000,000.00. 
 
The estimate has a 10% labour component including project management and 
additional contractor resource required to scope and plan the project.  
 
The estimate has a 90% construction component. 
 
The project, if approved, has an $160,000.00 offset from the Project 1. Cable 
Protection- Awareness which represents 50% of the rail trail response measures that 
would be addressed by undergrounding. 
 
  Cable Protection – 

Awareness Offset 
Labour – Project 
Management, 
Supervision,  

$400,000.00  
 
-$160,000.00 

Relocation 
Construction 
Indicative -   
(min 4.1km cable) 

$3,600,000.00 

 $4,000,000.00 $3,840,000.00 
 
 
The projects and expenditure will occur in FY21-FY25, with relocation construction 
occuring in FY22-FY24.  
 

The estimated cost is a preliminary budget estimate and will require formal quotation 
in 2019 as part of the regulatory submission process.  It is anticipated by Directlink 
that an updated budget, when the rail trail design has been finalised and the priority 
relocation sections established, will be presented in final submission to the AER.  

The forecast capital expenditure assumes the entire cost for relocation is borne by 
EII.  
 
The forecast includes the Risk Assessment and ALARP studies in FY19 and FY20 to 
inform final submission.  
 
The estimated costs for the recommendation detailed have been included in the 
capital expenditure forecasts for the Directlink Regulatory submissions. 
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JUSTIFICATION 

The Cable Protection projects  for “Directlink” is required to meet the following capital 
and operating expenditure objectives set out in clause 6A.6.7(a) and 6A.6.6(a) of the 
National Electricity Rules (the Rules): 

(1) meet the expected demand for prescribed transmission services over that 
period;  

(2) comply with all applicable regulatory obligations or requirements 
associated with the provision of prescribed transmission services; 

(3) maintain the quality, reliability and security of supply of prescribed 
transmission services; and 

(4) maintain the reliability, safety and security of the transmission system 
through the supply of prescribed transmission services. 

 

The project is justified under clauses (2) on the basis that the Cable Protection 
projects will be required to maintain compatibility with the Australian Standard.
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Business Case 
 

Service Provider: APA Group Date: January 2019 

Asset: Directlink 

Project: Cable Modification   

Project Type: Capex/Opex : Capex $2.1m 

Prepared: Kimberley Saunders Project Manager 

Endorsed:  Noel Powell  Reliability Engineer  

Approved: Stuart Dodds Asset and Renewables Manager  

 

PURPOSE 

To present a project recommendation and expenditure forecast for inclusion in the 
Directlink Regulatory Proposal for the years 2020 to 2025. 

 

BACKGROUND 

Directlink seeks to invest in regular analysis of cable fault data, to assist with any 
improvement strategies that could be implemented to maintain reliability. Cable faults 
cause downtime to the network and are a disruption to productivity in the business. 
Fault repairs can be a strain on resources and our normal operations. Cable faults 
cause system outages and impact the availability of Directlink.  

 

IDENTIFICATION OF NEED  

The Directlink cable is 59km and approximately 14km is above ground in galvanised 
steel tray (GST). There are approximately 76 cable transition points between below 
and above ground.  

In 2018, Amplitude Consultants (a Brisbane based consultancy specialising in HVDC 
assets), were commissioned to conduct a cable fault analysis and study.  

In partnership with the Directlink operations team, Amplitude were able to identify 
that a significant number of cable faults appear to be occuring at, or near, cable 
transitions.  

An early recommendation from the ongoing cable analysis is to replace cable 
transitions with the objective of removing a mechanical stress identified impacting the 
cable’s integrity. 
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Figure 1.1 Extract Cable Fault Analysis Update, December 2018 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Whilst the findings are preliminary it is evident that cable faults continue to occur and 
are more frequent at or near the transitions. The current study will continue in FY19 
and FY20 with conclusive findings and study performed on proposed solutions.  
 
Previous budget requested in relation to cable fault analysis has been study based 
only. A project is required that will move cable fault analysis and study through to pre 
feasibility and execution.  
 
EVALUATION OF ALTERNATIVES 
 
As the project identifies that the cable fault analysis results are inconclusive at this 
time, alternative options in regards to fault rectification will be presented to AER 
through the regulatory submission process throughout 2019. Further, if the cable 
transitions remain the priority – the project includes feasibility study and risk 
assessment to ascertain if the transitions do require placing or if alternative solutions 
such as additional insulation protection layers added to the surrounding transition 
points will be of the most value.  
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RECOMMENDATION  

 

The Cable Modification project includes budget allocated to progress current 
technical analysis and study to a feasibility investigation and execution phase.  
 
The evidence, whilst preliminary, is sufficient to justify a project to proceed in an 
attempt to cease the recurring trend identified.  
 
This project is critical in Directlink’s ability to be a reliable network provider. Without 
this scope of work there is no ability to understand why and how cable faults occuring 
and to stop it continuing into the future. 
 
The project has two components however is presented and discussed as one project 
on the basis that EII understands action will be required in the new determination 
period if Directlink is to improve it’s performance.  
 
The feasibility study will include project management and third party consultancy 
engagement. A tender process in accordance with APA procurement policy is 
forecast as part of the feasibility study.  
 
Probable items in the execution project will include cable replacement and the 
associated procurement for construction and redesign of the transitions zone by 
reducing the temperature gradient. Effective ways of reducing the temperatures 
within the GST as a result of solar heating will also be implemented.  
 
ESTIMATE OF COST 

The total estimate for the Cable Modification project is $2,100,000.00 

The estimate proposes $300,000.00 allocated to feasibility study (3-6 months) and an 
interim project execution budget of $1,800,000.00 (30-33 months). 

The AER and stakeholders will be updated as this cost estimate develops. 
This project is forecast to be executed in FY21-FY23.  

The estimated costs for the recommendation detailed have been included in the 
capital expenditure forecasts for the Directlink Regulatory submissions. 

 

PLAN FOR EFFECTIVE EXECUTION 

The requirement for AER acceptance of capital and operating expenditure specified 
in 6A.6.7(c) and 6A.6.6(c) of the National Electricity Rules is that the expenditure 
must be such as would be incurred by a prudent service provider acting efficiently, 
and represent a realistic expectation of the costs to achieve the requirement. 
 
The delivery of the project has been scheduled as detailed in the Estimate sections 
above, occurring in FY21-F23. 
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JUSTIFICATION 

The Cable Modification Program  for “Directlink” is required to meet the following 
capital and operating expenditure objectives set out in clause 6A.6.7(a) and 6A.6.6(a) 
of the National Electricity Rules (the Rules): 

(1) meet the expected demand for prescribed transmission services over that 
period;  

(2) comply with all applicable regulatory obligations or requirements 
associated with the provision of prescribed transmission services; 

(3) maintain the quality, reliability and security of supply of prescribed 
transmission services; and 

(4) maintain the reliability, safety and security of the transmission system 
through the supply of prescribed transmission services. 

 

The project is justified under clauses (3) on the basis that the transition modification 
project and continued cable analysis via a fault improvement program will assist to 
maintain the quality, reliability and security of supply of prescribed transmission 
service
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Business Case 
 

Service Provider: APA Group Date: January 2019 

Asset: Directlink 

Project: Reliability  

Project Type: Capex/Opex : Capex $4.4m refurbishment/replacement 

Prepared: Kimberley Saunders Project Manager 

Endorsed:  Noel Powell  Reliability Engineer  

Approved: Stuart Dodds Asset and Renewables Manager  

 

PURPOSE 

To present a project recommendation and expenditure forecast for inclusion in the 
Directlink Regulatory Proposal for the years 2020 to 2025. 

