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EXECUTIVE SUMMARY

The transition from the Collins-class submarines to the future submarine fleet will be more complex than any
previous capability transition that Defence has undergone. The submarine enterprise will be in constant transition,
rather than completing a short, bounded transition process. Traditional distinctions between design and build,
between upgrade and sustainment, and indeed between different classes of vessel won’t be as absolute, requiring
Defence and its industry partners to think differently. They’ll need to address challenging risks to prevent a decline
in submarine capability and, ultimately, grow the submarine force and supporting enterprise. Overall, Australia’s
submarine capability must be treated as a single enterprise, not two distinct fleets.
Even if the Australian Government tries to get out of the Collins business as soon as possible, it will still need to
extend at least three Collins submarines and operate them to around 2042 to prevent a capability gap. However,
that approach wouldn’t provide a greater number of submarines until around 2044. Extending all six Collins would
provide more submarines from 2032 and also help to mitigate one of the key challenges in the transition: the
development of a much larger number of submariners. Under this option, the last Collins would be in service until
around 2048, and it would be 45 years old. Regardless of which option the government chooses, it’s likely that
some Collins boats aren’t even halfway through their service lives, and some members of the last Collins-class crew
haven’t yet been born.
There doesn’t appear to be any way to achieve a fleet of 12 submarines before roughly 2054 without breaking out of
the two-year future submarine production drumbeat. Doing so would require even greater spending on submarine
construction and disrupt the continuous build cycle that the government is committed to.
At least three, and probably more, Collins boats will need to undergo some life of type extensions and serve for
at least another 20 years, so maintaining ASC’s ability to sustain and upgrade Collins is essential to a successful
transition. If ASC can’t preserve its Collins sustainment workforce, there will be a capability gap.
One way to preserve ASC’s viability is to decide now that it will also be the sustainment entity for the future
submarine. This will allow it to balance the workforce between Collins and the future submarine as well as to
provide its current workforce with career certainty and development as part of a planned transition from one fleet
to the other. It will also help to ensure sovereign sustainment of Australia’s submarine capability.
However, to provide ASC with the understanding of the future submarine design necessary to sustain and upgrade
the boat throughout its service life, it would be beneficial to bring ASC into the design and build of the future
submarine. One potential commercial model for this could be similar to that adopted by the government for the
future frigate project, in this case with Naval Group taking on ASC’s submarine arm as a subsidiary that may revert
to full government control at some point. This model is, however, not yet proven. However ASC is brought into the
build, it will require careful negotiation.

Executive summary

Bringing ASC into the design and build of the future submarine would also allow it to apply its considerable expertise
in sustaining submarines under Australian conditions with Australian industry partners to the design of the future
submarine. This approach would also allow greater coordination between the upgrade and extension of the Collins
and the design of the future submarine. Collins could serve as a testbed for potential future submarine systems—
provided that did not reduce Collins’s capability or availability.
Moving Collins full-cycle dockings (and then conducting future submarine dockings in Western Australia) could also
address sustainment workforce risks, but a decision to do so will need to balance the short-term disruption against
longer term gain.
Growing the size of the submariner trade is another key challenge, as it will be much larger than it currently is—
potentially over three times as large. Two measures can help to address this. One is to extend the life of all Collins
boats, as the Navy will need more boats to train more submariners. Potentially, Collins could evolve into being a
dedicated training fleet as more future submarines enter service, meaning that the government wouldn’t need to
invest as heavily in maintaining the Collins’ regional capability edge.
But the most important measure to grow the uniformed workforce will be to establish an east coast submarine base
to provide access to Australia’s largest population centres. Without this, it’s very difficult to see how the Navy could
ever crew the future submarine fleet, rendering the massive investment in the vessels nugatory.
There are no clear, stand-out options for an east coast base, and all viable locations are currently occupied.
Therefore, the earlier a decision on the location is made, the more time Defence, industry and those members
of the community who are affected will have to prepare. We should also not assume that it will be the last future
submarines delivered that go to the east; since the point of having an east coast base is to recruit and retain the
workforce, it may be necessary to gain access to that workforce sooner rather than later, by basing either some
Collins or early future submarines there.
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Why we need to think carefully through submarine transition
So far, much of the debate and discussion on the future of Australia’s submarine capability has focused on the future
submarines themselves; for example, on important issues such as the capability requirement, the design, the build
location and, to a small degree, the cost.
But we shouldn’t lose sight of the fact that Australia’s submarine enterprise, made up of the Navy, the broader
Defence Department and defence industry, is embarking on a long and difficult journey that involves much more
than the future submarines.
In one way, that journey starts from where we’re now with a fleet of Collins-class submarines, through a long
transition phase with a split fleet of Collins and future submarines, to a period where the fleet consists solely of
a growing number of future submarines, and finally to the point where the continuous build cycle begins all over
again and a new transition begins to whatever follows the future submarine. But it could equally well be described
as the start of an era of constant transition with overlapping classes of vessels and constantly evolving designs
and capabilities. Transition for the submarine enterprise won’t be a phase between long periods of stability, but a
continual process or way of life.
It’s important to recognise that a well-planned transition isn’t just about getting to the final goal of a regionally
superior future submarine; it’s just as much about maintaining a viable submarine capability throughout a period of
constant change.
The government will need to make decisions about the path it wants to take on this journey. Some of those
decisions have implications not just for how the transition occurs, but for the enduring submarine capability.
Many of the decisions could be politically difficult, and some may need to be made soon.

Transitions aren’t easy
Capability transitions aren’t necessarily easy or straightforward and need to be carefully planned.
Governments generally expect there to be no decline in capability throughout transition, but that might not be
easy. The outgoing platform is nearing, or often past, the end of its design life and, due to obsolescence, might not
be able to deliver the quality or quantity of capability required (which is why it’s being replaced). Moreover, it’s
in competition for resources with the incoming platform. Scarce uniformed personnel need to be transferred off
the old platform so that they can be trained on the new platform. Maintenance personnel and industry are also
transitioning, and moving to the new platform with 30 or more years of service ahead of it looks like a better bet on
job security than sticking with the old one to the very end.
The incoming platform isn’t a sure bet in terms of capability either. The schedule for its entry into service,
particularly for a complex, developmental platform, might not be reliable. This is even more probable many years
ahead of its actual entry, when some key transition decisions may need to be made (such as the basing location,
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the ramp-down schedule for the old platform, and workforce development). Also, teething troubles may limit
the level of capability it can provide for some time, requiring the old platform to stay in service even longer than
originally planned. Moreover, if the new platform is a fundamental step change in capability, or has a significantly
different operating model, a whole raft of new enablers (such as new infrastructure, information systems, and
training and maintenance facilities) may need to be in place before it provides its full capability, finally allowing the
old platform to retire.
History is replete with difficult capability transitions. Governments and Defence can both be at fault. The Oberonclass to Collins-class submarine transition didn’t occur smoothly. Not only were there delays in the Collins schedule,
but the government’s decision to close the Cockatoo Island dockyard, where Oberon maintenance occurred,
resulted in industrial action and the relocation of maintenance to Garden Island. The result was that refits started
later and took longer, and HMAS Otama was out of service for five years.1 Overall, Australia had minimal submarine
capability during much of the transition.
Submarines aren’t the only capability that has encountered difficulties. The government wasn’t confident that
Defence could provide an acceptable level of air combat capability during the transition from a mixed F/A-18A/B and
F-111 fleet to the Joint Strike Fighter. Consequently, it invested in a stopgap measure of 24 F/A-18F Super Hornets.
In retrospect, after further delays to the Joint Strike Fighter program, that decision appears to have been inspired.
So transitions are difficult and need to be thought through and well planned. The plan needs to identify key risks
early, and the hard decisions needed to address them must be made in good time.

We’re now entering a period of continual transition
Traditionally, capability transitions have been bounded. Defence has sought to transition as quickly as possible to
avoid the overhead of operating two different classes of platform simultaneously. Build was completed as quickly as
possible so that the old platform could retire quickly and the new one could enter service quickly. Moreover,
the rapid transition has generally been to a new fleet in which platforms were largely of the same configuration
(for example, all 24 Super Hornets were the same).
Neither of those factors will be the case with the Collins – future submarine transition. First, with a two-year delivery
drumbeat for the future submarine, there’ll be extended overlap between its build and in-service phases. There’ll
also be extended overlap between operating the Collins and operating the future submarine, requiring Defence and
industry to have the ability to sustain both simultaneously.
Second, the drawn-out delivery drumbeat of the future submarine means the final submarine will be delivered
over 20 years after the first one, at which point the original design will be over 25 years old. Combined with the
rapid pace of technological change and the evolving threat environment, that means it will be necessary to design
and build the future submarine in batches or flights so that later submarines incorporate the latest technologies.
Consequently, Boat 12 is likely to be very different from Boat 1,2 so Defence and industry will need to be able to cope
with constant transition.

