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Executive summary

In 2009, Australia’s government decided that it would replace eight Anzac-class frigates with nine ships optimised for 
antisubmarine warfare (ASW). There was no justification in the Royal Australian Navy (RAN) capstone doctrine for 
acquiring and optimising a frigate for ASW, which it regarded as among the most difficult of naval operations to be 
conducted and most effectively performed using submarines and aircraft of various kinds. General-purpose ships 
can contribute to ASW, but their primary tasks include air defence, anti-shipping and land attack, and command 
and control at sea. Soon, this can be expected to include their being controlling nodes for unmanned vehicles of 
various types.

Powerful and survivable large surface combatants, in numbers commensurate with the expected threat and 
national budgetary limitations, remain central in the order of battle of any navy of a middle-power such as Australia, 
but they need to be fit for purpose.

There were three contenders for what became the Hunter Frigate Program. The Italian FREMM was already in 
service. Spain’s Navantia offered a derivative of the Hobart class, known as the F-5000, proposing an extended 
flight deck, two hangars and an integrated mast to carry the CEA radar. The third design, the BAE Systems Type 26, 
was incomplete, but the first ship for the Royal Navy (RN) had commenced construction. Navantia’s offering carried 
the lowest technical risk, but the FREMM, and much more so the Type 26, would need considerable modification 
to equip it with the RAN’s sensibly mandated changes. Those included the US Navy (USN) Aegis combat system, 
which was to be integrated with a new Australian-developed advanced phased-array radar, the US Standard missile 
system, Australian-specified communications systems, and USN helicopters.

In 2018, Australia selected the Type 26, of which the Hunter will be a derivative. BAE Systems had never integrated a 
US combat system into its RN ship designs. Defence described important aspects of the risk as extreme.

With an estimated displacement of 10,000 tonnes, it will be the RAN’s most numerous and largest, but least 
well-armed, surface combatant. Not including deck-mounted launchers, it will have 32 missile cells, which is 
16 fewer than the smaller Hobart class with 48, and 64 less than the USN DDG-51 (a ship slightly smaller than the 
Hunter) with 96. The Hunter will operate a single helicopter with space to carry a second, versus two for the DDG-51. 
China’s Type 055 destroyer is about 12,000 tonnes and has 136 cells and two helicopters.

From 2016 to mid-2020, the Future Frigate Program cost increased from an estimated $30 billion to $45.6 billion, 
and further increases are likely. Some $6.26 billion has been contracted to convert the ostensibly mature design 
and fund ‘productionisation’ activities, but the schedule has slipped by at least 18 months. In raw terms, the 
approximate cost of a missile cell in the nine-ship Hunter class will be $158 million, compared to about $31 million 
per cell for 10 ships of the now building DDG-51 Flight III. The Hunter’s crew is forecast to be 180, versus the 329 of 
a DDG-51, but nonetheless it will take three Hunters to deliver the same firepower as a single DDG-51 and require 
211 extra crew.

In 2013, the expectation of the government was that its future surface combatant would provide an option to 
conduct strategic strike. In 2021, that option was exercised through the announced acquisition of the Tomahawk 
missile system, which can be fitted to both the Hobart destroyers and the Hunter frigates. Notably, the combat 
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system of the Hunters will also enable it to contribute to a future ballistic missile defence role through the 
acquisition of the SM-3 missile if the government chooses to do so. It has expressed a desire to keep that 
option open.

Naval combat will involve high expenditure rates of guided missiles, but there’s no single missile capable of meeting 
all requirements. With the Hunter’s 32-cell capacity, difficult operational choices will have to be made about how 
many Evolved Sea Sparrow, SM-2 or SM-6, Tomahawk or potentially SM-3 missiles the Hunter frigate carries. Missile 
resupply isn’t possible while ships are underway and may involve transit to a base that could be days or weeks away. 
A ship off-station is no use to those on active operations.

The Hunters aren’t powerful enough to meet the Navy’s needs and won’t give the government a range of military 
options it could need for managing a future conflict. A misguided emphasis on optimisation for ASW operations has 
resulted in Australia choosing a ship unsuited for its needs. A change of direction is needed.

This paper recommends as follows:

• The Hunter frigate program in its current form should be stopped and redirected.

• Agreement should be reached with the US Government to construct in Australia nine ships of the USN DDG-51 
Flight III destroyer, integrating the Australian phased-array radar.

• If negotiations with the US aren’t expeditious, a further three or four ships of the Hobart class already in service 
with the RAN should commence construction as soon as possible, using as much as possible of the combat 
systems and other equipment already being procured for the Hunter class. Wherever possible, the construction 
should be to the original design and not incur the risks of modifications.

