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1. Executive summary 
1.1. Action Requested 

This business case proposes the investment of $26.6 million (CY$2023) to undertake rotating major 
maintenance of the GGP’s rotating plant: turbine compressors, reciprocating compressors and gas 
engine alternators (GEAs). In AA5 $18.4 million (CY$2023) will be incurred of which $3.1 million 
(CY$2023) will be allocated to the covered pipeline.1 

1.2. Options considered. 

Turbine compressors 

• Option 1 – Program consistent with APA’s maintenance regime (Recommended Option) 
• Option 2 – Reactive approach 
• Option 3 – Deploy equipment health monitoring 

Reciprocating compressors 

• Option 1 – Program consistent with APA’s maintenance regime (Recommended Option) 
• Option 2 – Reactive approach 

Gas Engine Alternators 

• Option 1 – Program consistent with APA’s maintenance regime (Recommended Option) 
• Option 2 – Reactive approach 

1.3. Project overview 

The GGP’s rotating plant is critical to the safe and reliable supply of gas. This equipment requires 
regular maintenance to counteract the wear and tear associated with continuous or intermittent 
operation. Components such as pistons, bearings, blades, seals, and O-rings are all subject to stress 
and degradation over time, posing risks of equipment failure. 

This document evaluates whether to maintain the current approach (of undertaking periodic 
overhauls consistent with manufacturer recommendations and APA’s maintenance regimes) or 
whether to move to a reactive approach.2 

We find that reactive approaches are likely to result in an unacceptably high risk to supply 
interruptions and that the best balance of cost, risk and performance is to maintain the current 
maintenance regime. 

  

 
1 Ccompressor overhauls are allocated based on the unit. Covered compressor units include Yarraloola unit 1, 

Yarraloola unit 2, Paraburdoo unit 1, Ilgarari unit 1, Ilgarari unit 2 and Wiluna unit 1 – all others are 
uncovered. GEA’s are allocated based on the ratio of covered and uncovered units at each site. The covered 
ratios are Yarraloola 67%, Paraburdoo 33%, Ilgarari 100%, Wiluna 100%, all others are uncovered (0%). 

2 Servicing is considered operational expenditure (opex) while overhauls capital expenditures (capex). 
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• The GGP context – including the GGP’s remote location, limited spare compression capacity 
and high consumer value on reliability. These factors support the adoption of a proactive 
maintenance strategy to manage reliability risks. 

• Good industry practice – is to undertake preventative maintenance of compressors given the 
benefits of reduced failures, more easily forecast costs, and management of spare parts 
which often have long lead times. Reactive approaches to rotating equipment on remote 
transmission pipelines is generally avoided due to associated operational issues, additional 
costs, and risk to deliver on contractual obligations.3 

  

 
3 E.g. the Dampier to Bunbury Pipeline also adopts a proactive approach (see here)  
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3. Turbine compressors 
3.1. Background 

Gas turbine engines operate at high temperatures and speed with very close machine tolerances. 
Internal components moving at high speeds are subject to wear due to the large air volumes and 
thermal fatigue from high internal operating temperatures. As a result, without appropriate 
maintenance and monitoring, internal components will degrade and ultimately lead to a failure and 
catastrophic damage to the turbine. 

The probability and consequence of failure increases over time due to the wear on individual 
components. 

All turbines on the GGP are manufacturer by APA  
 who overhauls the engine. An overhaul returns the engine, power turbine and 

auxiliary gearbox to zero-hour (equivalent to new) condition. The turbine blades, wear parts (discs, 
seals and shafts) are reworked or replaced as required. To reduce downtime, the turbines are 
exchanged (rather than sent for overhaul and returned). 

Engine exchanges are subject to conditions. The turbine must be in running condition or the overhaul 
incurs a cost multiplier The cost of the overhaul increases for every hour over 30,000. If these 
conditions are not met an exchange will be refused (requiring a new engine to be purchased) or 
additional costs will be charged. 

Under APA’s maintenance regime overhauls are scheduled to occur around at 32,000 hours (subject 
to condition assessment) to align with servicing intervals (4,000 hours). This is slightly above  
recommended timeframe of 30,000 hours. This approach has been adopted on the basis that the 
direct cost savings and operational efficiency benefits of aligning servicing and overhauls outweigh 
the additional reliability risks of a failure between 30,000 and 32,000 run hours. 

Recent advancements in monitoring technology and data analytics have the potential to extend 
overhaul timeframes. This would require installing additional monitoring equipment to allow the 
manufacturer to remotely assess equipment health. Overhaul extension would only be possible if the 
condition of the engine was satisfactory. At this stage, no assessment on the feasibility or 
commercial viability of this technology has been completed. 

In additional to run-hours, engine starts causes high thermal stress on the turbine and risk damage to 
internal components. Engine starts have not been a major driver of maintenance, given the 
historically high levels of compression needed across the pipeline (and the high run-hours per 
compressor). However, with lower expected utilisation of the Neds Creek and Wiluna compressor 
stations this may be a greater factor in the future. This risk will be monitored as part of the inspection 
regime. 