Distinctions between classes and between acquisition and sustainment won’t
be as clear
Some of the design enhancements built into later future submarine batches are likely to be fed back into earlier
batches during their major dockings as far as possible to keep their capability relevant and ensure commonality.
Therefore, with the future submarine, acquisition activities (such as design and build) and in-service activities
(such as upgrade) won’t be as distinct as previously.
Moreover, distinctions between classes might not be as absolute. Maintaining Collins boats’ capability during
transition will be crucial. One way to do this could be to install elements of the future submarine design into Collins
during its docking. This can be seen perhaps most easily in the combat system and weapons, as the government
has decided that the future submarine will continue to use the US Navy’s AN/BYG-1 integrated combat system, as
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Collins does now. But installing, for example, elements of the future submarine propulsion system in Collins during
its life of type extension could also be possible, or non-penetrating periscope technology. These enhancements to
Collins could also serve as de-risking measures for the future submarine. So, what have traditionally been seen as
sustainment activities for one class of vessel will need to be integrated with design activities for another class.
Defence and industry have made great strides in adopting an enterprise approach to the sustainment of the
Collins. That approach will need to be expanded so that a single enterprise approach is taken to the design, build,
sustainment and upgrade of all submarines in the fleet. This is likely to require a deep change of mindset in Defence
and its industry partners, which traditionally see acquisitions of platforms as bounded, discrete projects separate
from sustainment.

Two key risks in this transition are about people
The transition plan must focus on addressing two key risks, both of which are about people. The first is how
to preserve the Collins sustainment workforce for another 20–25 years in the face of competition from other
shipbuilding and sustainment programs. If Defence and its industry partners can’t do that, there’ll be a submarine
capability gap.
The second is about the uniformed workforce. While the Navy appears to have made great strides in recent years in
developing its submarine workforce, it has historically had trouble in consistently recruiting, training and retaining
sufficient submariners to support a fleet of six boats. Now it will need to work out how to support a fleet of twice
as many boats, each of which is likely to have a larger crew that the Collins. If it can’t do so, Australia’s largest ever
investment in military capability will result in boats that are tied up for want of crews.

What this study is not about
Despite the government having identified Naval Group, which offers its Shortfin Barracuda design, as the
government’s preferred design partner, there’s still considerable public interest in whether the Barracuda is the
right design. This includes discussion about both whether Australia should instead acquire a different kind of
solution (such as nuclear-powered submarines or smaller, cheaper, off-the-shelf boats) and whether proposed
features of the Shortfin Barracuda are viable (insofar as they have been made public), such as its pump-jet
propulsion technology.
This study doesn’t revisit those issues. Rather, it focuses on what will need to be done to implement the plan that
the government has decided on. Its focus is on identifying key risks to achieving the plan and suggesting mitigations.
After considering both, readers may of course make their own minds up about whether the current plan is the best
of all possible futures.

This is a challenge that many stakeholders will need to work on
The government is currently spending $592 million each year on sustaining the Collins.3 That doesn’t include the
cost of crews or the substantial investment in capability upgrades. It’s also planning on investing $79 billion to
acquire the future submarines and potentially around $120 billion to operate them.4 This is a transition process that
Defence and industry have to get right. The capability is too important and the opportunity cost too great if there
isn’t a return on that investment.
This paper isn’t suggesting that Defence, the Navy, the submarine enterprise and the broader submarine community
aren’t thinking through transition and starting to plan for it. Indeed, the theme of the Submarine Institute of
Australia’s biennial conference this year is the Collins life of type extension—a subject at the heart of the transition.5
But now with the government having commenced the design of the future submarine and making public key dates
in the transition schedule, it’s useful for the broader Australian community to have a better understanding of the
challenges associated with submarine transition that the government, Defence and the submarine enterprise will
need to address in order achieve a successful transition.

1. WHAT LEVEL OF
CAPABILITY IS REQUIRED
DURING TRANSITION?
One of the most fundamental things the government needs to decide on is the level of capability it requires during
the submarine transition. Only then can Defence plan for how it will meet that requirement. Both the government
and Defence have stated that there’ll be no decline in capability during the transition. Presumably, this means that
Defence will continue to provide at least the current level of capability. But is that possible? And at what point should
the government expect more capability?

The current capability requirement
Capability is made up of quantity and quality. Perhaps the most important outcome of John Coles’s review of
Collins-class submarine sustainment is that it resulted in a clear definition of the Navy’s capability requirement for
the Collins class in terms of quantity. The Navy’s requirement for the Collins-class submarine is to have:
two deployable submarines consistently available, with four submarines available to the Fleet Commander and
of these four, three submarines consistently available for tasking with one in shorter term maintenance and two
submarines in long term maintenance and upgrade.6
This is illustrated in Figure 1.
Figure 1: The submarine enterprise’s agreed capability requirement

Assured by...

Underpinned by...

Two deployable submarines
consistently available

Four submarines in-service with the
fleet Commander. Three submarines
consistently available for tasking,
with one in shorter-term maintenance

Six submarines in the fleet. Two in
long-term maintenance and upgrade

Source: John Coles, Study into the Business of Sustaining Australia’s Strategic Collins Class Submarine Capability: beyond benchmark,
Department of Defence, Canberra, May 2016, 6, online.

In short, out of six submarines the Navy can deploy two and have one or (at times) two available for other activities,
such as training or exercises.7 As we shall see, that’s different from having two submarines on station.
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The Collins 10+2 usage and upkeep cycle
Submarine availability is underpinned by a usage and update cycle (UUC), which is essentially a long-term plan for
major maintenance work. The Navy’s Collins capability requirement is now supported by a new UUC referred to
as the 10+2 cycle.8 Under this cycle, after 10 years of service a submarine undergoes a two-year full-cycle docking,
currently conducted at ASC’s Adelaide facility. The submarine is taken out of the water to undergo a fundamental
refit, including the installation of capability upgrades. This now includes cutting the back end of the submarine
off to allow easier and consequently more efficient access to its generators and motor. Full-cycle dockings are
complex activities requiring around 780,000 man-hours of work.9 After the completion of the full-cycle docking,
the submarine can serve for a further 10 years. The first two full-cycle dockings under the new model have been
successfully completed (Farncomb and Collins); the third (Waller) began in the middle of this year.10
Figure 2: Collins-class submarine full-cycle dockings are complex activities in which the back end of the submarine is
cut off to allow the motor and generators to be removed

Image courtesy of ASC.

Between full-cycle dockings, the submarines also undergo a mid-cycle docking of around one year. This is currently
done at ASC’s facility in Henderson, south of Perth. This also involves the submarine being taken out of the water.
Some capability upgrades can also be installed in mid-cycle dockings (generally after the first of class installation
has been completed in a full-cycle docking). Between mid-cycle dockings, the submarines undergo shorter
intermediate dockings of around six months, which are also conducted out of the water at Henderson. Submarines
also undergo routine maintenance wharfside at HMAS Stirling, the submarine force’s base south of Perth, as well as
when deployed, either to the east coast or to regional ports.11

1. What level of capability is required during transition?

ASPI has previously described the 10+2 UUC as a beautiful thing, and it’s well structured to support the Navy’s
capability requirement. Between full-cycle, mid-cycle and intermediate dockings, two of the six submarines
are undergoing maintenance. The remaining four are available to the Navy, although one of the three could be
undergoing short-term maintenance. Coles’s final report said that the model was working well and the Collins class
was progressing towards or exceeding world benchmarks for maintenance and availability.12
So, after many years of teething troubles, the Collins fleet is probably now in the sweet spot for availability: the
platform and its subsystems are well understood, technical issues encountered early in its life have been resolved,
and the submarine enterprise sustaining it is functioning well. However, like all fleets, as the Collins class ages it
will face increasing obsolescence issues, so a key challenge will be to maintain its current availability as it ages,
particularly if its life is extended.