 

BACKGROUND 

Reliability maintenance projects seek to maintain Directlink’s availability by ensuring 
key components and equipment that contribute to reliability are in optimum working 
order and utilising advanced technologies and products available to high-voltage 
direct current assets. 
 
Directlink continues to make an integral contribution to the Queensland and New 
South Wales transmission markets. The demand on the network continues to 
increase as these regions grow. However, Directlink currently experiences reliability 
issues.  The full 180MW of Directlink capacity is available 70 percent of the time.   
 
IDENTIFICATION OF NEED  
 
In order to avoid further deterioration of Directlink’s availability EII has identified a 
number of projects that have an affect on Directlink’s reliability performance.  The 
projects are detailed below and include:  
 

1. Power Supply Upgrade 
2. Cyber Security 
3. Variable Speed Drive (VSD) for Phase Reactors 
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PROJECTS 

1. Power Supply Upgrade   
 

1.1 Background 
 

Directlink requires auxilary power from the local distribution network to power pumps 
and fans (essential equipment). 

During weather events in the region,  the local distribution network is interrupted. The 
interruption to power supply causes the converter to trip (fault). The trips can be for 
prolonged periods (12hours+). Current UPS units provide standby power for 
approximately of 5- 8 hours only and are battery operated. 

 
1.2 Identification of Need 

 
Directlink must receive power at all times to be run and achieve security of supply. 
Each interruption to supply via a trip results in downtime, and time to revert to online 
and available as equipment must first be restarted and monitored. Further, repeated 
trips can have negative consequences on equipment leading to damages – and in 
the event the equipment is critical, extended outage times awaiting repair or 
replacement. 
 
The reliance solely on the local distribution network is a risk to the business. The 
existing UPS units at Directlink are aged and UPS capability including standby times 
have advanced.  
 
 

 
1.3 Evaluation of Alternatives 

 
The available options are 

 Nil Action 

 Replace with like for like 

 Upgrade UPS 
 

For the reasons outlined in the background section doing nothing will result in further 
deterioration of Directlink’s reliability both in terms of frequency and duration with the 
flow on consequences to other equipment within Directlink. 
As the current duration of UPS at the Directlink sites (5-8 hours) is proving to be 
inadequate to the duration of outages this will prove to be an ongoing problem for 
Directlink’s reliability when the UPS runs out of power. 
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The falling price of back up power has meant that compared to when the UPS was 
insta 

 
1.4 Recommendation  
 
For Directlink to ensure reliability continues upgrading of our UPS capability is 
required via the purchase of new units to replace existing, and also to investigate the 
purchase of diesel run generators that may support a longer standby power 
capability. 
 
3.5 Estimated Cost  
 

The project estimate is $800,000.00 and the purchase will occur in FY21 and FY22.  

The estimated cost has been formed by requesting quotes from multiple suppliers. 
The project will be executed via a formal Request for Quote or Tender process 
available to the open market and assessed for best value, taking in to consideration 
both price and the suitability of products to Directlink specific requirements.  

2. Cyber Security 
 

2.1 Background 
 

Directlink was commissioned in 2000 with Information Technology and Security 
capabilities available at the time of construction for High-Voltage Direct Current 
assets. 
 
2.2 Identification of Need 
 
In 2019, Information Technology continues to evolve globally across all industries. 
With the benefits of continuous increased capabilities – the challenge to the business 
is to ensure the consequential associated risks are identified and mitigated.  
Any disruption or breach to the IT infrastructure Directlink operates on has the 
potential of serious consequences for the market and end customers. Directlink’s 
operations have multiple interfaces with third parties (Essential Energy Connection 
Agreement etc) where information is both dispatched and received on a daily basis. 
This data often includes market sensitive information and requires protection. 
Failure to upgrade the cybersecurity increases the risk of cyberattack and the 
consequent impact on the Directlink transmission service.   
 

 
2.3 Evaluation of Alternatives 

 Nil Action 

 Cyber Security Strategy 
 
The Cyber Security Strategy recommended project commences with the engagement 
of a third party independent specialist to perform an analysis on Directlink’s 
communications and network. The scope of the analysis will include physical security 
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of communications hardware, robust wide area communications, upgrading of 
computer systems, system back ups, change management and exposure to attacks 
on our network. The preferred supplier will be provided with past Cyber Security audit 
data that identifies key areas of security concern and proposed actions.  
 
For Directlink to align with APA policies and industry standard, it is essential that we 
invest in Cyber Security and perform study to understand our risks and implement 
appropriate protection strategies. 
 
If Directlink does not invest in Cyber Security, exposure increases year on year to 
attacks on our network and physical data that are likely to cause major disruption.  
 
 
2.4 Recommendation  
 
Cyber Security Strategy 
 
3.5 Estimated Cost  
 

The project estimate is $550,000.00 and will occur in FY21 and FY22.  

The estimated cost has been formed by a preliminary project scale based internal 
estimate. The project will be executed via a formal Request for Quote or Tender 
process available to the open market and assessed for best value, taking in to 
consideration both price and the suitability of products to Directlink specific 
requirements.  

 

3.Variable Speed Drive (VSD) for Phase Reactor and Cooling Pumps 
 
3.1 Background 

 
The phase reactor provides a large reactance that allows the valves to control the 
active and reactive power flow with AC network. They also help to reduce the high 
frequency harmonic content of the AC currents created by the valves. 
 
3.2 Identification of Need 
 
In operation, phase reactors heat up, and must be cooled.   The motors on the phase 
reactors currently run only in on/off mode.   When the temperature rise above the 
recommended operating temperatures the phase reactor cooling switches on at 
maximum capacity.  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 variable speed drive provides greater flexibility to the temperature control function, 
increasing and decreasing cooling air flow to manage phase reactor temperatures.  
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This has the impact of reducing wear and tear on the phase reactor and also 
reducing overall operation noise from the convertor station, a concern for local 
residents (see section Noise Monitoring Equipment). 

 
3.3 Evaluation of Alternatives 

 Nil Action 

 Install variable speed drive 
 

Directlink propose the engagement of ABB to execute a project including the 
relocation of the phase reactor fans, and the addition of variable speed drives with 
integration into the MACH Control System (Control System Upgrade completion 
FY19). The scope of work includes the re-positioning of the phase reactor cooling 
fans for B1,B2,B3,M2 & M3 with the addition of variable speed drives and integration 
into the MACH System and involves the following key stages:  

- Cooling fans will be moved from the side of the phase reactor and positioned 
together close to the floor enclosed within a re-fabricated air intake. (see 
fig.3.4.1 below) 

- Two separate intakes and two separate fans are required for each reactor to 
achieve redundancy. In total this equals 6 fans per converter station. 

- Addition of Variable Speed Drives including integration into the control system 
 

- All intakes will be directed towards the center which means that they will be 

counteracting each other. This also causes a significant air flow in between 

the reactor cages. 
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Figure 3.4.1 Phase Reactor Locations, Positioning of new VSD 
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3.4 Recommendation  
 
To avoid the consequences to phase reactor longevity it is proposed to install a 
variable speed drive. 
 