• A longer term program of collaboration with the US should be commenced to join its new DDG (X) program 
(integrating the Australian radar), potentially timing Australia’s entry into that program as the end of life of the 
first of the Hobart class is being approached.

• Australia’s naval shipbuilding industry should be provided with multi-decade planning information necessary for 
its proper preparation to deliver the required ships and submarines to the RAN:

– The industry should plan for and then build those ships to be constructed in remediation of the 
Hunter program.

– The RAN’s future ships and submarines programs should be mandated to be built by Australian-owned 
prime contractors, using overseas designers and systems as needed, and to incorporate Australian industrial 
content judged necessary to sustain that industry by an arrangement involving the RAN and industry and 
approved by the government.

– Long-term planning, in the order of 30 years, should be implemented by the RAN, which should provide a 
clear and publicly available articulation of when its large and small combatants and submarines will reach 
the ends of their lives. This will include announcing when replacements will be sought in a timely manner 
in advance of their retirement. The public will similarly be given lengthy notice of intended changes to the 
composition of the RAN’s fleet.

– These plans should be approved annually by government.

• The arrangements for the overall management of Australia’s sovereign shipbuilding program should be adjusted 
to ensure maximum control by the government over the choice of its naval platforms and the fostering of its 
associated supply chains.
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Assessing the Hunter frigate
Assessing the success of a frigate program requires the evaluators to relate the characteristics of the delivered ship 
against the factors that should have been determinants in shaping the operational features that the ship should 
provide when in service. There are multiple processes and procedures that Defence follows to deliver a capability 
in which the focus is on the supply side of the equation and the requirements have been set and agreed, providing 
the basis for a contract of acquisition. This paper instead addresses the inadequacy of defining what the Hunter 
program was required to deliver to the RAN before the government entered contracts for its delivery, and through 
that examination demonstrates important operational limitations that will flow for the ensuing 30 or more years of 
the Hunter’s service life.

The decision to introduce a new class of large warships into the Royal Australian Navy (RAN) isn’t one taken 
quickly or lightly. It’s preceded by a thorough evaluation of what it should do and how it will support the nation’s 
overall defence policy and military strategy. Setting a broad set of boundaries, including cost, is necessary for 
government to have confidence that its new ships can be delivered in the time frame needed and at the agreed 
cost and capability. Designing a new warship afresh can take five to seven years, and some would argue much 
longer. Mistakes will be made on the way, and some won’t be found until the ship has been built and trials reveal the 
problem. The design for the Type 26 ship for the Royal Navy (RN) was let in 2010, and construction was expected in 
2013, but the project has since had a troubled gestation period of cost increases and delays.1 It should be noted that 
the RAN Hunter is a derivative of the Type 26 design, which acts as what’s known as the ‘reference design’. Further 
explanation is provided later in this paper.

A ship’s fighting capabilities and prospects of survival in modern combat are the most important to get right. Key 
factors include technical margins incorporated at the outset for the inevitable changes that will come over 30 or 
more years of service, the size of the crew to operate the ship continuously, and not least how it will be supported. 
Work to bring all those factors to the fore will generate options and introduce choices that must be made to 
condense all that effort into an affordable design that has a technical and cost risk profile acceptable to government, 
and within the skills of those who must turn the design into real warships.

Embedded at every stage in this process of transforming ideas and concepts into reality is the incorporation of 
Defence’s and the Navy’s doctrine on fighting and sustaining the ship when it’s in service. Doctrine is the Navy’s 
documented repository of what it has learned, often the hard way, about how it will fight and sustain its forces 
during operations. Failure to align such considerations will result in a mismatch of the capabilities of the delivered 
ship with how the Navy will operate it in practice. This paper demonstrates that the Hunter program didn’t fully 
consider the doctrinal elements associated with antisubmarine warfare (ASW) and similarly failed to recognise the 
demands of modern air and missile defence that it will need to satisfy.

The RN’s most important requirement seems to be for a ship designed for ASW tasks in the NATO area of operations. 
In that theatre, continuous land-based air defence can be provided, the geographical expanse isn’t as vast as in the 
Indo-Pacific area, where supply chains are always fully extended, and the operations themselves are different from 
those to be undertaken by these ships for the RAN.
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The RAN’s transition from Britain to America to Australia
The RAN has changed much since its formation in 1901. It’s been equipped with warships of a variety of types, 
most of them acquired from the UK, although some were constructed in Australia. During World War I and World 
War II, the RAN distinguished itself on operations using RN ships when it operated alongside the RN and US Navy 
(USN). From the 1960s, however, Australia progressively shifted to acquiring its primary destroyers and frigates 
from the USN, and in 1986 the last RAN frigate having a British design heritage went out of service. The subsequent 
Anzac-class frigates were constructed in Williamstown, Victoria, to a design based on the German Meko frigate. Eight 
ships were produced for the RAN and two for the Royal New Zealand Navy.