What military effect does this requirement achieve?
Australia has submarines in order to conduct operations to our north. There’s little point having submarines
conducting defensive operations off our ports. And if that were the point of having submarines, we could probably
make do with off-the-shelf designs rather than committing to extremely expensive large new designs such as Naval
Group’s Shortfin Barracuda, which is purpose-designed to have long range and long endurance.
One way to quantify capability is through the concept of presence; that is, the degree to which a submarine fleet can
keep a boat on station conducting operations. Endurance, transit time and the number of submarines available are
the key variables in determining how great a presence the submarine force can provide on station. Due to the speed
limitations on a conventional submarine, getting to the places where it can be militarily useful in Australia’s context
takes time. Defence doesn’t disclose operating locations, transit times or transit speeds, but ASPI has previously
used an average transit speed of 8 knots, and our analysis is largely consistent with that of the Submarine Institute
of Australia.13 This results in a 10–15-day transit to key choke-points in the archipelago to our north. Anything less
than 10 days transit time probably doesn’t get the submarine to anywhere strategically significant, or it would need
to transit it at such a high speed that it’s either at great risk of detection or consumes fuel at such a rate that it will
have little left to conduct operations on station.14
A hypothetical submarine with 30-day endurance can’t conduct operations with a 15-day transit time, as it would
need to return as soon as it arrives. So, no matter how big the fleet, it can’t provide any presence on station. As the
submarine’s endurance improves, it can spend longer on station, increasing the presence that the fleet can provide.
With a submarine design with 40–50–day endurance, a fleet of four available boats could maintain a presence of one
(that is, one boat on station) for a bounded period but it would need to devote all of its efforts to that task, with no
capacity left for other requirements such as exercises with other fleet elements, training to ensure the continued
development of the workforce, or short-notice tasking. And if the number of available submarines drops to three,
either through routine maintenance, unplanned mechanical failure or combat loss, then maintaining even one
submarine on station isn’t possible.
A design that can achieve 60–70-day endurance would allow a fleet of six, of which four are available to maintain
a constant presence of one boat on station, but it would only have limited capacity for training, reconstitution or
short-notice tasking. And if the number of available submarines is reduced to three due to combat loss, damage
or unplanned maintenance, it becomes increasingly difficult to maintain a presence. Also, if the area of operations
is further away (say, 20 or 25 days transit), presence falls dramatically. Similarly, if the area of operations can be
reached with less transit time, presence increases, and with a fleet of six boats with 70-day endurance it may be
possible to have two boats on station for a limited period (or one boat in each of two separate locations).
The Collins was meant to achieve 70-day endurance, but it would appear that it hasn’t achieved all of its
requirements and its endurance has fallen short of what was desired.15 It seems reasonable to assume that the
current capability can maintain one boat on station for only for a limited time and range. It may be possible to
surge for short periods to have two submarines on station (particularly if it were close to Australia), but there would
be a cost in deferred maintenance and training, and it’s hard to surge a submarine with its end cut off and diesel
generators being rebuilt.
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In a well-designed submarine, range and endurance are a function of size. According to ministers’ public statements,
the future submarine will be close to 5,000 tonnes, which is roughly a 50% increase over the Collins. So it would
appear that the Navy is aiming to achieve the capability it originally sought from Collins of around 70 days.
Therefore, as the future submarine enters service, the Navy’s ability to sustain presence should increase, but it
will always be difficult to have more than one boat continually on station with a fleet of six.16

Retaining Collins’s capability advantage
In addition to the quantity of capability, the government needs to decide what quality of capability it expects during
transition. Despite years of bad press, the Collins is a very good submarine. It’s equipped with the very capable joint
US–Australian AN/BYG-1 combat system and the Mk 48 advanced capability (or ADCAP) heavyweight torpedo. A joint
spiral development program ensures that Australia gets the benefits of the US Navy’s large investment in continual
improvement programs. While the Mk 48’s capabilities are classified, open sources give its range as 50 kilometres
at a speed of over 70 km/h—much faster than any ship or submarine target.17 Since the torpedo is connected to the
submarine by a wire, it can be updated with targeting information after launch, and, if it misses, it’s smart enough
to circle around and re-engage. As the torpedo develops, it’s likely to take on more of the attributes of a smart,
increasingly autonomous unmanned underwater vehicle.
Figure 3: Collins will remain a potent threat to both enemy submarines and surface combatants, but can it retain its
regional superiority? Former Destroyer Escort Torrens being hit by a Mark 48 torpedo fired by HMAS Farncomb off the
West Australian coast

Source: Defence image library, online.

1. What level of capability is required during transition?

Collins is also very big for a conventional submarine. While some argue that a big submarine is more easily
detectable through active sonar, this risk is mitigated through Collins’s anechoic tiles, which reduce its sonar return,
and through skilled operation by blending with undersea features. Being big also means it has larger sensor arrays
and more processing power, which means it can detect enemy submarines first. Defence is currently conducting
a range of capability upgrade projects, including a substantial enhancement to the Collins sonar, including sensor
arrays and processors. Due to a range of design features to suppress noise, such as low-cavitation propellers, Collins
is also a relatively quiet submarine.
So it’s likely that Collins currently has a capability advantage over the smaller, off-the-shelf conventional boats in the
region. But the question is, how long will it be possible to preserve that advantage with a design that was developed
in the 1980s as more modern conventional boats proliferate, nuclear-powered boats become more common, and
regional antisubmarine warfare capabilities improve?
While the government and Defence express a commitment to a ‘regionally superior’ submarine capability,
attempting to preserve Collins as regionally superior could become challenging. Even if it’s technically possible,
the cost may become prohibitive. Moreover, there’s only a finite amount of work that can be done in a mid-cycle
or full-cycle docking without extending the length of the docking and reducing submarine availability. It may be
that Defence will need to make a trade-off between the work done to improve capability and work done to ensure
availability.18 Since submarine availability is essential in order to allow the Navy to train and grow submariner
numbers on the way to a larger number of larger boats, the government may have to accept a ‘graceful degradation’
in the quality of the Collins capability compared to regional submarines.
In summary, the current submarine capability can support a presence of one boat on station under ideal
circumstances. The design of the future submarine will be likely to improve presence due to its greater endurance,
but having more submarines will also improve presence. Presumably, this was one of the capability effects that
the 2009 Defence White Paper’s decision to double the submarine fleet to 12 was intended to achieve. So the key
question for the submarine transition is: at what point should the Navy aim to exceed the current requirement and
deliver a greater capability effect though an increased number of submarines?
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What we know so far
One of the most fundamental transition questions for the government to decide is the ramp-up schedule for the
capability. With some of the key planning dates in the future submarine program now becoming public, it’s possible
to propose a range of transition scenarios or options that would provide different levels of capability through the
transition. All of the scenarios below assume that the government will require and the Navy will endeavour to
provide at least the current level of capability.

Future submarine schedule
Based on Defence’s public statements and publications, it appears that the first future submarine will be entering
service in the early 2030s. However, ‘enter service’ is an imprecise term. Technically, a vessel enters service when
it’s commissioned, but that doesn’t mean it’s providing useful military capability. Generally, in Defence parlance,
the Chief of Navy declares initial operating capability (IOC) when the first vessel of a class can deploy on operations.
In the case of the air warfare destroyers, the first ship, HMAS Hobart, was commissioned in September 2017, but
IOC won’t be achieved until December 2018, after the vessel has completed its combat system sea qualification
trials and relevant Australian and US authorities have certified that the ship and its systems can do what they’re
supposed to.
For the future submarine, Defence has provided evidence at Senate hearings that the period between
commissioning and IOC could be up to two years, as the first boat is put through trials to test its systems individually
and in combination.19 In the absence of a definitive public schedule, we’ll assume commissioning in 2031, though
IOC will certainly be some time later, potentially around 2033. For our modelling, we’ll assume that the first future
submarine will be operational from around 2032.
We can deduce from the government’s Naval Shipbuilding Plan that it expects a two-year delivery drumbeat; that is,
subsequent vessels will be delivered every two years.20 Defence officials have also stated that there’ll be a three-year
gap between the first and second and second and third boats to allow design problems identified in the initial builds
to be rectified. However, if we assume an average of a two-year drumbeat, that means Boat 12 will be operational
around 2054.

2. Transition options

Collins life of type extension
The current round of full-cycle docking allows Collins submarines to serve for 10 more years and reach their
design life. Without further extension, the first to undergo the current cycle, HMAS Farncomb, will be due to retire
around 2026, followed by subsequent boats every two years. By the time the first future submarine enters service
around 2032, the fleet will be down to just two Collins. Therefore, to avoid a capability gap, some kind of life of type
extension (LOTE) will be required.
Based on a range of studies conducted earlier this decade, Defence officials have provided evidence before
Senate committees that a LOTE is technically feasible.21 This seems reasonable in light of the service lives of other
contemporary conventional submarines.22 What would it look like? Again, based on Defence’s evidence, it would
probably be based on the current full-cycle dockings that are now being done; that is, there would be a two-year
docking that provides another 10 years of service. The first boat to go through a LOTE would most likely be
Farncomb, starting in 2026, which would get it out to 2038. Further boats would follow at two-year intervals.
But the question is: how many boats need to be extended, and for how long?