3.5 Estimated Cost  
ABB have been the exclusive supplier of Phase Reactor design related projects since 
the commissioning of Directlink in 2000. As the Control System is a product of ABB, it 
is suitable for ABB to manage the integration.  
 

The project estimate is $3.1m and will occur in FY21 and FY22.  

The estimated cost has been formed by a budgetary quote and technical scope 
provided by exclusive supplier, ABB. The budget proposal includes:  

Space Simulation & Studies,   Thermal Modelling, Design & Engineering 

Frequency Converter for Phase Reactor Fans, Salt Filters,  

New Air Intakes  + Noise Baffler Box, Supervision and Project Management 

PLAN FOR EFFECTIVE EXECUTION 

The requirement for AER acceptance of capital and operating expenditure specified 
in 6A.6.7(c) and 6A.6.6(c) of the National Electricity Rules is that the expenditure 
must be such as would be incurred by a prudent service provider acting efficiently, 
and represent a realistic expectation of the costs to achieve the requirement. 
 
The delivery of the projects has been scheduled as detailed in the Estimate sections 
above, occurring in FY21-F24. 

JUSTIFICATION 

The Reliability projects  for “Directlink” is required to meet the following capital and 
operating expenditure objectives set out in clause 6A.6.7(a) and 6A.6.6(a) of the 
National Electricity Rules (the Rules): 

(1) meet the expected demand for prescribed transmission services over that 
period;  

(2) comply with all applicable regulatory obligations or requirements 
associated with the provision of prescribed transmission services; 

(3) maintain the quality, reliability and security of supply of prescribed 
transmission services; and 
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(4) maintain the reliability, safety and security of the transmission system 
through the supply of prescribed transmission services. 

 

The project is justified under clauses (4) on the basis that addressing Reliability 
Improvement Initiatives is required to maintain the reliability, safety and 
security of the transmission system through the supply of prescribed 
transmission service 

 

Reference Documents 

Supplier Quotes Power Supply Upgrade 

Cyber Security past audit data – Directlink (Confidential) 

Cyber Security Industry guidelines, APA policy 

ABB VSD Phase Reactor Budget Proposal inc technical scope 
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Business Case 

 

Service Provider: APA Group Date: January 2019 

Asset: Directlink 

Project: Fibre/Lightguides 

Project Type: Capex: $  3.8 million Refurbishment/Replacement 

Prepared: Allison N. Smith Electrical Engineer 

Endorsed:  Noel Powell Reliability Engineer 

Approved: Stuart Dodds  
Asset Manager Renewables and 
Transmission 

PURPOSE 

To present a project recommendation and expenditure forecast for inclusion in the 
Directlink Regulatory Proposal covering the years 2020 to 2025. 

BACKGROUND 

IGBTs are both the workhorse and basic building block of the VSC (Voltage Source 
Controlled) HVDC station. Each convertor station at Directlink contains three valve 
rooms. Each valve room contains two valves, each made up of 148 individually 
controlled IGBTs connected in series that must switch together in a fraction of a 
microsecond. To successfully handle these series-connected IGBTs, they all need to 
be switched (on or off) at the same time so each IGBT experiences the same voltage 
stress. Each time an IGBT fails the voltage stress on the remaining IGBTs increases. 
If more than 5 IGBT positions report as faulty the system will trip to prevent a 
cascading IGBT failure event. 

Fibre optics transmit information between the VCU (valve control unit) and the IGBT. 
The VCU is the smarts behind the coordinated IGBT control and protection. The VCU 
communicates to each IGBT using two dedicated optic fibres for each IGBT position.  
The on /off signals are sent to the IGBTs from the VCU via a ‘red’ fibre optic cable. 
Information about the IGBTs performance and health is sent back to the VCU via the 
‘blue’ fibre optic cable. 

IDENTIFICATION OF NEED 

There are two issues that are currently having a negative impact on Directlink 
availability as a direct result of the fibre degradation. The primary issue is fibre optic 
degradation leading to an increase in IGBT failures resulting and the secondary issue 
is the inability to unblock a convertor when it has cooled down. Both issues will be 
explained in more detail in the following paragraphs.  

The loss of either a red or blue fibre will result in an IGBT position being reported as 
failing. The failure of the red fibre has the greatest impact as it will prevent the IGBT 
from switching correctly. While there is some self-protection built into the IGBT the 
IGBT is not designed to run in self-protection mode indefinitely and will generally be 
subject to a higher voltage stress due to a delayed switching speed in comparison 
with the other IGBTs. This will lead to premature failure of the IGBT. The failure of 
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the blue fibre will prevent the IGBT from reporting as healthy. While the voltage 
stress on the IGBT is not increased, the system will still count the position as failed 
and therefor increase the frequency of outage requirements to reduce the number of 
failed positions.  

The current state of continual degradation of the fibres makes it impossible to 
energise a system without heating the valve rooms to operating temperature (40 
degrees).   Heating of the valve room is achieved via the valve cooling system and is 
currently a manual process, which involves turning on heaters and closing certain 
valves. As the heaters are only there to prevent the water from freezing during winter 
they are not designed to heat the water rapidly. Heating of the valve cooling water 
can take anywhere from 6 hours to 30 hours depending on the original water 
temperature and the ambient temperatures. As the heating process is manual is 
cannot be done until personnel are on site. The heating can only be removed upon 
energisation when the system is producing its own heat.  Removing the heating also 
requires personnel to be on site. Replacement of all the degraded fibres is the only 
option to remedy this issue.  

A project in 2017 to replace the worse performing fibres was conducted in which 650 
of the worst fibres (8% of the total installed fibres) were replaced to increase the 
reliability of the systems. This was successful and improved the alibility to energise at 
lower than operating temperatures (37-38 degrees) with less protection failures. 
While more fibres could have been replaced there was no room in the existing cable 
route to run fibres without a design change to add an additional fibre route. A design 
change of the nature would require extensive testing by the OEM. 

In December 2018 a trial project was conducted to replace all the fibres in one 
system convertor (1776 fibres in total). The system was energised without the need 
to heat valve rooms and now meets the original design functional specification. The 
failure rates for this system will continue to be monitored for improvement. 

Replacements are occurrring in the current transmission determination period and at 
the time of 2020, it is System 2 and System 3 that will require replacement as 
opposed to all converters. 

EVALUATION OF ALTERNATIVES 

The fibre terminations are an OEM ABB proprietary fitting and long lead time items, 
which take approximately 26 weeks to deliver. No alternative suppliers considered. 
The alternatives explored are around how the fibre replacement/upgrade works are 
undertaken: 

- Current pace continued $400k per annum- Replacing as singular fibres or 
small groups of 10 and does not have a tangible improvement to the failure 
rate. The heating is still required as multiple fibres remain degraded in staged 
replacements and cause failures. It is difficult to assess which fibres should 
be targeted in continued staged upgrades as opposed to a complete system.    

- Accelerated Program / Targeted Project  $3.2m – Replace System 2 and 
System 3 in a single project, supports the critical function of replacement 
fibres supporting IGBT communication and resolves the issue of delay in 
restoring the operation of the IGBTs due to heating as all fibres will be in 
equal condition at the time of energising.  

- Nil Action 
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RECOMMENDATION 

An Accelerated Program via a targeted project to replace all fibres on System 2 and 
System 3 is recommended.  