In 2000, Australian Government policy recognised a need for further major surface combatants,2 and eventually 
three destroyers of the Hobart class were constructed in Adelaide, South Australia, to a modified Spanish F-100 
frigate design and comprehensively equipped with USN systems and weapons.3 The RAN’s return to having ships 
incorporating much the same modern and world-leading technologies operated by the USN brought the Navy 
back to the journey it had begun at government direction in the 1960s, when its attention to ANZUS and Australia’s 
self-interest demanded it take such a step.

Also in 2000, the RAN published its first version of Australian maritime doctrine,4 which indicated that it had reached 
a level of maturity at which it could adapt the concepts of others to meet its own needs, as well as bringing original 
thought to matters associated with being the navy of a nation regarded as a middle power. Over the century 
of its evolution, the RAN had come to understand that operating a fleet is very different from operating a navy, 
which requires a much greater depth of knowledge, experience and especially strategic and policy development 
skills. Reaching such a point for a navy brings the ability to discern what it needs to meet its operational 
commitments, which in some ways will differ from those of other navies. Australia’s geography is important, as is 
its industrial base, as are the partnerships it enters for sharing knowledge and expertise, as also are the operating 
concepts it evolves as it adjusts to the insertion of new technologies and skills and to variations in Australia’s 
geostrategic circumstances.

The overall design of the Navy must also be considered. There’s a continuous evolution of thought on such concepts, 
and it can be seen now that the incorporation of unmanned platforms and systems is likely to increase as those 
technologies mature. The mix of large, small and other vessels, aircraft, submarines and all manner of craft, devices 
and human knowledge and skills will bring new opportunities and challenges over time. The importance of doctrine 
is that it provides the intellectual basis necessary to ensure the coherent evolution of the entire naval order of battle.

Surface combatants: terminology
An understanding of some terminology will aid the reader of this paper. Cruisers, destroyers and frigates are fighting 
ships. Each is designed with a purpose in mind, which is physically observable in the form of their armament, hull 
forms and the paraphernalia those ships are equipped with to fight and win at sea. It can sometimes be difficult to 
tell the difference between a frigate and a destroyer, although destroyers are typically the larger of the two, and 
cruisers are larger again.

The USN, the naval service that many others, including the RAN, often draw upon for advice, uses the following 
nomenclature for its surface combatants:

… large surface combatants (LSCs), meaning the Navy’s cruisers and destroyers, and small surface 
combatants (SSCs), meaning the Navy’s frigates, Littoral Combat Ships (LCSs), mine warfare ships, and 
patrol craft. SSCs are smaller, less capable in some respects, and individually less expensive to procure, 
operate, and support than LSCs. SSCs can operate in conjunction with LSCs and other Navy ships, 
particularly in higher-threat operating environments, or independently, particularly in lower-threat 
operating environments.5
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In the case of the RAN, the Hobart class is designated as a guided missile destroyer (DDG) and has a displacement 
of 7,000 tonnes,6 whereas the yet to be constructed Hunter class is known as a frigate but is expected to have 
a displacement in the order of 10,000 tonnes.7 The Hunter will be 30% heavier than the Hobart class (Figure 1), 
although the Hobart class has 50% more guided missile cells (48 versus 32). In USN terms, the Hobart class would be 
a small surface combatant, and the Hunter class would be a large surface combatant. The RAN uses the term ‘major 
surface combatant’ and regards both the Hobart and Hunter classes as such, and indeed also regards its ageing 
Anzac-class frigate with a displacement of 3,600 tonnes8 as being a major surface combatant. In this sense, the RAN’s 
terminology seems to need revision.

Figure 1:  Hobart-class destroyers Hobart, Brisbane and Sydney work together at sea for the first time off the east coast 
of Australia

Source: Defence image library, online.

https://images.defence.gov.au/assets/Home/Search?Query=20201210_AFA_030.jpg&Type=Filename
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Sovereign naval shipbuilding plan
The Australian Government acknowledges the symbiotic relationship between the capabilities of the RAN and 
Australian industry. At great cost, the government has commenced implementation of its 2017 Naval Shipbuilding 
Plan,9 which incorporates the requirement for a continuous naval shipbuilding program. Its purpose is to provide 
Australia with control of this national enterprise to deliver and sustain naval capability, while providing economic 
benefits and incentives for commercial investment in advanced industrial capabilities.