Transition options
Based on current information, the Navy will have a fleet of six Collins until 2026 and reach a fleet of 12 future
submarines from 2054, but what’s in between those two milestones?23 To answer this, the government needs to
define what it wants the transition to accomplish, in particular what level of capability it wants in between those two
dates. Two broad potential approaches to this are illustrated in the following figure and tables, which incorporate
the information and assumptions discussed above.

Transition option 1: Retire Collins as soon as possible
The first option is based on getting out of the ageing Collins business as soon as possible while avoiding a decline
in submarine capability. Under this model, the Navy would retire a Collins boat whenever a future submarine is
delivered, starting with the first around 2032 and ending around 2042 when the sixth future submarine is delivered
(Table 1 on following page).
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2. Transition options

To achieve this, Defence could potentially limit the number of LOTEs to just three Collins boats. The approach we
have illustrated here would put the three oldest boats through a LOTE and keep them going for another 10 years
while retiring the three youngest boats before them. This might not necessarily be the best approach—it may make
more sense to keep the youngest boats going, since they probably have more life left in them, but that doesn’t mesh
well with the planned full-cycle docking schedule. To deal with this, it may be possible to shuffle the mid-cycle,
full-cycle and LOTE docking schedule to keep the youngest boats going longest and retire the oldest sooner.
We can draw three conclusions from this transition model. The first is that the Collins class would be in service until
around 2042. The second is that the average age of Collins boats at retirement would be 37 years and, depending on
which boats were extended, the oldest three would be between 40 and 43, which is significantly longer than their
design life. While Defence officials have said that this is feasible, it does raise the question of what level of capability
and availability the Collins boats could provide at that point.
The third conclusion is that the Navy wouldn’t get any increase in the number of its submarines until around 2044,
when future submarine no. 7 arrives, 35 years after the 2009 White Paper signalled a need to increase Australia’s
submarine capability. Therefore, any improvement in the capability effect would come only through the better
capability provided individually by the future submarines, not through a larger number of boats. And the Navy
wouldn’t reach the 2009 White Paper’s goal of 12 submarines until 2054, 45 years after that goal was announced.

Transition option 2: Increase the number of boats as soon as possible
As the old saw goes, quantity has a quality all its own. No matter how good a submarine may be, it can be in only one
place at a time. With the current force being able to maintain only one boat on station under optimal circumstances,
it isn’t clear how much uncertainty or deterrent effect that creates in the mind of an adversary, particularly one
that’s willing to sustain some combat losses. There would be clear capability advantages in achieving an increased
number of boats sooner rather than later.
Therefore, the second option presented here’s aimed at getting an increased number of operational boats as soon
as possible, which seems better suited to Australia’s strategic circumstances. To achieve that, Defence would keep
all Collins boats in service as long as possible and not retire them as future submarines enter service (Table 2 on
following page). We’ve modelled all Collins boats going through a LOTE to stay in service for another 10 years, so
they could theoretically be progressively retired between around 2038 and 2048.
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This could be a challenging option to deliver, because the average age of the class at retirement would be around
43 years and the last ones in service would be 45. Even if they could be kept going that long, it isn’t clear whether
they would still be providing a relevant military capability, let alone a regionally superior one.
But this approach does mean that the Navy would get an increased number of boats from 2032. Nevertheless, it tops
out at nine from around 2036 and doesn’t get beyond that until around 2050 (Figure 4). As with the first approach,
the Navy still wouldn’t reach 12 until around 2054; achieving that goal sooner would require another round of Collins
LOTEs, which doesn’t seem feasible.

So what does this mean?
Whichever approach the government and Defence take, there are several key takeaways from these two options.
Figure 4: Australian submarines in service, 2018 to 2058
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First, even if Defence gets out of the Collins business as soon as possible, some Collins boats will need to keep going
until around 2042 to avoid a capability gap, which is 24 years away. Put another, quite sobering, way, even under the
option in which Defence gets out of the Collins business as soon as possible, some Collins boats aren’t yet halfway
through their service lives. In fact, some of the crew of the final Collins boat in service haven’t been born yet. And if
the government decides to put all Collins through a LOTE to increase capability as soon as possible, the last Collins
will be in service until around 2048. That’s 30 years away.
Second, to allow the Collins class to reach that point, Defence will need to retain the ability to conduct mid- and
full-cycle dockings and LOTEs while the future submarines are being built. Moreover, the overlap period during
which Defence will be operating two classes of submarines will be between 10 and 17 years, depending on the
transition option, so Defence will also need to retain the ability to sustain an ageing Collins fleet at the same as it’s
sustaining the future submarine.
Third, while the government has stated that the submarine build will be continuous, the submarine docking process
won’t be. While the future submarine’s UUC hasn’t been announced, under Option 1 the last Collins LOTE would be
completed just as the first future submarine enters service, so it might not be due for its first full-cycle docking for
a decade. Under Option 2, that will still be around five years. This potentially presents challenges for preserving the
full-cycle docking workforce.
Fourth, there’s no way to get to the White Paper goal of 12 submarines before the 2050s without changing the future
submarine delivery drumbeat.24
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Figure 5: If Collins submarines stay in service until the late 2040s, they’ll be as old as Australia’s World War I
submarines, AE1 and AE2, would have been if they had operated until the advent of nuclear propulsion

Source: Australian War Memorial and US Navy.

Transition options and the future submarine schedule
We’ve presented a future submarine program schedule that’s derived from government and Defence’s statements
in a number of open sources. There’s some variation between them, but they consistently place delivery in the
early 2030s.
There’s no reason to think at this point that this schedule isn’t based on Defence and Naval Group’s best
understanding of the work necessary to design and deliver the future submarine. Unlike the offshore patrol vessel
and future frigate programs, which had target dates to cut steel (of 2018 and 2020, respectively) externally imposed
upon them, the future submarine program appears to have had the ‘luxury’ of being able to develop an achievable
schedule from the ground up.
But of course that doesn’t mean it’s without schedule risk. The history of shipbuilding both here and abroad is
replete with examples of projects that have slipped significantly. The Australian National Audit Office’s most
recent Major projects report identifies an average of 29 months schedule slippage after second-pass approval for
the 27 projects it covers (including several in the subsurface domain). For projects that have recently exited the
Major projects report, the average was 43 months. Not surprisingly, the projects with the greatest delays were
developmental ones.25
Delays to the signing of the Strategic Partnering Agreement between Defence and Naval Group suggest that, even
at this early stage, not everything is going entirely to plan. For every two years that the future submarine program
is delayed, another Collins LOTE would need to be added to Option 1 just to maintain the total fleet at six boats.
The fourth LOTE would need to commence in 2032, although a decision and planning to conduct it would need to
be made some years earlier. Overall, a transition model closer to Option 2 provides greater capacity for the fleet to
absorb delays to the future submarine schedule without a decline in capability.