Directlink considers it a priority to get all of the Fibre Lightguides at Bungalora 
System One (B1), Bungalora System Two (B2), Bungalora System Three (B3), 
Mullumbimby System Two (M2) and Mullumbimby System Three (M3) upgraded. 
Mullumbimby System One (M1) received new fibre optics when the whole station 
was rebuilt after the fire.  

Our recommendation is that the project to replace fibres at System 2 and 3 be 
undertaken as a matter of urgency to maintain critical spares for the Directlink assets 
and ensure: 

 The program of replacements is at a sufficient pace to address the two issues 
– support of the IGBT and ceasing the rapid degradation currently contingent 
on the heating mechanism 

 adequate stock of critical components are maintained for the longer term 
maintenance and availability of the system; 

 timely response to any future faults with the IGBTs allowing effective repair 
and minimised outages; and 

 Good industry practice by maintaining stock of critical components for the 
long term sustainability / availability of the plant. 

The estimated costs have been included in the capital expenditure forecasts for the 
Directlink Regulatory submissions. 

ESTIMATED COST 

The proposed works outlined below: 

1. Management of the replacement of Fibre/Lightguides including liaising with 
AEMO and Essential Energy 

2. Engineering 
3. Design  
4. Equipment and Materials including Fibre/Lightguides. 
5. Installation and Commissioning including switching remotely and locally. 
6. Sundry costs associated with travel, accommodation, local transport of staff, 

plant and materials. 

The replacement Fibre/Lightguides will meet the original design specification for the 
Directlink system. 

Total Cost     $ 3,800,000.00 

 

PLAN FOR EFFECTIVE EXECUTION 

The requirement for AER acceptance of capital and operating expenditure specified 
in 6A.6.7(c) and 6A.6.6(c) of the National Electricity Rules is that the expenditure 
must be such as would be incurred by a prudent service provider acting efficiently, 
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and represent a realistic expectation of the costs to achieve the requirement. It is 
efficient because ABB are the sole provider of this equipment. 

The following schedule represents the key activities for APA to upgrade the 
Fibre/Lightguides (FY 2020-2025 regulatory period). 

 

Key activities include: 

 Procurement at the start of revenue period, with 9 months leadtime for the 
design to be completed and Fibres/Lightguides to be delivered to site. 

 Site Works sheduled from March to October 2021 to avoid the Summer 
Lockout period when no non-essential work is to be be done. 

JUSTIFICATION 

The upgrade of the Fibres/Lightguides for “Directlink” is required to meet the 
following capital and operating expenditure objectives, in particular, set out in clause 
6A.6.7(a) and 6A.6.6(a) of the National Electricity Rules (the Rules): 

(1) meet the expected demand for prescribed transmission services over that 
period;  

(2) comply with all applicable regulatory obligations or requirements associated 
with the provision of prescribed transmission services; 

(3) maintain the quality, reliability and security of supply of prescribed 
transmission services; and 

(4) maintain the reliability, safety and security of the transmission system through 
the supply of prescribed transmission services. 

The project is justified under clauses (3) being required to maintain the efficient 
operability of the plant. The project will ensure that stock is maintained of a critical, 
long lead time item. This minimises the risk of long term outages should fibres need 
to be replaced and spares not be available. 

The Directlink fibres/lightguides are essential spares and should a problem occur in 
the period leading up to the replacement significant outages are expected. 

REFERENCE DOCUMENTS 

OPP-17-749637 (A) –APA HVDC Care LTSA Scope Overview 

OPP-17-837900, OPP-17-837905 – ABB quotes to Upgrade system 2 & system 3 

APA Technical Summary for Fibre Optic Replacements. 

 

Essential Spares

Fibre/Lightguides Upgrade

Schedule

Year

Month J * A S O N D J F M A M J J A S

Key Activities

Approval Secured

Procurement $418,901 $1,675,604

Eng & Design $48,369

Summer Lockout

Site Works 514,638$   514,638$   

Documentation 32,561$     

* Start of RR period

** End of RR period

No non-essential site work

Q3 2020 Q4 2020 Q1 2021 Q2 2021 Q3 2021
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Business Case 
 

Service Provider: APA Group Date: January 2019 

Asset: Directlink 

Project: Essential Spares – Capacitors 

Project Type: Capex: $0.385 million 

Prepared: Allison N. Smith Electrical Engineer 

Endorsed:  Noel Powell  Reliability Engineer 

Approved: Stuart Dodds 

 

Asset Manager Renewables and 
Transmission 

 

PURPOSE 

To present a project recommendation and expenditure forecast for inclusion in the 
Directlink Regulatory Proposal covering the  years 2020 to 2025. 

BACKGROUND 

Capacitors improve the quality of the electricity converted from AC to DC and from 
DC to AC. This reduces heat losses and minimises voltage stress on equipment. 
Poorly performing capacitors increase equipment failures and system losses. There 
are 724 capacitors installed at Directlink. Ten different types with a number of 
different functions including AC Harmonic Filter banks, PLC Noise (Coupling 
Capacitor), DC Filter banks and Valve Capacitors. 

IDENTIFICATION OF NEED 

Historically there has been a higher than expected level of degradation observed in 
the DC Capacitors, with the failure rate around 6% so there is an on-going need to 
maintain a level of spares. 

The expected failure rate for the 2020-2025 period is 5-6 per year. A replacement 
program in response to the capacitor faults is proposed and this will require 
maintaining a level of stock on-site capable of addressing the failures as they occur. 
Capacitors are a long leadtime item, which take approximately 32 weeks to deliver to 
site. 

EVALUATION OF ALTERNATIVES 

The Capacitors are specialised items developed by the OEM ABB. Alternative pricing 
sought from another supplier, Siemens, who declined to quote due to lack of suitable 
equipment, additional design cost would have also made this alternative less 
attractive.  

Experimenting with repair of the failed capacitors, the failed capacitors would need to 
be removed from service, shipped to the nearest ABB test facility and diagnosed 
before a failure mode can be determined and whether they are suitable to repair. The 
whole facility would be out of service until the replacement capacitors are installed. 
This alternative is discounted due to the extended outage and potential warranty 
issues. 
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ESTIMATED COST 

The proposed works outlined below: 

1. Management of the replacement of capacitors including liaising with AEMO and 
Essential Energy 

2. Engineering 

3. Design  

4. Equipment and Materials including Capacitors, Lifting and removal equipment. 

5. Installation and Commissioning including switching remotely and locally. 

6. Sundry costs associated with travel, accommodation, local transport of staff, 
plant and materials. 

The replacement capacitors will meet the original design specification for the 
Directlink system. 

Total ABB Cost     $ 314,000 
 

PLAN FOR EFFECTIVE EXECUTION 

The requirement for AER acceptance of capital and operating expenditure specified 
in 6A.6.7(c) and 6A.6.6(c) of the National Electricity Rules is that the expenditure 
must be such as would be incurred by a prudent service provider acting efficiently, 
and represent a realistic expectation of the costs to achieve the requirement. 

The following schedule represents the key activities for APA to replace the capacitors 
as they fail (FY 2020-2025 regulatory period). 

 

Key activities include: 

 Procurement at the start of each financial year, with 8 months leadtime for the 
capcitors to be delivered to site. 

 Site Works sheduled from March to October each year to avoid the Summer 
Lockout period when no non-essential work is to be be done. 