The plan recognised commercial risk to Australia’s industry through the monopsony arrangement of Defence being 
its single customer and, in recognising the ad hoc nature of previous shipbuilding programs, it noted that:

Breaking the boom–bust cycle will require long-term planning, consistent long-term decision-making 
and commitment to the continuous build strategy, to allow for the continued development of the naval 
shipbuilding industry, the infrastructure of Australia’s shipyards and the development and skilling of 
its workforce.10

In September 2021, Australia announced that it would acquire at least eight nuclear-powered submarines and would 
cancel its program to acquire 12 conventional submarines. The nuclear submarine’s capabilities in their fullest sense 
are yet to be decided, as is the schedule to be adopted.

The yet to be constructed frigates, and yet to be chosen nuclear submarines, will together be the RAN’s primary 
combat power for at least 50 years and will lay firm foundations for beyond. There’s clearly much at stake in these 
choices. In contrast, commentators have observed that the combat power of the RAN is now at its lowest ebb 
in many years. The transition to a more adequate force structure appropriate for Australia’s geostrategic needs, 
particularly in the light of an expansionist and unfriendly China and a stretched US, will take several decades. 
Long-term planning is essential for having a navy that will meet the needs of the nation. ‘Long term’ means a 30-year 
or more horizon, and that’s been sadly missing.

BAE Systems UK is the prime contractor for the UK Astute-class nuclear submarine. The design and construction 
of nuclear submarines is a sovereign requirement for the UK, which it achieves with assistance from the US. BAE 
Systems Maritime (Australia) is a wholly owned subsidiary of its UK parent and is the prime contractor for the 
Hunter program (Figure 2). If chosen for the nuclear submarines, the company would become the only source 
of major surface combatants and submarines for the RAN. This is an unsound position to be in, and it’s to be 
expected that Australia’s government wouldn’t place itself in a position in which it had no choice over the future 
designs and construction of its ships and submarines. But choosing a British nuclear submarine would ostensibly 
make cancelling the Hunter program more palatable to the UK Government. Comparing the options for the future 
submarine is outside the scope of this paper, but it’s acknowledged that the Astute-class submarine seems to be 
very capable.

Strategically, it would be most prudent to assess the totality of the submarine and frigate programs for their impact 
on Australia’s operational and industrial naval capabilities. Such an assessment, however, is also beyond the scope 
of this paper, but its content demonstrates the value to be gained by conducting such a review.
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Figure 2:  The Hunter-class frigate

Source: Defence image library, online.

Presentation of costs
Costs of the Hunter program as used in this paper are as used by Defence. In 2016, the program was costed 
at $30 billion, and most recently was reported as costing $45.6 billion in out-turned figures, as are used in 
this discussion.

Out-turned figures are assumed to include all costs associated with the program. For example, they might also 
include a cost element for wharves and infrastructure as well as training equipment and facilities. Other programs 
or projects might similarly contribute to multipurpose facilities, which might again be managed under a separate 
project. The overall effect is to make it impossible to precisely compare costs between different programs. Similarly, 
it isn’t possible to identify the cost of a single ship.

Because of that lack of detail, some costing figures in this report may be contestable.

https://images.defence.gov.au/assets/Home/Search?Query=20170619GCS_A_AB33449668.jpg&Type=Filename


Defence policy and 
military doctrine

Introduction
Military doctrine provides the underpinning philosophy associated with a military service—it describes factors to be 
applied in deciding how the service will conduct its operations. Doctrine is broad and open to interpretation within 
its guiding principles. It isn’t dogma, but neither is it to be ignored. In the Australian context, single-service doctrine 
is shaped by overarching joint doctrine, which guides how the services cooperate on military operations.

Australian maritime doctrine
The foreword to the RAN’s current doctrine (2010),11 which is sponsored by the Chief of Navy, whose signature 
appears on the opening page, states that:

Australian Maritime Doctrine is the Royal Australian Navy’s (RAN) capstone work of doctrine. It is a guide to 
understanding the unique nature of the RAN’s contribution to Australia’s national security and how the Navy 
goes about its business. This book brings together the key concepts and themes of sea power, places them 
in an Australian context and explains them in a clear and straightforward fashion. Equally important, it lays 
out the ways in which the RAN operates as part of a joint and integrated Australian Defence Force (ADF) to 
accomplish the maritime security goals set by the Australian Government.12

Primary doctrine tends to be enduring, but will change as conceptual evolution takes place. The advent of new 
technologies, for instance, might permit a service to accomplish its purpose through adapted philosophies. 
A revolution in doctrine is unusual but not unheard of. For example, one took place in the RN before World War I 
through the nearly simultaneous introduction of a wide range of modern disruptive technologies.13 Importantly, 
effective doctrine embodies lessons learned, often the hard way, through the successes and failures of 
operational experience.