2. Transition options

Transition option 3: Compressing the delivery drumbeat
As many politicians and commentators, including ASPI, have noted, Australia’s strategic circumstances aren’t
improving. If anything, the challenges that originally gave rise to the 2009 White Paper’s decision to double the size
of the submarine force have intensified. Despite that, the transition options based on a two-year delivery drumbeat
won’t increase the size of the force until around 2032 (Option 2) or 2044 (Option 1) and can’t achieve 12 boats until
around 2054.
The Collins fleet, however, was delivered on an average drumbeat of just over one year. To illustrate a ‘pull out all the
stops’ option that would seek to achieve 12 boats as soon as possible, we’ve modelled a one-year drumbeat for the
future submarine (while still scheduling two years between the first and second boats to allow for some remediation
of design flaws), combined with conducting LOTEs on all six Collins. We’ve also assumed that the build of the first
boat can be accelerated by one year (Table 3 on following page).
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The advantages of this option are that it produces an increase in boats from around 2031 and reaches a mixed
fleet of 12 around 2037 and a fleet of 12 future submarines around 2043, over 10 years earlier than the two-year
drumbeat. But this approach presents the following, not insubstantial, challenges.
First, if it takes around seven years to build a future submarine, then under this approach production will ramp up
to the point that seven submarines are under construction simultaneously. It’s by no means clear that the Osborne
shipyard and its workforce will have the capacity to do that.
Second, this approach is also incompatible with continuous naval shipbuilding. Production would ramp up to a
peak of seven boats under construction, then ramp down with successively fewer boats under construction, and
then cease before it was time to start the construction of the successor class of submarines. There would be a gap
of around five years with no construction at all and a further four years with only one boat under construction—
the ‘bust’ after a peak of seven boats under construction at one time would be dramatic, leading to significant
workforce dislocation. This is the fundamental tension between the future submarine as a capability program and
as an industry program.26
Third, this option presents what are likely to be insurmountable risks for the development of the uniformed
workforce; the submarine force would increase from six to 12 boats over only 7 years, requiring the Navy to generate
one additional crew nearly every year.
Finally, as ASPI has argued, the Naval Shipbuilding Plan already places Defence’s investment budget under extreme
pressure, requiring around $3.5–4 billion in cash flow every year once the production of submarines, frigates and
patrol vessels has ramped up. Around $2 billion of that will be required for submarines.27 Reducing the drumbeat
from two years to one year effectively doubles the number of submarines under construction at one time and
consequently doubles the cash-flow requirement, potentially to $4 billion per year, placing even more pressure on
Defence’s budget and requiring reductions in other areas of capability—or an increase in the overall defence budget.
Ultimately, transition is ruled by the tyranny of the drumbeat. At some point, the government may decide it wants
to pay for more submarine capability earlier and accept the disruption to continuous naval shipbuilding that faster
delivery will cause, but we’ll leave further discussion about that to the future and return to considering the transition
challenges inherent in what we know about the current plan.
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3. WHAT SHOULD THE
FUTURE SUBMARINE
ENTERPRISE LOOK LIKE?
Whatever option the government chooses for transition, there will be an extended overlap between the operation
of the Collins class and the future submarine. If Defence can’t ensure the effective sustainment, including full-cycle
dockings, of the Collins for the next half of its life, there’ll be a capability gap. Moreover, with a two-year production
drumbeat for the future submarine, the build phase of the future submarine will overlap with its operation and
sustainment for over 20 years. So we’re no longer in a world where a short build phase is followed by a long
in-service phase. Build and sustainment of the future submarine are thoroughly intermeshed.
Moreover, sustainment of the Collins will overlap for a long period with the build and operation of the future
submarine. And as we have discussed, with the Collins potentially functioning as a testbed for the future submarine,
the design of the latter intersects with the sustainment and upgrade of the former, so the two classes of submarines
will be fundamentally intermeshed. This can be seen as both a risk and an opportunity.

An enterprise approach is essential to ensure submarine capability
Australia’s submarine capability is now supported by an effective submarine enterprise consisting of the Navy,
the Capability Acquisition and Sustainment Group, ASC, and other industry participants. All appear to be working
cooperatively towards meeting the Navy’s requirement. The ministers for Defence and Defence Industry removed
Collins sustainment from the Projects of Concern list in October 2017.
While it’s working well, as John Coles noted, monopsony/monopoly is ‘an intrinsically unstable arrangement. Every
effort will be needed by the key players to retain the central vision.’28 Retaining that vision in a world with a larger
number of players conducting both the build and sustainment of two classes of submarines will be a key challenge.
As we progress through the transition, a key factor that could upset that arrangement is the introduction of
additional submarine construction and sustainment entities into the submarine enterprise due to the Collins and
future submarine overlap. And there are also the surface ship construction programs. The government’s Naval
Shipbuilding Plan states that:
The workforce in South Australia will need to increase by around two to three times from current employment
levels. South Australian shipbuilders will need to increase their workforce by some 3,600 staff from anticipated
minimum levels in 2021, with a strong concentration on the skilled trades.29
While the government is establishing the Naval Shipbuilding College to increase the supply of skilled workforce,
it’s unavoidable that there’ll be competition for industrial workforce between various shipbuilding and
sustainment activities.
The government has stated that Naval Group will not only design but also build the future submarine. As future
submarine construction ramps up, it’s likely that some of the ASC workforce will be attracted to work on the
construction of the future submarine, so the overlap between Collins and the future submarine has already started.
Moreover, as the future submarine enters service, there will also be the attraction of working on future submarine
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sustainment. As Collins’s retirement approaches and future submarine sustainment stretches into a longer, more
assured future, the temptation to move will increase. New workers entering the workforce from now onwards will be
likely to think carefully about which platform offers the greatest career certainty.
There’s no doubt that the submarine enterprise is aware of this challenge. Senior executives from both ASC and
Naval Group have indicated that they’re well aware of the need to preserve the Collins sustainment workforce.
However, at the moment the mechanism to do this is a ‘gentleman’s agreement’ that Naval Group won’t poach ASC’s
workforce.30 Putting red flags about anticompetitive behaviour aside (this is a free country, after all, and workers
have an inherent right to choose where they want to work), it isn’t clear whether a gentlemen’s agreement alone will
be sufficient to ensure the viability of ASC over the next 25 years.

An early decision on the sustainment of the future submarines removes
uncertainty
One way the government could address this challenge and remove uncertainty is to make some key decisions:
•

that sustainment of all submarines will be a single enterprise with a single lead industry entity

•

that ASC or an appropriately structured commercial entity incorporating both ASC and elements of Naval Group
will be that entity

•

that, in order to develop sufficient design expertise to sustain the future submarine through life, that entity
needs to be involved in some capacity in the design and build of the future submarine.

Let’s unpack these points. One could argue that deciding on the future submarine sustainment provider so early
removes the Australian Government’s commercial leverage. Granted, Defence traditionally competes sustainment
contracts and it isn’t uncommon for an entity other than the original manufacturer to be the sustainment entity.
Nor, when sustainment contracts are retendered on expiry, is it unheard of for a new entity to take over, even for
complex platforms such as aircraft.
But submarines are such complex systems that there isn’t a large pool of competent entities that could compete
for the sustainment of the future submarine. Moreover, sustainment of Australian submarines through life means
upgrades. It’s not simply a matter of carrying out a maintenance regime set by the original designer to keep the fleet
at a certain baseline that it reached at the end of the build process. Defence will need an industry partner that can
conduct routine maintenance, deep maintenance such as dockings, and upgrades. Currently, that’s the one entity,
ASC, which is doing it well, and it’s difficult to see how those functions could be split.31
And there’s another wrinkle. We’re moving to batch builds, so later flights or batches of the future submarine will
very likely be different from earlier ones. In order to ensure as much commonality as possible and to enhance the
capability of the earlier vessels, it would be desirable to insert the enhancements built into later batches back into
the earlier vessels, blurring build and upgrade.32
In short, in a world of continuous build and upgrade of batches of submarines, design, build, upgrade and
sustainment are intermeshed activities rather than distinct ones.

Potential sustainment entities
The future submarine sustainment entity will need deep understanding of the original design as well as capability to
modify it in significant ways. This suggests that there are only two entities that could do it. The first would be Naval
Group’s Australian subsidiary; the second would be ASC. A hypothetical third option involving a new entity seems
improbable: why close down the entity that’s currently successfully sustaining submarines in Australia only to set up
a new one from scratch—unless it were based on some combination of the first two options?
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Naval Group as the future submarine sustainment entity
There’s no doubt that—subject to it developing its own capable local workforce—Naval Group would have the ability
to sustain the future submarine. After all, it sustains submarines in France and as the designer and builder of the
future submarine it will have unparalleled understanding of the design and the design philosophy. It would no doubt
have the capability to design upgrades to the future submarine or reverse-engineer improvements in later batches
back into earlier batches. As the designer, it would be able to act as the design authority for modifications to the
original design.
But this approach would have disadvantages:
•

It isn’t clear that it’s compatible with the government’s goal of achieving a sovereign, sustainable submarine
capability if Australia is to be dependent on a foreign or foreign-owned entity for the sustainment and therefore
operation of the future submarine.

•

Australia would once again face the same challenges of trying to manage separate sustainment entities when it
brings the successor to the future submarine into service if that were not a Naval Group design.

•

During the lifetime of the Collins, it doesn’t solve the problem of having multiple submarine sustainment entities
supporting the submarine enterprise, with the resultant lack of a single entity responsible for meeting the
capability requirement.

•

Importantly, it doesn’t solve the fundamental problem of how to preserve ASC’s ability to sustain the Collins
for another 25 years. It’s hard to see how ASC’s Collins submarine sustainment workforce wouldn’t see it as in
their best interests to transition to Naval Group’s future submarine activities well before Collins reaches its final
withdrawal date.