Lastly, supply chain constraints are another key factor to consider. While the supply of turbine 
components has return to pre-COVID levels, given the high value of the components (and the 
reluctance of suppliers to hold a large number of spares) there is still a three-month lead time for a 
new engine. As a result, if a catastrophic failure occurs there is a significant risk of limited 
compressor availability for this duration (in addition to the cost of purchasing a new engine rather 
than undertaking an engine exchange). 
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4. Gas Engine Alternators 
4.1. Background 

Gas engines alternators (GEAs) convert mechanical energy from a gas-powered engine into 
electrical energy by creating an alternating current. This alternating current is then converted into a 
direct current through a rectifier and, in the case of the GGP, is used to power various electrical 
components and auxiliar equipment within each compressor station. 

Like any mechanical system, GEAs experience wear over time but with proper maintenance, regular 
servicing and adherence to manufacturer’s guidelines, their life can be significantly extended.  
Without regular maintenance and overhaul, these engines would experience issues such as 
decreased lubrication effectiveness, increased friction leading to part degradation, accumulation of 
debris and breakdown.   

Except for the GEA units at Turee Creek and those currently being installed at Yarraloola, all GEAs 
on the GGP are  

 

In line with original equipment manufacturer recommendations, both  require:  

• Top End overhauls at 15,000 and 45,000 hours – which typically involves refurbishing or 
replacing components located in the upper part of the engine. This process focuses on the 
cylinder head, valves, valve guides, seals, gaskets, and related components. The upper part 
of the engine is disassembled to gain access to the internal components, inspected for wear 
damage or signs of malfunction, cleaned, then reassembled with refurbished or new 
components where necessary. The engine then undergoes testing to ensure proper function 
before being returned to service. 

• An in-frame overhaul at 30,000 hours – more extensive than a top-end overhaul and involves 
the refurbishment or replacement of major components within the engine while it remains 
installed in the chassis or frame of the equipment.  Generally, all ancillary and peripheral 
systems are disconnected before partial disassembly of the engine including cylinder head, 
pistons, liners, connecting rods and other components.  All parts are inspected with 
necessary parts replaced or refurbished. Cleaning takes place before reassembly and 
testing. Following testing, adjustments are often required to fine-tune performance before all 
peripheral equipment is reconnected.  

At 60,000 hours the engines are exchanged.  

These maintenance intervals have been adopted on the basis that the operational efficiency benefits 
of aligning servicing and overhauls outweigh the additional reliability risks of complete engine failure. 

As with turbine engines, supply chain constraints are another key factor to consider. While the supply 
of turbine components has returned to pre-COVID levels, there can still be a significant lead time for 
replacement parts. As a result, if a catastrophic failure occurs there is a significant risk of limited 
compressor availability. 
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6. Consistency with the National Gas Rules 
Undertaking rotating equipment major maintenance in accordance with APA’s maintenance regimes 
and the Asset Performance and Lifecycle Plan meets the requirements of Rule 79 and is conforming 
capital expenditure.8 

Prudent and good industry practice 

Undertaking preventative maintenance of rotating equipment is accepted good industry practice and 
achieves the lowest sustainable cost of providing services relative to other approaches.9 Preventative 
maintenance reduces failures, allows more easily forecast costs, and management of spare parts 
which often have long lead times. Reactive approaches to rotating equipment on remote 
transmission pipelines is generally avoided due to associated operational issues, additional costs, 
and risk to delivery of contractual obligations.10 

Preventative maintenance is necessary to reduce the risks to reliability and security of supply and in 
turn required to maintain capacity to meet levels of demand which current exist as well as to maintain 
the integrity and safety of services.11 

Efficient  

Undertaking rotating equipment major maintenance is the most cost-effective option (relative to other 
options such as running to failure or deploying health monitoring) and is based on a run hour forecast 
which takes into the account new optimised operating philosophy (allowing the deferral of works). 

Preventative maintenance is planned, scoped, and managed by APA’s rotating engineers who 
leverage their knowledge and expertise from managing rotating equipment across a large number of 
pipelines across Australia (both owned and operated by APA). Delivery of works is undertaken by a 
combination of APA technical staff together with specialist external providers. These specialist 
external providers demonstrate specific expertise and are engaged on a competitive basis subject to 
APA’s procurement policies. 

Accordingly, preventative maintenance expenditure is what a service provider acting efficiency would  

To achieve the lowest sustainable cost of delivering pipeline services 

Undertaking rotating equipment preventive maintenance is the most cost-effective option and 
achieves the lowest sustainable cost of providing services. Expenditure of this nature has been 
approved by the regulators for other pipeline assets. 

 

 
8 The allocation of costs between the notional covered and uncovered GGP pipelines is addressed separately. 
9 Rule 79(1)(a) 
10 The Dampier to Bunbury Pipeline adopts a proactive approach (see here)  
11 Rule 79(2)(c)(i), (ii) and (iv) 