Australian maritime doctrine has many similarities to those of the RAN’s RN and USN counterparts.14 That isn’t 
surprising, given the RAN’s evolution since it was formed with RN ships and practices from 1901 onwards. From the 
1960s, it transitioned into a hybrid of its own style through acquisitions of USN warships, involvement in the US-led 
Vietnam War and widescale adoption of USN combat systems, weapons and practices.15

Using doctrine to define naval capability
Doctrine is pertinent to choosing a future warship because the RAN could reasonably have been expected to use 
its tenets in establishing capabilities appropriate to the Hunter frigate. As a measure of the importance of doctrine 
in the highly complex processes of translating government policy into strategy, and then into operational concepts 
and eventually capability, the Defence capability manual, the authority for such processes, defines doctrine as 
‘fundamental principles by which the military forces guide their actions in support of objectives.’16

Hence, doctrine can be seen as flowing through many of the necessary processes as a guide to ensuring that what’s 
acquired will be capable of achieving what’s intended. Where a government or departmental policy document 
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contains a phrase derived from naval doctrine, but which can’t be verified through examination of its source, there’s 
some cause for concern about the writers’ comprehension of the policy document. As will be shown, ‘optimised for 
ASW’ is such a phrase.

A warship has an optimal service life of about 30 years, and the threats it will face will evolve over that period. It’s 
reasonable to expect that intelligence estimates and technological trends would be balanced against doctrine 
in defining the required operating and through-life support concepts, in a manner that collectively leads to a 
description of the solution. Those considerations are amplified in Defence’s guidance on managing the lifecycles of 
its capabilities.17

Those considerations would normally be translated into a statement of functional requirements, after which a 
trade-off of technical solutions and estimated costs would almost inevitably require compromises to balance them 
out. Where either cost or technical achievability, or both, are out of reach, the chosen platform must be regarded as 
being unsuitable and potentially be rejected. Some compromises might lead to high or very high operational risk 
to the point that, in the worst case, some missions may be compromised. If those factors become obvious before 
finalising the design (and they should), then it’s wise to stop the process and thoroughly re-evaluate what’s being 
attempted. It was considerations such as those that ultimately led to the termination of the initial combat system 
design for the Collins-class submarines in the late 1990s.18

Maritime tasks
Maritime tasks as undertaken by the RAN and shown in Australian maritime doctrine are summarised in Figure 3.19 
They’re assigned three primary titles: ‘diplomatic’, ‘constabulary’ and ‘military’. Each has several subtasks that 
together have a very wide span. For example, humanitarian assistance is a diplomatic task, and maritime border 
operations would be described as constabulary tasks. The degree of force expected is associated with the proximity 
of the subtask to the base of the triangle. The third primary task, ‘military’, is subdivided into combat operations at 
sea and combat operations from the sea.

Figure 3:  RAN doctrine—maritime tasks
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Tasks as shown in the diagram aren’t typically done in isolation but could be if circumstances dictate. In practice, 
it’s to be fully expected that units of the Navy will be skilled in conducting any of those tasks and could undertake 
several tasks simultaneously—an important outcome of having multipurpose warships.

Surface combatants
Australian maritime doctrine contains multiple statements regarding ‘major surface combatants’, which is a 
descriptor applicable for the Hunter frigate. It acknowledges that such ships are ‘vital tools of government policy 
across the spectrum of operations’.20 Large and small surface combatants are essential participants to varying 
degrees in practically every task depicted in Figure 3, particularly those tasks having a potential to use lethal force 
connected to them. Doctrine particularly notes that:

Destroyer and frigate-sized vessels represent the minimum size of surface combatant which possess 
surveillance and combat capabilities in all three primary warfare areas (air, surface and undersea) and which 
are capable of sustained independent operations. They are also key elements in any [task group] that the ADF 
may deploy for maritime tasks. Their flexibility and versatility will often make these warships a first choice 
in contingencies.21

Surface combatants are essential tools in achieving ‘sea control’, which is a strategic concept adopted by the RAN, 
RN and USN that means being in control of the air, sea and subsurface for a period of time to the degree necessary 
to complete an operation. Doctrine recognises that sea control ‘will be an essential element of practically every 
other campaign or major operation in which Australia is involved’.22 As a middle-power navy, the RAN might find 
itself in operations against a superior force, and its actions would possibly be ascribed to a conceptual basis known 
as representing those of a ‘force in being’ (previously called a ‘fleet in being’).23 In other words, all units of the 
RAN should contribute to it being capable of inflicting combat damage disproportionate to its size relative to an 
adversary. Axiomatically, all the RAN’s units should be acquired with that intention.