ASC as the future submarine sustainment entity
Noting that ASC is successfully sustaining the Collins, it would seem that appointing ASC to be the future submarine
sustainment entity wouldn’t be without merit. This would remove significant uncertainty from the transition, as
it would:
•

provide continuity in the sustainment of Australian submarines from the current fleet to the next

•

retain the extant deep indigenous expertise in submarine sustainment, including the understanding of how the
Navy operates its submarines in Australia’s environment

•

ensure that one entity would be accountable for the sustainment of all Australian submarines, reducing
competition for resources

•

allow ASC to manage its workforce holistically to transition from Collins to the future submarine with minimal
disruption to either the platforms or the workers (who wouldn’t be tempted to abandon Collins prematurely for
the future submarine if they knew there were a plan to transition them between the two).

There’s certainly a precedent for having an entity that wasn’t the original designer becoming the sustainment
entity: Kockums designed the Collins, but ASC has developed the understanding of the design and the engineering
expertise to become the design authority for both the maintenance and upgrade of the Collins. That wasn’t a neat
process, and the early sustainment history of the Collins was far from ideal. The knowledge and capacity that ASC
now has is valuable and hard won.
With proper planning, it may well be possible for ASC to be the design authority for through-life support of the future
submarine, but that would be more than a matter of the original designer simply handing ASC a pile of user manuals
and wiring diagrams. Developing the expertise would require a fundamental transfer of knowledge from Naval
Group to ASC. What would be the best way to achieve that?

3. What should the future submarine enterprise look like?

A third way—bringing ASC into the design and build phase
The government’s intent for the design and build of the future submarine is to appoint Naval Group as the prime
contractor responsible for both. But bringing ASC into the design and build of the future submarine would, if
properly managed, provide it with sufficient understanding of the future submarine’s design philosophy and
sufficient design expertise to manage the class’s through-life support. Conversely, it would allow ASC to bring its
deep understanding of sustaining submarines under Australian conditions and with Australian industry partners to
inform the initial design and build of the future submarine. ASC currently sources around 90% of the components
needed to sustain the Collins platform (i.e. not including combat system) locally—injecting this knowledge into the
design of the future submarine could help ensure the future submarine is designed for through-life sustainment
and sovereignty.33
As noted above, an approach that brings ASC together with Naval Group also opens up possibilities to use Collins
upgrades as opportunities to test potential systems destined for the future submarine. This could not only enhance
the capability of Collins, but also de-risk elements of the future submarine design and increase commonality
between the two fleets, the service lives of which will overlap for 10–15 years.
Potentially, a range of commercial approaches could achieve this goal. The approach that the government has
adopted for the future frigates could provide elements of a potential model. In that program, ASC Shipbuilding has
been incorporated into the design and build phase by being sold to BAE Systems for a nominal fee. The design and
build will be contracted to ASC as a division of BAE. At the completion of the build, the understanding is that ASC
will be returned to Commonwealth ownership, having had its design capabilities enhanced through the transfer of
knowledge to the point that it will itself be a capable ship designer.34 While no decision has been made on who will
sustain the future frigates, presumably at that point ASC Shipbuilding will have sufficient expertise to serve as the
design authority for any future upgrades (or retrofits of later batch enhancements to earlier batches).
This isn’t necessarily the right or only model for the future submarine. All indications seem to be that Naval Group
(or at least its Australian subsidiary) prefers to be the prime for design and build. And since the frigate approach was
announced only in June 2018, it isn’t a proven model. But the future frigate approach suggests that it’s possible to
think creatively and develop ways to include existing Australian entities in major shipbuilding projects that result in
significant transfers of design expertise.

The bottom line
These aren’t debates that can be put off indefinitely. Collins design and engineering expertise is a precious
commodity that will be very difficult to reconstitute should it be lost, so providing certainty to ASC and its Collins
sustainment workforce is a high priority as we step through the submarine transition.
If the best way to do that is to give ASC a formal role in the design and build of the future submarine to equip it for a
future role in the boats’ through-life support, then this too can’t be deferred indefinitely. The Strategic Partnering
Agreement that will function as the head contract between the Australian Government and Naval Group for the
design and build of the future submarine is currently being negotiated (and is increasingly overdue). Ideally, the role
of ASC in the design and build should be specified in that agreement, but it could perhaps be ‘reverse engineered’
into the agreement later. No doubt, negotiating a role for ASC will be difficult and will need to address a broad range
of challenges arising from commercial issues, intellectual property and control of French sovereign technology.35
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Moving full-cycle dockings to Western Australia
Another piece of the sustainment puzzle is the issue of full-cycle dockings and their location. As we’ve seen,
ensuring ASC’s ability to conduct full-cycle dockings and LOTEs is crucial to the submarine transition. Currently,
Collins full-cycle dockings are conducted at Osborne, with an ASC workforce of 900. However, as demand for skilled
workforce grows in Osborne, the long-term viability of that workforce could be at risk through competition from the
future submarine and future frigate build programs. Moving full-cycle dockings to a different location could mitigate
this risk. Based on freedom of information disclosures, it appears that Defence has investigated the feasibility of
moving Collins full-cycle dockings to ASC’s facility at Henderson in Western Australia (Figure 6) but hasn’t yet sought
a decision on this from government.36
Figure 6: ASC’s submarine maintenance facility at Henderson, Western Australia

Source: Defence image library, online.

Advantages and disadvantages of relocating full-cycle dockings
There appear to be several advantages to relocating full-cycle dockings to Western Australia:
•

It would allow Defence and industry to tap into the industrial and human resources of another major population
centre. Since Australian workers generally don’t relocate, it would also physically quarantine the Collins
submarine sustainment workforce from the construction workforce, reducing competition for them that could
potentially be debilitating for the submarine enterprise.

•

It would co-locate Collins intermediate, mid- and full-cycle dockings, potentially providing synergies and
efficiencies. Mid-cycle dockings aren’t fundamentally different from full-cycle dockings, and there’s much
overlap in the work done in each (although some work, such as cutting the boat in half, is done only during
full-cycle dockings).

3. What should the future submarine enterprise look like?

•

The Collins full-cycle docking facility is located in the middle of the north Osborne submarine shipyard that’s
being redesigned and rebuilt for the construction of the future submarine. Relocating the facility would allow
the most efficient redevelopment of the Osborne yard. Retaining it there means that the future submarine
construction yard would have to be designed and built around it.

•

It would also co-locate all submarine sustainment with the submarine operators, creating additional synergies
and potentially improved capability.

However, putting aside the usual interstate cage-fight over which state is more deserving of defence industry jobs,
there would appear to be some risks with this approach that would have to be resolved to avoid a possible rerun of
the disastrous disruption of Oberon dockings during the Collins transition:
•

Since Australian workers generally don’t relocate, it would require rebuilding the full-cycle docking workforce in
Western Australia. However, ASC could build on its existing mid-cycle docking workforce there.

•

ASC would need to expand its Henderson facility to accommodate the additional workload. ASPI understands
that there’s space to do that.

•

It could be potentially challenging if the first full-cycle docking with this new workforce in the west were the first
LOTE, which is currently scheduled to start in 2026 with HMAS Farncomb and may well be more complex than a
regular full-cycle docking.

Therefore, if full-cycle dockings move, the first in the west should probably be the last regular full-cycle docking,
which is HMAS Rankin in 2024. Using an earlier window (HMAS Sheean in 2022) seems extremely challenging.

Full-cycle dockings and the future submarine
Under transition Option 1 discussed above, if the first west-coast full-cycle docking started in 2024, there would
only be four Collins full-cycle dockings (or eight years of work) before the capability was retired, and only three if the
dockings started in 2026. It’s questionable whether it would be worth the cost and risk of relocating for just three
or four full-cycle dockings if the future submarine’s full-cycle dockings weren’t also conducted in the west. Under
Option 2, there would be seven Collins full-cycle dockings in the west, but the case for moving would be further
strengthened if future submarine full-cycle dockings were also going to be conducted in the west.
There’s no public information on the future submarine’s UUC at this point. Presumably, with a 24-year life of type (to
synchronise with the two-year drumbeat for a continuous build program of 12 boats), some form of major docking
will be required, potentially around the halfway point, which is what we’ve assumed in our transition modelling.37
Also, if the batch build strategy means that at least some enhancements to later batches will be installed in earlier
ones, there’ll need to be some kind of major docking. We can probably also assume that there’ll be something like
mid-cycle dockings, even if not at exactly the same points in time as the Collins mid-cycle dockings.
If Collins full-cycle dockings were moved west, and major dockings for the future submarine were also conducted
in the west, that would also strengthen the argument for having a single submarine sustainment entity for both
classes, as that would better ensure continuity.
If we look at tables 1 and 2, we see that under transition Option 1 there’s a gap of around 10 years between the last
Collins full-cycle docking and the first future submarine full-cycle docking (if it occurs roughly in the mid-point of the
new submarine’s life, say around year 11 or so). The gap under transition Option 2 is less, but still four or so years.
However, during those gaps there will be mid-cycle dockings for the last remaining Collins boats and potentially
the first mid-cycle dockings for the first future submarines (assuming its UUC includes them or something like
them). Therefore, if sustainment of both were to be conducted by a single entity, it would potentially have sufficient
workflow to retain and develop its workforce during the transition.
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While there appear to be some significant factors both for and against moving full-cycle dockings, overall it appears
that there’s short-term pain but long-term benefit to moving. And, if full-cycle dockings are to move, the sooner the
decision is made the better, to allow for the development of the Western Australian workforce, enhance capability,
and allow for the most efficient design of the future submarine shipyard in Osborne.