JUSTIFICATION 

The replacement of the capacitors for “Directlink” is required to meet the following 
capital and operating expenditure objectives set out in clause 6A.6.7(a) and 6A.6.6(a) 
of the National Electricity Rules (the Rules): 

(1) meet the expected demand for prescribed transmission services over that 
period;  

(2) comply with all applicable regulatory obligations or requirements 
associated with the provision of prescribed transmission services; 

(3) maintain the quality, reliability and security of supply of prescribed 
transmission services; and 

Year

Month J * A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J **

Key Activities

Approval Secured

Procurement ## ## ## ## ## ## ## ## ## ##

Eng & Design ## ## ## ## ##

Summer Lockout

Site Works ## ## ## ## ##

Documentation ## ## ## ## ##

* Start of RR period

** End of RR period

Essential Spares

Capacitors

Schedule

Q1 2025 Q2 2025

No non- No non- No non- No non- No non-

Q4 2023 Q1 2024 Q2 2024 Q3 2024 Q4 2024Q3 2020 Q4 2020 Q1 2021 Q2 2021 Q3 2021 Q4 2021 Q1 2022 Q2 2022 Q3 2022 Q4 2022 Q1 2023 Q2 2023 Q3 2023
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(4) maintain the reliability, safety and security of the transmission system 
through the supply of prescribed transmission services. 

 

The project is justified under clauses (3) being required to maintain the efficient 
operability of the plant. The project will ensure that stock is maintained of a critical, 
long lead time, spare capacitors to minimise the risk of long term outages should 
when units need to be replaced. 

The Directlink Zero capacitors are essential spares and should a problem occur in 
the period leading up to the replacement significant outages will be experienced 
whilst the replacement capacitors are sourced. 

RECOMMENDATION 

It is recommended that the repair of the capacitors be undertaken as a matter of 
urgency and to maintain critical spares for the Directlink assets and ensure: 

 adequate stock of critical components are maintained for the longer term 
maintenance and availability of the system; 

 timely response to any future faults with the capacitors allowing effective 
repair and minimised outages; and 

 Good industry practice by maintaining stock of critical components for the 
long term sustainability / availability of the plant. 

The estimated costs have been included in the capital expenditure forecasts for the 
Directlink Regulatory submissions. 

 

REFERENCE DOCUMENTS 

OPP-16-97782 (5) – ABB quote to supply capacitors. 

DL-RR – Capacitor Program Cost Estimate 

 

 

 



 

Noise Monitoring Equipment January 2019 1 of 5 

 
Business Case 
 

Service Provider: APA Group Date: January 2019 

Asset: Directlink 

Project: Noise Monitoring Equipment 

Project Type: Capex/Opex : Capex   $0.5 

Prepared: Kimberley Saunders Project Manager 

Endorsed:  Noel Powell  Reliability Engineer  

Approved: Stuart Dodds Asset and Renewables Manager  

 

PURPOSE 

To present a project recommendation and expenditure forecast for inclusion in the 
Directlink Regulatory Proposal for the years 2020 to 2025. 

BACKGROUND 

There have been multiple complaints about noise levels at the Bungalora and 
Mullumbimby Convertor stations, with a notable recent increase at Mullumbimby.   
These communities and the region is forecast for increased growth and development. 
In addition to national population increase trends, projects such as the Northern 
Rivers Rail Trail project (see Cable Protection) suggest more attention on converter 
station noise outputs is probable.   
 
EII will be increasing Stakeholder Engagement activity in the communities concerned 
commencing 2019 (see section Error! Reference source not found. of Directlink 
Submission, Stakeholder Engagement) and there is an expectation that the local 
community will wish to engage in relation to a noise improvement strategy. 
 
IDENTIFICATION OF NEED  
 
NSW Industrial Noise Policy set the level of acceptable or unacceptable noise 
(nuisance noise) under the legislation (Noise Policy for Industry (2017).  Where the 
noise is found to be a nuisance this can lead to both corporate and personal fines 
and the resulting damage to corporate reputation in the area where EII operates its 
asset.  EII needs to be confident that it is meeting its legal obligations with regards to 
noise pollution. 
 
In June 2018 ‘Wood’ group were engaged by Directlink to monitor noise at 
Mullumbimby in response to a neighbouring residential property complaint. The 
conclusion of the monitoring analysis stated that whilst it was likely (but not definitive) 
Directlink was compliant at the time of the complaint, there were variables in the 
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monitoring that would warrant further investigation and monitoring being 
commissioned.  

 
 
Figure 1.1 Mullumbimby Substation Noise Assessment Extract - Conclusion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.2 Mullumbimby Substation Nosie Assessment Extract – Sample of 
Interference Issues with short term ad-hoc monitoring 
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EVALUATION OF ALTERNATIVES 
 
The options are 

- Nil Action  

- Capital Project Reducing Noise - $8m 

The current cooling fans at both Bungalora and Mullumbimby are a significant 
source of our noise output in our operations. Whilst the fans are in sound 
enclosures, these were constructed 20 years ago and there are now 
improvements that could be made by utilising variable speed drive 
technologies, changing the type of fan (including size and number of fans) or 
replacing the existing enclosure with a new design.  

A project of this scale was investigated as an alternative and is in excess of 
$8m. The option has been eliminated due to insufficient evidence of value.  

- Noise Monitoring Equipment to collate definitive data - $500k 

 

RECOMMENDATION 

A single project has been identified that would benefit Directlink’s objective to ensure 
operations are as efficient as possible in noise related outputs. Noise Monitoring 
Equipment project proposes to install noise monitoring equipment and further engage 
external noise experts for data analysis as required.  The monitoring equipment will 
have the benefit of providing data for analysis to identify sources of unacceptable 
noise, if they exist, or to enable Directlink to respond to concerns about noise levels 
demonstrating it is not the source of noise.  As a priority the Noise Monitoring 
Equipment project will seek to establish a baseline of noise output per section and 
function of the converter station by using versatile monitoring equipment, to achieve 
an understanding of operations impact to overall noise levels. With landowner 
permission we would also have the ability, utilising the equipment, to consider 
monitoring from the source of complaint. 
 
An example of equipment types for more permanent monitoring solutions is provided 
in Figure 1.3 Noise Monitoring Equipment.  
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Figure 1.3 Noise Monitoring Equipment and Solution Product Samples 
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ESTIMATED COST 

The project estimate is $500,000.00 and the purchases will occur in FY21-FY25.  

The estimated cost has been a budget estimate formed on the basis of previous 
monitoring programs and commencing initial enquiries with suitable. There is no 
preferred supplier for Noise Monitoring Equipment project and procurement will be 
via a competitive process that may include tender, in accordance with APA 
Procurement policy. 

PLAN FOR EFFECTIVE EXECUTION 

The requirement for AER acceptance of capital and operating expenditure specified 
in 6A.6.7(c) and 6A.6.6(c) of the National Electricity Rules is that the expenditure 
must be such as would be incurred by a prudent service provider acting efficiently, 
and represent a realistic expectation of the costs to achieve the requirement. 