Surface combatants have several attributes that collectively enable multiple political options to be exercised in the 
control of conflict. They have considerable range, which means they have sustained reach and an ability to remain 
on task for extended periods. This is known as being ‘persistent’, which is an important quality when negotiations 
are being conducted and pressure is necessary.24 Being persistent is related to having ‘poise’, which is the ability 
to remain in an area of operations without necessarily being seen, or closing in a manner that gives the desired 
impression to those being influenced.25 Coupled with these terms is the concept of ‘presence’. 26 Being present in a 
place at a particular time doesn’t have to be threatening, but can be a demonstration of capability that can be used 
should it be required.

Major surface combatants of the RAN are akin to the infantry of the Army. They’re the sharp end of the Navy’s 
surface forces and must do many things and do them all to a very high standard. The idea that they can be 
‘optimised for ASW’ contravenes the concept of being general purpose, because to be optimised for a particular role 
inevitably means being less capable in another.

Submarines
Submarines are primarily offensive platforms and use stealth to achieve their mission. In Figure 3, their operational 
characteristics feature heavily in the task labelled ‘Combat operations at sea’, but in some circumstances they’ll also 
make a valuable contribution to ‘Combat operations from the sea’. Their presence, real or implied, is of considerable 
strategic, operational and tactical value.

Submarines are very effective in achieving ‘sea denial’, which means achieving a situation in which others are 
prevented from gaining sea control. 27 Achieving sea denial very much changes the way that combat at sea and from 
the sea is conducted, in that the presence of a submarine completely changes the dynamics of a naval operation. 
The Argentine Navy found that out at great cost, when it lost the cruiser Belgrano to an RN submarine in the 
Falklands War.28 The threat of a no-notice attack can keep ships or other submarines in harbour or unable to go 
where they desire.
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In relation to submarines, Doctrine remarks that their heavy weapons (torpedoes and guided missiles), ‘combined 
with the submarine’s qualities of endurance and stealth, make RAN boats primary strike and deterrence assets.’29 
Submarines are akin to special forces: they’re purpose designed and built vessels expertly operated by highly 
specialised and trained personnel, and are often engaged in extremely dangerous missions always shrouded in 
great secrecy.

Undersea warfare
Undersea warfare is characterised in Australian maritime doctrine as ‘generally the most difficult naval discipline, 
as the threat may neither be readily seen nor detected until after an attack has taken place.’30 The document goes 
on to say that ‘Submarines, naval combat helicopters and [maritime patrol aircraft] are among the most effective 
platforms in searching for, deterring and destroying enemy submarines.’31 That’s amplified further: ‘Major surface 
combatants have torpedo defence systems, active hull mounted sonar and carry lightweight torpedoes. These 
systems are primarily intended for self-defence but may be employed to cover and protect other ships when they 
are escorting high value or mission essential units such as amphibious forces’32 (italics in the original).

Maritime doctrine is augmented by the RAN through a separate document known as Australian maritime operations, 
dated 2017.33 In recognising the role of helicopters in undersea warfare, it notes that:

Submarines pose one of the greatest threats to surface ships, due in part to the difficulty of detecting them 
using ship-based systems. Helicopters are equipped with a range of advanced sensors and weapons that aid 
in the detection, tracking, classification, identification and prosecution of submarines beyond the threat of 
modern submarine-launched torpedoes.34

Maritime operations also gives some assessments by the RAN of the implications of emerging concepts and 
technology on maritime doctrine, wherein ‘theatre ASW’ is described as the conduct of ‘wide area ASW within 
Australia’s area of interest’35 and is accomplished using a multitude of sensors to detect, localise and ultimately 
prosecute a submarine if required, ‘but outside any maritime task group operating area.’36 The advice goes on to 
say that:

Since the 1990s ASW has shifted from the deep water open ocean to the littorals and detection of modern 
diesel electric submarines in shallow waters, especially archipelagos [sic], is very difficult. The locating and 
destruction of an adversaries [sic] submarine has, and always will be, a protracted activity that often requires 
a disproportionate amount of resources to undertake. 37

The possession of nuclear submarines by Australia will add their significant capabilities to prosecuting both nuclear 
and conventional submarines of any potential adversary.

A synthesis of this doctrinal advice should convey that all submarines are extremely difficult to find, require the 
highly time-consuming use of multiple platforms and organisations at sea and ashore, and require the use of 
wide-area surveillance techniques coupled with special sensors and weapons to find and attack them. Aircraft, 
including helicopters, and other submarines, and probably unmanned vehicles of various kinds, are needed to 
locate and attack them (Figure 4). The contemporary role of ships in this ‘battle’ is primarily to coordinate resources 
where their involvement is appropriate, but, so far as is possible, their primary defensive measure is to remain 
outside the weapon range of a submarine that might attack them.
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Figure 4:  Effective ASW requires multiple platforms, which include the RAAF P-8A maritime patrol aircraft

Source: Defence image library, online.