Conclusion
It might be tempting to say that, because sustainment of the future submarine doesn’t start for another 13 years,
key decisions on sustainment can be delayed. However, delaying decisions will create uncertainty and be likely to
undermine ASC’s ability to sustain Collins. Moreover, if a solution requires integrating ASC into the design and build
of the future submarine, the commercial arrangements to permit that will be complex and require serious planning
and negotiation.
There are also potentially benefits to the submarine enterprise from relocating Collins full-cycle dockings to
the west, particularly if future submarine full-cycle dockings are also going to be conducted there by the same
sustainment entity. This would allow the sustainment entity to balance workforce between both classes and
between the full range of sustainment work (from routine maintenance through intermediate and mid-cycle
dockings to full-cycle dockings) to ensure the continuity of the workforce. Moving full-cycle dockings won’t be
without risk, so, again, earlier decisions will allow for more robust transition plans.

4. DEVELOPING
THE UNIFORMED
WORKFORCE
The development of the uniformed workforce is a key risk
to transition
A key risk to transition is the Navy’s ability to recruit and retain sufficient uniformed workforce to operate a
much larger fleet. Numerous reviews have highlighted the historical challenges that the Navy has had in crewing
submarines. Those challenges go back to the Oberon class and were exacerbated by the relocation of the submarine
capability to the west coast.38
Workforce reviews have also highlighted the need to have a much larger total workforce than just those submariners
on the boats in order to allow submariners to have shore postings, training opportunities and broader career
development so they aren’t constantly going to sea and burning out. The total larger pool could potentially be
double the size needed on the boats at any one time. The Navy is currently implementing its Submarine Workforce
Growth Strategy to achieve the immediate goal of developing the appropriately sized workforce to operate Collins
by 2025.
But that’s just the start of what will be a long process of workforce growth. A Collins boat requires a crew of over
50, and the larger future submarine is unlikely to need fewer, particularly if it has greater endurance. So moving
from six Collins to 12 future submarines will require at least a further doubling of the workforce. Overall, the future
submariner force could be three to four times as large as it is now.
One of the key constraints on growing the number of submariners is the number of boats. It’s difficult to develop
and maintain skills without boats to exercise them. The precipitous decline in submarine availability earlier this
decade not coincidentally led to a decline in crews, which had to be rebuilt once submarine availability recovered
after the Coles review.

Simulation and its limitations
Defence in general is adopting simulation, with good results (Figure 7). For example, the Navy is using simulation to
train its workforce on land so that minimal further training is required at sea to achieve certification. This is done not
just for individual training, but also for collective training, for example for warships’ operations rooms. The current
submarine training centre uses simulators for training. Defence is increasingly using simulation to link real and
virtual entities to allow personnel to train against a more sophisticated range of threats.
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Figure 7: Instructor Justin Woodward of ASC oversees trainees operating the diving safety console and manoeuvring
control console in the Collins-class submarine simulator at the Submarine Training and System Centre at HMAS
Stirling, Western Australia

Source: Defence image library, online.

So simulation will be an essential part of the future submarine training system, and the future submarine program
will no doubt ensure that appropriate simulators will be acquired and delivered to support the ramp-up of
submariner numbers. They will need to accurately simulate all aspects of the submarine and its support system,
both for individual and for collective training.
But simulation has its limits. It can’t fully substitute for at-sea experience, and without real boats there’ll be a cap
on the number of submariners the current fleet can support. The cap may be flexible (it could perhaps be possible,
through the imaginative use of simulation and a multi-crewing arrangement, to grow the number of crews beyond
the current five in anticipation of the future submarine), but ultimately more boats will be needed to grow and
support a larger workforce.

4. Developing the uniformed workforce

Transition options and workforce development
It’s likely that this will be one of the key discriminators that could lead the government and Defence to opt for
transition Option 2 over Option 1.
Under Option 1, in which only three Collins undergo a LOTE, the Navy doesn’t get past six boats until around 2044,
but then it needs to grow a new crew every two years for 12 years. While some preparatory growth could be possible
by using extensive simulation and possibly double-crewing models, achieving that rate of growth is likely to be
extremely challenging, particularly since the future submarine crews are likely to be larger than Collins crews. It
would be highly likely that Naval Group would be producing boats that the Navy couldn’t crew, resulting in either
boats being tied up or the production drumbeat being slowed down, delaying the achievement of a 12-boat fleet
even further. The idea that Australia would get increased submarine availability even later than the current plan
implies because crews are unavailable seems unacceptable, given the strategic environment and the investment
(and opportunity cost) devoted to this endeavour.
Under Option 2, in which all Collins undergo a LOTE, the Navy would start to grow the total number of boats in a
mixed fleet from around 2032 and reach nine by around 2036. It would then have a further 12 years at that level to
consolidate and prepare for a final push between 2048 and 2054 to grow to 12 boats. The growth would start earlier
but would be more moderate, essentially being split into two more digestible phases.
Therefore, from the perspective of workforce development, Option 2 (or something like it) appears to be a more
viable approach. If only as a workforce risk mitigation measure, conducting a LOTE of the entire Collins fleet
has merit.

Collins as a training fleet
Certainly, Collins will remain a capable platform. However, as we discussed in Chapter 1, preserving the Collins as a
‘regionally superior’ submarine is likely to become increasingly challenging as the platform ages. By acknowledging
that, as part of a high (future submarine) / low (Collins) submarine capability mix, Collins doesn’t necessarily need to
remain a regionally superior capability throughout its whole life, options for the future of Collins open up.
As future submarines enter service, one option would be to progressively assign Collins to being a dedicated training
platform focused on qualifying submariners and converting them to the operational platform. An analogy would be
the Hawk lead-in fighter, which converts pilots onto operational fast jets such as the F/A-18. In this scenario, scarce
resources and work in mid-cycle and full-cycle dockings could be devoted to ensuring availability in order to get
submariners sea days, rather than being applied to capability upgrades.
Another approach would acknowledge Collins’s training role but also ensure that it had sufficient capability to
conduct operations in more permissive environments or in scenarios outside of war, which would be left to the
growing number of future submarines. Collins could also serve as a credible threat in challenging collective training
and exercise scenarios. This option would be likely to require greater investment than the previous approach,
but would still allow for some level of ‘graceful degradation’ rather than seek to keep Collins at the bleeding edge
of technology.
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Both of these approaches could also be consistent with Collins performing a role as a testbed for systems to be
integrated into the future submarine. However, both roles would need to be planned and implemented in order to
sustain and enhance submarine capability, not detract from it. Until future submarines start entering service, there
simply isn’t enough capacity in the Collins fleet for it to take on any roles that dilute its frontline operational role.
And, if a Collins is retired whenever a future submarine enters service, there’s unlikely to ever be enough capacity—
a further argument for transition Option 2.
Regardless of the transition model that the Navy adopts to allow it to train its submariners, it will still need to recruit
substantially more submariners and then retain them. One fundamental constraint on its ability to do so has always
been the lack of an east coast submarine base. We examine this issue in the next chapter.
Figure 8: Sailors receiving their dolphins as recognition of achieving submarine qualification.

Source: Defence image library, online.