JUSTIFICATION 

The Noise Monitoring Equipment project  for “Directlink” is required to meet the 
following capital and operating expenditure objectives set out in clause 6A.6.7(a) and 
6A.6.6(a) of the National Electricity Rules (the Rules): 

(1) meet the expected demand for prescribed transmission services over that 
period;  

(2) comply with all applicable regulatory obligations or requirements 
associated with the provision of prescribed transmission services; 

(3) maintain the quality, reliability and security of supply of prescribed 
transmission services; and 

(4) maintain the reliability, safety and security of the transmission system 
through the supply of prescribed transmission services. 

 

The project is justified under clauses (2) on the basis that the program will support 
future compliance with all applicable regulatory obligations or requirements 
associated with the provision of prescribed transmission service 
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Business Case 
 

Service Provider: APA Group Date: January 2019 

Asset: Directlink 

Project: Testing Equipment 

Project Type: Capex/Opex : Capex $0.8m 

Prepared: Kimberley Saunders Project Manager 

Endorsed:  Noel Powell  Reliability Engineer  

Approved: Stuart Dodds Asset and Renewables Manager  

 

PURPOSE 

To present a project recommendation and expenditure forecast for inclusion in the 
Directlink Regulatory Proposal for the years 2020 to 2025. 

 

BACKGROUND 

Testing Equipment projects seek to ensure systems and tools are operating and in 
alignment with future needs, that obsolescence is managed proactively, and that new 
testing capabilities available to High-Voltage Direct Current assets are accessible to 
Directlink.  

 

IDENTIFICATION OF NEED  

To ensure the original design life of a hardware item or software is reached, and 
subsequently it’s value fully utilised, the ability to test key components of the 
converter at all times is critical. A series of three items have been identified, and are 
discussed as projects with subsequent background, investigation and 
recommendation as follows. 

1. Thumper Unit (Thumper, Hi-Pot tester + Trailer)  

2. Insulated gate bi-polar transistor (IGBT) Tester 

3.  Power Quality Metering  
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PROJECTS 

1. Thumper Unit (Thumper, Hi-Pot tester + Trailer)  

1.1 Background 
 
The Hi-Pot and Thumper are equipment used to locate cable faults and test repairs 
on the Directlink cable.  The existing Thumper unit at Directlink had located 170+ 
cable faults at the end of 2018. The Thumper Unit is showing signs of deterioration. 
The Hi-Pot unit is used to test the Directlink cable is ready for service, after a cable 
fault repair. For the purposes of this project, Hi-Pot and Thumper unit includes the 
trailer that transports the Hi-Pot and Thumper to faults. 

 
1.2 Identification of Need 

 
The tester is approaching the end of its life and needs to be replaced.   
This equipment is critical in the identification of cable fault locations and improves the 
repair time to ensure downtime is limited. The current poor condition of the existing 
trailer has raised transport concerns and the testing equipment is producing 
discharge at 20kv, normal capacity should be 25kV. This equipment is necessary to 
maintain the reliable and safe operation of the Directlink cables by ensuring faults are 
repaired. 
 
 
 
 
 

 
 
 

1.3 Evaluation of Alternatives 
 
If nil action is taken and the existing thumper unit’s condition deteriorates further and 
becomes unusable, Directlink Operations have no way of refining a fault location to 
perform a repair. This has a direct impact on extended system outage times. Due to 
the nature of equipment, a refurbishment ie replacing the unit in parts would be 
significant in cost. The Thumper in particular, having performed 170+ cable faults at 
the end of 2018,   can not be refurbished. 

 
1.4 Recommendation 
 
The project proposes a new purchase of the Thumper, Hi-Pot tester and the transport 
trailer. The critical functions of the equipment and the poor condition identified justify 
a capital replacement. A new purchase will also offer technology improvements – 
currently data is collected via floppy disks and unable to be uploaded automatically, it 
is expected that the new purchase items will have automatic data dispatch 
capabilities. 
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1.5 Estimated Cost  
 
The project estimate is $330,000.00 and the purchase will occur in FY21. 
 

The estimated cost has been formed by requesting quotes from multiple suppliers of 
the three components. The project will be executed via a formal Request for Quote 
process available to the open market and assessed for best value, taking in to 
consideration both price and the suitability of products to Directlink specific 
requirements.  

 
2. Insulated gate bi-polar transistor (IGBT) Tester 

 
2.1 Background 

The insulated-gate bipolar transistor (IGBT) is essentially a three-terminal power 
semiconductor device typically used as an electronic switch in a wide range of 
applications.  There are several thousand IGBTs in service at any one time at 
Directlink.  Directlink utilises ABB’s Generation One IGBTs on 5 systems1 
(Mullumbimby System 1 was reconstructed using Generation three IGBTs following 
the fire).  IGBTs switch power from AC/DC to DC. ABB, the exclusive sole source 
supplier for IGBTs at Directlink, supplies bespoke IGBT testers for Generation One 
IGBTs to test the proper operation of IGBTs before energising after maintenance. .  

 
2.2 Identification of Need 

 
A Generation One IGBT tester is essential to ensure the thousands of installed 
IGBTs are safe for energise after maintenance. Operating a converter station without 
proper testing of IGBTs risks significant consequential damage to a valve from arc 
flash or fire.  

 
2.3 Evaluation of Alternatives 
 
As the Insulated Gate Bi-Polar (IGBT) technology is exclusive to ABB, there are no 
market alternatives to testing equipment designed for Directlink IGBTs at this time. 
To take nil action and not purchase testing equipment, would be detrimental to the 
interim strategy of maximising all available IGBTs whilst a longer term solution is 
investigated). 
 
2.4 Estimated Cost  

 
The project estimate is $71,500.00 and the purchase will occur in FY21.  

The estimate includes a budgetary quote from supplier ABB and allows for the 
purchase of x 1 unit. 
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3. Power Quality Metering  
 

3.1 Background 
 

Directlink must comply with power quality expectations, of its connection agreements 
and the NER. In the past power quality was monitored on a periodic basis. 
Predictable quality meant that periodic measurement was reasonable forecast for the 
future and power quality management could be undertaken in a gradual manner.  
Power quality metering with logging software will enable ongoing, real time power 
quality monitoring. When operational this will permit the analysis of power quality 
data to inform key stakeholder assessments of the power quality impact of Directlink. 

 
 
3.2 Identification of Need 

 
Widespread investment in Queensland and New South Wales solar and wind 
projects means that there is increased presence of power electronic inverter 
connected generation and an periodic assessment is no longer consistent with good 
industry practice or the NER requirements for Transmission Networks. 
 

 
3.3 Evaluation of Alternatives 

 
Power Quality Metering is not exclusive to a sole supplier and a short form tender 
process will have the framework to assess alternative options based on tailored 
solution packages (see 3.4 Recommendation). An alternative of nil action is not in 
accordance with industry best practice. 

 
3.4 Recommendation  
 
Power Quality will be achieved by investing in power quality metering equipment and 
software. Purchase of this equipment is necessary to maintain the quality of the 
prescribed transmission services. Directlink will assess the value and suitability of 
tailored packaged solutions for HVDC.  

 
 
 
3.5 Estimated Cost  
 

The project estimate is $330,000.00 and the purchase will occur in FY23 and FY24.  

The estimated cost has been formed by requesting quotes from multiple suppliers. 
The project will be executed via a formal Request for Quote or Tender process 
available to the open market and assessed for best value, taking in to consideration 
both price and the suitability of products to Directlink specific requirements.  
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PLAN FOR EFFECTIVE EXECUTION 

The requirement for AER acceptance of capital and operating expenditure specified 
in 6A.6.7(c) and 6A.6.6(c) of the National Electricity Rules is that the expenditure 
must be such as would be incurred by a prudent service provider acting efficiently, 
and represent a realistic expectation of the costs to achieve the requirement. 
 