Summary of doctrine
The preceding discussion is intended to provide an understanding that, through an interpretation of the Navy’s 
published doctrine, it’s possible to make some judgements concerning the mission of the Hunter frigate, and 
particularly those implications that flow from an assertion in government policy statements, to be highlighted 
below, for it to be ‘optimised for ASW’.

Doctrine is by no means the only consideration when assessing the capabilities of a future warship but does hold 
primacy when it comes to articulating how the ship will be fought and operated. As a precursor to the finalisation 
of government defence policy, there’s a necessary interaction of doctrinal guidance and how government policy 
might be achieved. Eventually, if conducted with discipline, it will lead to a harmonisation of the policy with what 
doctrine portends will be possible with the platforms and systems to be acquired and operated to meet the policy 
objective. If policy changes, then an assessment of the Navy’s doctrine would lead to an evaluation of what should 
be achievable with the existing force structure, and hence identify any gaps that might emerge.

https://images.defence.gov.au/assets/Home/Search?Query=20220223raaf8668866_0077.jpg&Type=Filename


Government policy: 
replacing the Anzac 
frigates

The importance of policy
Government defence policy forms the basis for making decisions and applying resources to achieve related 
outcomes. The Department of Defence will have been involved in its pre-approval considerations and then typically 
be required to bring forward proposals that deliver the required results.

Understanding the intent of government policy, from its first announcement to its subsequent evolution and then 
execution, provides the basis for evaluating the solution eventually adopted in 2018 when the government chose 
the British Type 26 frigate design as the replacement for the Anzac frigate. The policy announcement, made in 
2009, became the genesis of what became the Hunter frigate program, and later policy statements were built upon 
that foundation.

Defence policy 2009
The Rudd Labor government’s Defence White Paper of 2009 (Defending Australia in the Asia Pacific century: 
Force 2030) was a watershed in reorienting Australia’s defence requirements towards deterring and then defeating 
attacks against Australia, requiring it to adopt a predominantly maritime strategy. This policy declared that Australia 
required forces capable of operating wherever ADF would be deployed.38 The policy recognised that ‘Major surface 
combatants, and other forces, were necessary to establish sea control [emphasis added], and to project force … and 
supporting land forces.’39 As has been shown, ‘sea control’ is a conceptual term used in maritime operations, and in 
the RAN’s Australian maritime doctrine applicable in 2009, was defined as being:

… that condition which exists when one has freedom of action to use an area of sea for one’s own purposes 
for a period of time and, if required, deny its use to an opponent. The state includes the air space above and 
the water mass and seabed below as well as the electro-magnetic spectrum. To an increasing degree, it also 
includes consideration of space-based assets.40

Here we can clearly comprehend doctrine sponsored by the Chief of Navy being accommodated in government 
policy. Doctrine is important because it codifies how the service wants to conduct its military operations, and it can 
be expected that government would normally accept that advice.

In addressing the RAN’s force structure, the 2009 policy declared that:

By the mid-2030s, we will have a more potent and heavier maritime force. The Government intends to replace 
and expand the current fleet of six Collins class with a more capable class of submarine, replace the current 
Anzac class frigate with a more capable Future Frigate optimised for ASW; and enhance our capability for 
offshore maritime warfare, border protection and mine countermeasures41 (emphasis added).

The policy also recognised that the threat to surface combatants had increased and, potentially, that the 
replacement program for the Anzac frigates hadn’t been managed in a timely fashion, and that the Anzac class 
was intended to be upgraded to increase its anti-ship missile defences.42 As will be shown, the sense of Australia’s 
increasing degree of geostrategic concern was to continue through subsequent policy documents to 2020.
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Although the policy paper of 2000 had heralded their acquisition,43 the term ‘Air Warfare Destroyer’ was used 
for the first time in the 2009 statement: ‘The Government will proceed with the acquisition of three Air Warfare 
Destroyers (AWD). In order to enhance the air defence capabilities of the AWDs, the Government will equip them with 
the Standard Missile 6 (SM-6) long-range anti-aircraft missile.’44 The AWD became the Hobart-class guided missile 
destroyer, equipped to be a general-purpose warship. It was designed to perform multiple roles and, with its air 
defence capabilities particularly, could provide escort protection for army units comprising hundreds of personnel 
and their equipment, embarked in the yet to be delivered amphibious landing helicopter dock (LHD) amphibious 
ships entering service in the coming decade.45 The use of the term ‘Air Warfare Destroyer’ in the 2009 paper was 
possibly a way of simplifying the ship’s purpose for public understanding. In naval parlance, it has no intrinsic value.