5. EAST COAST BASING

Why is an East Coast base necessary?
Numerous studies have sought to address the persistent challenges in recruiting and retaining the Navy’s submarine
workforce. All have concluded that access to the population centres of south-eastern Australia would help to
address the Navy’s longstanding problems with crewing a fleet of six submarines and would be essential to crew a
larger fleet.39
The common conclusion, expressed in a 2017 report, is that:
A lack of east coast based submarines reduces the pool of volunteers available to transfer to submarines.
The increasing competition for the available workforce will become more important as the size of the
[submarine] force increases.40
It seems inescapable that without an east coast submarine base there’s a significant risk that submarines will be
tied up for want of crews to operate them. However, establishing an east coast base will be a difficult and expensive
decision. Usually, such decisions don’t get easier with the passage of time.
Good strategic reasons for developing an east coast base have also been outlined in various studies. They include:
•

making Australia’s most effective strategic deterrent more credible in the South Pacific, where China is showing
increasing interest

•

increased redundancy in case HMAS Stirling’s ability to support submarine operations is impaired (there’s one
bridge/causeway into HMAS Stirling and only one channel out to sea)

•

creating greater opportunities to train with other ADF assets, mutually enhancing both submarine and
antisubmarine warfare capabilities

•

creating greater opportunities for submariners to train in busier waterways.

What infrastructure is needed on the east coast?
Not all bases are equal. It’s useful to consider what functions a base would need to perform and therefore what
facilities it would require. The infrastructure necessary to support an effective, safe submarine capability is
considerable. Currently, the Collins capability is supported by:
•

the Submarine Training and Systems Centre at HMAS Stirling, which provides:
– a submarine combat systems trainer (simulator)
– a platform simulator
– a weapons handling rig
– a fully functional diesel engine
– other training aids (‘emulators’)

36

Thinking through submarine transition 

•

the Submarine Escape Training Facility at HMAS Stirling, which includes a 22-metre vertical tank

•

the submarine escape and rescue capability, also based at HMAS Stirling, which comprises submersibles to
dock with disabled submarines and recover their crews, hyperbaric chambers to decompress rescued crew,
and vessels to transport that equipment to the site of a disabled submarine (Figure 9)

•

housing for crew, covering a range of seniority and family circumstances

•

facilities at HMAS Stirling to store and load ordnance, up to heavyweight torpedos and anti-ship missiles

•

torpedo maintenance facilities

•

warehousing facilities for the everyday supplies that submarines need

•

docking facilities, supported by large number of white and blue collar workers, where submarines can be taken
out of the water.

Figure 9: Would a submarine escape and rescue capability also be required on the East coast once submarines
are based there?

Source: Defence image library, online.

5. East coast basing

A range of environmental and community factors would also need to be taken into account. Submarines sometimes
need to run their diesel engines when tied up, which is noisy and generates exhaust. Ordnance storage and
maintenance facilities can’t be located close to the public.
The question that the government will need to decide is: which of those facilities need to be duplicated on the
east coast? Duplicating all of them would provide the greatest capability, flexibility and redundancy, but would be
extremely expensive and require a lot of space, potentially ruling out most or perhaps all potential locations.
A lighter approach that reduces duplication is more likely, but there’ll be some minimum requirements. If the east
coast were essentially a forward operating base, still completely dependent on west coast infrastructure, that
would undermine the rationale for the east coast base in the first place as submarines and submariners constantly
returned to the west for repairs and training. It would also provide little redundancy or resilience should Defence’s
ability to operate out of HMAS Stirling be restricted.
So even a light approach would require substantial infrastructure. This would necessarily include accommodation.
In light of the growing importance of simulation, it would also be likely to include operations room simulators and
control system simulators. Some maintenance facilities would be required. Even if the minimum necessary included
the ability to conduct intermediate dockings, that would still require a facility capable of taking the boat out of
the water. In order to operate the capability safely, it may also be necessary to have a submarine rescue capability
located on the east coast, or at least those parts of the capability that can’t be airlifted quickly from the west.
Overall, a bare-bones approach limited to wharves that submarines can tie up at is probably not viable.

Where should an East Coast base be located?
Various studies conducted over time for an east coast submarine base have reached very different conclusions,
including about various locations in Sydney Harbour, Newcastle and Brisbane. Port Kembla at Wollongong also
has its supporters (and detractors). The reason is that there’s no obvious, stand-out solution, so every option is a
trade-off shaped by different priorities.
Basing the submarines in Sydney Harbour would have the significant benefit of creating synergies with the Navy’s
existing capabilities and infrastructure there, potentially reducing duplication, but finding space in the Sydney basin
would be challenging. Certainly, some infrastructure, such as training facilities, simulators and warehouses, doesn’t
need to be near the water; for example, the Navy has established training facilities for its air warfare destroyers and
amphibious ships in Randwick. However, there will always be some need for waterfront access.
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Figure 10: Fleet Base East Garden Island. Like other options for an East coast submarine base,
it’s rather full already …

Source: Defence image library, online.

One option would be to build submarine wharves on the east of Garden Island (on the left of Figure 10), but that
would project into the harbour in a very visible way, and space on Garden Island for warehouses and maintenance
facilities is already at a premium. HMAS Waterhen on the lower north shore has a very limited footprint. HMAS
Penguin in Mosman potentially has more space, but is difficult for workers to get to and, some would argue, too
exposed to the ocean. Cockatoo Island could have potential but there would also be significant public support for
it to remain a heritage site. Other Sydney basin facilities such as HMAS Watson, which conducts training for warfare
officers and sailors, have little capacity to absorb submariner training. Sydney’s facilities are located on the most
expensive residential real estate in Australia, reducing submariners’ quality of life by imposing long commutes
on them.
There are no straightforward greenfield sites outside of Sydney, either. Not surprisingly, sites with the right
attributes have either been developed as ports or been protected for environmental and cultural reasons (Jervis
Bay, for example), so moving outside of Sydney would be expensive because it would require the acquisition of land.
It would also require the duplication of some of Defence’s facilities already in the Sydney basin. On the other hand,
accommodation would probably be cheaper outside of the Sydney basin.
In short, there are no simple answers, and there are certainly no cheap ones.

5. East coast basing

Why does the government need to think about this now?
It might not be appealing for the government to do anything now that could reopen the Pandora’s box of the Navy’s
future in Sydney Harbour, particularly after the Prime Minister’s recent announcement that Garden Island wouldn’t
be shared with the cruise industry put a lot of speculation and lobbying to rest.41 With the first future submarine not
due to arrive until the early 2030s, it might also be tempting to think that an east coast base wouldn’t be needed
until well beyond then, so any decision on whether and where can be safely deferred to the future. There are two
reasons why this may not be the case.

Basing options are unlikely to improve with the passage of time
The first reason is that all previous studies have shown that all viable candidate sites are already occupied to some
degree. Putting aside scenarios involving a severe economic collapse freeing up port sites (which would probably
put Australia’s ability to invest $79 billion in submarines at risk anyway), this situation will only be exacerbated
through the passage of time as industrial and residential development increases.
Identifying and a securing a site now would prevent further civil development both on the site and around it on
land potentially affected by the base. An earlier decision would prevent ongoing speculation and uncertainty for
those potentially affected. It would give Defence more time to plan and resolve legal issues, but also give any other
affected stakeholders time to relocate.

It’s possible that the first future submarines may be based in the east
The second reason is that we shouldn’t automatically assume that the first future submarines will be based in the
west and, once a certain critical number is achieved (say, six or eight boats) then ‘overflow’ to the east. Once all
aspects of transition have been assessed, it may make more sense to base the first future submarines in the east.
Granted, there are good arguments for introducing the new submarine into the location where Australia’s current
critical mass of submarine expertise resides, but there are arguments for thinking outside the box:
•

An ‘air gap’ created by basing the first future submarine in the east could help avoid disruptions to Collins
operations and sustainment. The west coast sustainment workforce could focus on Collins without ‘competition’
from the future submarine.

•

Since the key reason for basing submarines in the east is to improve recruitment and retention, getting access to
the east coast population centres sooner rather than later could make sense.

•

The first future submarines will go through rigorous operational tests and evaluations and developing
appropriate tactics. This could be enhanced by closer proximity to a large range of ADF assets on the east coast.

And why not start with Collins?
Alternatively, Defence could think even further outside the box. Since the point of an east coast base is to allow the
Navy to generate more workforce, it could make sense to start that process even before the arrival of the first future
submarine. That is, some part of the Collins fleet could be based there, starting soon. As future submarines come off
the production line, they could be based in the west and Collins boats progressively moved east.
Granted, this basing model would need to be reconciled with the challenges facing the Collins sustainment
workforce, but full-cycle and mid-cycle dockings for the Collins wouldn’t necessarily need to move east along with
the boats.
So there’s plenty of scope for some imaginative thinking, but that thinking and the decisions that arise from it need
to start well before the arrival of the first future submarine.
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