The delivery of the projects has been scheduled as detailed in the Estimate sections 
above, occurring in FY21 and FY23-F24. 

JUSTIFICATION 

The Testing Equipment project  for “Directlink” is required to meet the following 
capital and operating expenditure objectives set out in clause 6A.6.7(a) and 6A.6.6(a) 
of the National Electricity Rules (the Rules): 

(1) meet the expected demand for prescribed transmission services over that 
period;  

(2) comply with all applicable regulatory obligations or requirements 
associated with the provision of prescribed transmission services; 

(3) maintain the quality, reliability and security of supply of prescribed 
transmission services; and 

(4) maintain the reliability, safety and security of the transmission system 
through the supply of prescribed transmission services. 

The project is justified under clauses (3) on the basis that addressing Testing 
Equipment is required to maintain the quality, reliability and security of supply of 
prescribed transmission services. 

 
Reference Documents  

 
Thumper Unit Supplier Quotes 
ABB IGBT Tester proposal  
Siemens HVDC Metering Solution
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Business Case 
 

Service Provider: APA Group Date: January 2019 

Asset: Directlink 

Project: Stay in Business  

Project Type: Capex/Opex : Capex $0.8m 

Prepared: Kimberley Saunders Project Manager 

Endorsed:  Noel Powell  Reliability Engineer  

Approved: Stuart Dodds Asset and Renewables Manager  

 

PURPOSE 

To present a project recommendation and expenditure forecast for inclusion in the 
Directlink Regulatory Proposal for the years 2020 to 2025. 

 

BACKGROUND 

Stay in Business (SIB) projects are generally ad-hoc and discrete packages of work, 
with a low to medium cost associated as opposed to major projects. Essentially SIB 
is a group of projects that may be unrelated but have been identified as beneficial to 
business operation. 

Over a determination period it is probable that stay in business projects arise that 
cannot be forecast. In response to this, the category requests an allowance for these 
items in the determination period. Notably, the budget requested is a decrease from 
prior determinations as Directlink has sought to identify specific Stay in Business 
items where possible at this time.   
 

This category proposes ad-hoc projects or items of purchase in relation to: 

1. The concreting of switchyard areas  

2. The Motorisation and Relocation of Isolation switches 

3. Improved Security Surveillance  

4.   Essential Tools and Equipment 
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PROJECTS 

1. Concreting of Switchyard at Bungalora and Mullumbimby 

1.1 Background 
 
The PLC filter yard (switchyard) at Bungalora and 
Mullumbimby converter stations is fenced to maintain 
safe approach distances, with the high voltage 
equipment mounted on the ground and an insulating 
layer of rock. Weeds regularly grow through the rock and 
cannot be safely controlled without a complete outage of 
Directlink.  
 

 
1.2 Identification of Need 

 
The weeds can grow at a rapid pace and cause high 
voltage electrical discharge if allowed to get too tall.  

 
 

1.3 Evaluation of Alternatives 
 
Raising the switchyard equipment off the ground was considered as an alternative to 
allow maintenance of the weeds while the equipment is energised. This alternative 
has significant cost, operational impact, and increases the safety risk from working at 
heights during maintenance. An alternative of nil action will not improve the 
functionality of the switchyard and incur recurring costs and maintenance.  
 

 
1.4 Recommendation 
 
The concreting of the PLC filter yard at Bungalora and Mullumbimby will prevent 
weeds growth and decrease outage time for recurring maintenance.  
 
 
1.5 Estimated Cost  
 
The project estimate is $30,000.00 and will occur in FY21. 
 

The budget requested is a preliminary estimate based on discussions with local 
suppliers. The project will be formally quoted in February 2019 and an updated 
estimate presented in the final submission.   
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2. Motorisation of Directlink AC Isolators including MACH Integration and 

Relocation 
 

2.1 Background 
 
Currently the AC Disconnectors and earth switches at Bungalora and Mullumbimby 
are manually operated.  
 

 
2.2 Identification of Need  

 
Motorising the AC disconnectors and earth switches would engineer out the arc flash 
risk to switching operators enabling switching actions to be conducted in all weather 
conditions. It also means that a system could be isolated and earthed remotely via 
the control room removing the need to have switching operators on site for those 
actions.  

 
 

2.3 Evaluation of Alternatives 
 
ABB is the supplier of the Control System including Mach 3 technology and there 
would be cost and schedule implications of having another supplier complete the 
motorisation project that will integrate with the existing control system.  
 

 
2.4 Recommendation 
 

- The project recommendation ensures we are abstracting maximum value 
from the control system upgrade by integrating the key components in 
switching. To align with good engineering and operations practice, it is 
appropriate to move to the motorisation of isolation and earthing switches. 
The scope will include:  

- Disconnection & removal of old hand drive mechanism 

- Design, Supply & Installation of SM800 Units for all six Directlink Converter 
Stations 

- Integration into MACH Control System 

o Modification to HMI 

o Control System Updates 

o Additional IO (Hardware and terminals) 

o Cabling & Materials 
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1.5 Estimated Cost  
 
The project estimate is $500,000.00 and will occur in FY22. 
 
The budget requested includes a formal budgetary quote provided by ABB ($360) 
and an allowance ($140) for the relocation scope of work which will be open to 
market. The budget includes Directlink costs associated and project management. 
   
3. Improved Security Survelliance  

 
3.1 Background 

 
The security at Directlink substations is paramount in protection of the asset and, and 
most importantly a protection of personnel. Any interference with a High-Voltage 
Direct Current asset, including the substations, is a significant risk to the business.  
Directlink seeks to increase surveillance to address this risk. In addition, having 
further transparency on our internal equipment will support our maintenance 
program. Following recent break-ins, including at Bungalora substation in 2018 
where property was stolen, it is apparent that increased camera surveillance would 
be appropriate.  
 
 
3.2 Identification of Need 

 
Bungalora and Mullimbimby substations are High Voltage Direct Current converter 
stations suitable for the entry of inducted, trained and appropriately qualified 
personnel. Whilst the equipment with high risk from interference is generally 
protected, there is a real possibility of harm from trespassers accessing the station. 
In addition to safety risk, Directlink have experienced property loss from past break-
ins with subsequent operations time impacted by investigating the break-in with 
limited surveillance data. 
 

 
3.3 Evaluation of Alternatives 
 
Physical entry barriers are being constructed in FY19 to help reduce break-ins and 
unwanted entry however it is difficult to stop determined tresspassers/thieves using 
barriers alone.   
From time to time Directlink will engage security guard contractor supervision for a 
specific project. Directlink takes the view that full-time security guard supervision at 
the Bungalora and Mullimbimby converter stations would be too expensive.  
 
 
 
 
 
 
 



 

Stay in Business  January 2019 Page 5 of 8 

 
3.4 Recommendation 
 
In increasing Directlink’s security surveillance with the purchase of additional 
cameras, there are multiple benefits to the business, security of supply and to the 
community. These items of purchase increase safety measures whilst providing a 
general maintenance initiative through the monitoring of equipment inside the station. 
Increased surveillance supports the objective of Directlink being a sufficiently 
secured and protected asset.  
 
 
 
1.5 Estimated Cost  
 
The project estimate is $22,000.00 and will occur in FY22. 
 
The budget requested includes a budget quotes provided by security camera 
suppliers and is purchase cost based.  
   
 
4. Essential Equipment and Tooling  

 
4.1 Background 
 
Directlink personnel perform a series of rectification and maintenance duties on both 
the High-Voltage Direct Current (HVDC) cable and the converter stations on a daily 
basis to ensure the optimum performance capability is achieved at all times. These 
activities, including cable fault repairs, require tools specific to HVDC operations and 
maintenance. Periodically our essential tools and equipment require replacing due to 
age, an item requiring repair, or a new technology coming to market.  
 
 
4.2 Identification of Need (per item) 

 
Please refer to Table 4.2.1 Essential Equipment and Tooling provided below, which 
identifies a Background, Recommendation and Estimate per item. The items have 
been tabled due to the specific multiple purchase items within the project. 
 

 
4.3 Evaluation of Alternatives 
 
All items identified in Essential Equipment and Tooling are able to be purchased from 
multiple suppliers. The items are stock standard purchases unless a customisation is 
notified in Table 4.2.1 . A competitive request for quote process is suitable for these 
purchases and will be conducted by Directlink in accordance with APA Procurement 
policy. Nil Action as an alternative option in relation to Essential Equipment and 
Tooling would be in appropriate in that it is definite the need for these items will be 



 

Stay in Business  January 2019 Page 6 of 8 

required and that the nature of these items do incur aging and infrequent breakage or 
loss.  
 
 
Table 4.2.1 Essential Equipment and Tooling 

IDENTIFICATION  
OF NEED (per item) 

RECOMMENDATION  
(per item) 

ESTIMATE 
 

Directlink Operations 
Trailer 
 
The current Directlink 
Operations trailer is 20 years 
of age. It frequently travels 
between Bungalora and 
Mullimbimby stations. The 
trailer is aging and having 
issues, and is no longer 
reliable.  

Renewing of existing essential equipment by 
replacement. 
 
The Directlink Operations trailer is an 
essential vehicle, storing and transporting 
fault repair equipment and tools and signage, 
safety barricading, items for repair on a daily 
basis. Directlink operates with 1 operations 
trailer – this is sufficient only on the basis that 
the trailer is reliable. 

$26 
 
FY21 
 
 

Cable Handling Equipment 
(Stands, Winches) 
 
Stands hold the cable in 
place for the cable cutting 
process. This is important for 
safety, as well as efficient use 
of spare cable as cable 
cutting can be more accurate 
in specific length required for 
the activity. 

Renewing of existing essential equipment by 
replacement. 
 
Stands are an existing item used however 
with their high use and constant revision of 
models on offer to the market, it is 
appropriate to have allowance to purchase 
new stands. For Directlink to respond to a 
cable fault in a timely manner and mitigate 
downtime associated with a repair, 
operations must have access to cable 
handling equipment including stands and 
winches.  
 

$3 
 
FY21 
 
 
 

HV Cable Cutter/Earthing 
Spike 
 
The cutting of cable is a 
frequent  requirement in 
Directlink’s operations. Tools 
that can improve the manual 
handling and labour 
associatted with the cutting 
process should be 
considered periodically for 
what has come available to 
market, it’s suitability and 
benefits included improved 
safety measures.  

Renewing of existing essential equipment by 
replacement. 
 
A Hydraulic Drive Unit offered by companies 
such as The Energy Network (TEN) is a 
mobile and battery operated versatile tool 
with attachments available for cable cutting 
and general handling. 
 
This item allows for the purchase of a 
Hydraulic Drive Unit with customised 
additional cable cutting attachments. 

$14 
 
FY21 
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Cable Repair Tents 
 
Renewing of existing 
essential equipment by 
replacement. 
 
Repair tents provide 
protection to the cable fault 
repair process with shade 
and shelter for personnel and 
the cable itself. The tent also 
creates an isolated work 
space from the community.  

Renewing of existing essential equipment by 
replacement. 
 
For Directlink to perform cable faults in a safe 
manner and protect the open trench from 
external factors including weather events, 
repair tents are required. 
 
This item allows for the purchase of stock 
standard Gazebo tents (frame + sides) from 
suppliers such as Boat Camping and Fishing. 
 

$3 
 
FY21 

SF6 Handling Gear 
 
Sulfur hexafluoride (SF6), is a 
heavy, inert, nontoxic and 
incombustible gas. Its main 
uses are as an insulation 
medium in electrical 
transmittance systems and 
electrical distributing devices, 
making an inert cover, or 
simply for displacing the gas 
mixtures in metals smelting. 
The contacts of the breaker 
are opened in a high-
pressure flow of sulphur 
hexafluoride gas, and an arc 
is struck between them. ... 
Sulfur hexafluoride is 
generally used in high-
voltage circuit breakers and is 
used at Directlink.  

Renewing of existing equipment and 
additional purchase. 
 
SF6 requires specific handling gear for the 
safe use of the gas. In addition, the 
properties of SF6 gas can cause leak 
detection delays and issues in identifying leak 
location and cause.  A signficant leak has the 
potentail to cause a fault and subsequent 
outage. 
 
This item allows for the purchase of a SF6 
handling kit and allowance for a leak 
detection device.  

$24 
 
 
FY21 
 
 

Essential Tools  
 
Renewing of existing 
equipment or new purchases 
of new equipment available to 
HVDC market. 

Renewing of existing equipment and 
additional purchases on an ad-hoc basis. 
 
 
 

$61 
 
FY21 
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4.5  Estimated Cost  
 
The project estimate is $243,000.00 and the purchases will occur in FY21. 
 
A competitive request for quote process is suitable for these purchases and will be 
conducted by Directlink in accordance with APA Procurement policy. 
 

The estimated costs for the recommendations detailed have been included in the 
capital expenditure forecasts for the Directlink Regulatory submissions 

PLAN FOR EFFECTIVE EXECUTION 

The requirement for AER acceptance of capital and operating expenditure specified 
in 6A.6.7(c) and 6A.6.6(c) of the National Electricity Rules is that the expenditure 
must be such as would be incurred by a prudent service provider acting efficiently, 
and represent a realistic expectation of the costs to achieve the requirement. 
 
The delivery of the projects has been scheduled as detailed in the Estimate sections 
above, occurring in FY21 and FY23-F24. 

JUSTIFICATION 

The Stay in Business project  for “Directlink” is required to meet the following capital 
and operating expenditure objectives, in particular, set out in clause 6A.6.7(a) and 
6A.6.6(a) of the National Electricity Rules (the Rules): 

(1) meet the expected demand for prescribed transmission services over that 
period;  

(2) comply with all applicable regulatory obligations or requirements 
associated with the provision of prescribed transmission services; 

(3) maintain the quality, reliability and security of supply of prescribed 
transmission services; and 

(4) maintain the reliability, safety and security of the transmission system 
through the supply of prescribed transmission services. 

The project is justified under clauses (3) on the basis that addressing Stay in 
Business is required to maintain the quality, reliability and security of supply of 
prescribed transmission services 

Reference Documents  

 
Record of Enquiries with local concrete suppliers 
ABB Budgetary Quote Motorisation project 
ABB Technical Scope Motorisation project 
Supplier Quotes Security Camera Surveillance  