Defence white papers are coordinated with all major government departments but drafted and controlled by the 
Department of Defence. For the highlighted term ‘optimised for ASW’ to have been included in 2009, it can be 
reasonably assumed that it originated within the department, and that the RAN probably may have been its source 
or may have agreed to its inclusion. Given that its doctrine was being incorporated into the policy statement, it 
isn’t clear why the RAN would have accepted that stipulation because such a philosophy wasn’t present in the 
then first edition of its Australian maritime doctrine, published in 2000.46 Speculatively, it could be that because 
the Hobart-class destroyers, then still under construction, were known colloquially as ‘air warfare destroyers’, and 
that some other simple term was necessary to explain that the Navy needed a way of combating submarines to be 
achieved through acquiring a different class of ships. Hence those ships to be acquired simplistically became ASW 
frigates. If that was the case, then the government was acting on the advice it was given. If not, then some other 
explanation could be present, but there’s an inconsistency of application.

Defence policy 2013
The strategic outlook in the Abbott coalition government’s Defence White Paper 2013 recognised that a combination 
of events, notably competition between China and the US and China’s occupation of territorially disputed islands 
and atolls in the South China Sea, were contributing to ‘the evolution of a more complex and competitive order’.47

Regarding naval capabilities, the policy demonstrated a shift in thinking towards acquiring more offensive 
capabilities, in that ‘Australia’s Air Warfare Destroyers, future submarines and future surface combatants will provide 
options for the Government to expand strategic strike capabilities if required’48 (emphasis added). The direct intent 
of the government therefore was that a criterion for the selection of the future surface combatant would be that 
it gave the government its required option to conduct strike operations.49 Strike isn’t the same as providing naval 
gunfire support against coastal targets, as can be done with medium-calibre guns.50 The capability for tactical, as 
opposed to strategic, strike comes through the possession of long-range guided weapons, such as the Tomahawk.

Given the nature of naval warfare, a land-strike missile would inevitably become one of several missile types to be 
embarked by the future ship, and that obligation would need to be factored in when deciding on its overall size and 
capabilities, which in turn should inform the process of choosing a design. The subsequent 2016 Defence White Paper 
didn’t contain the same phrase concerning strategic strike, and Defence may have taken the view that it no longer 
applied as a consideration. But, given that government concern about deteriorating geostrategic circumstances was 
already growing, adopting a less offensive stance, or removing its option, was contrary to what might reasonably be 
needed by the government in the future.

As will be shown, the 2013 option required by government to expand its strategic strike capabilities, and exercised 
in practice in 2021, hasn’t been achieved in a practicable manner. Defence capability planning on major platforms 
always has long-term implications, particularly where uncorrected missteps have been made.

The 2013 policy didn’t use the term ‘optimised for ASW’ but did again state that a replacement for the Anzac frigate 
would be acquired. The policy remarked that ‘The Adelaide and ANZAC Class frigates which form the current major 
surface combatant fleet will be progressively retired as part of a transition to the future surface fleet with a greater 
emphasis on anti-submarine warfare’51 (emphasis added). The threat from submarines was thereby acknowledged 
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as increasing, but how they were to be countered was understandably covered only in a broad sense. Why the entire 
RAN fleet should shift to having an emphasis on ASW was similarly not clearly articulated, but adopting such a policy 
would necessarily leave the RAN without options in other spheres of naval operations. Thinking about the actual 
purpose of the RAN seems to have been incomplete.

Defence policy 2016
The Turnbull coalition government’s 2016 Defence White Paper policy stated that Australia’s security rested on 
ensuring the achievement of three primary interests: a secure and resilient Australia, a secure nearer region, and a 
stable Indo-Pacific region and rules-based global order.52

As was incorporated in the 2009 and 2013 papers, the intent to emphasise the role of the future frigate in ASW was 
repeated when it declared that: ‘Nine new future frigates optimised for anti-submarine warfare will be introduced 
into service from the late 2020s to replace the existing fleet of eight Anzac Class frigates, with construction to start in 
2020’53 (emphasis added). Maritime strike was noted as ensuring that maritime and land forces were to be provided 
with improved strike capabilities, including land-based anti-ship missiles,54 but elsewhere in the 2016 policy all 
references to strike are in the context of Australia’s airborne capabilities.

The accompanying 2016 Defence Integrated Investment Program provided no funding specifics but incorporated 
a requirement to provide: ‘9 anti-submarine warfare frigates to replace Australia’s existing fleet of 8 Anzac Class 
frigates.’55 In providing more detail, the Investment Program remarked:

Following a competitive evaluation process, a continuous build of Australia’s future frigates will begin in 
South Australia in 2020. The future frigates will be required to conduct a range of missions, with a particular 
focus on anti-submarine warfare. They will have sufficient range and endurance to operate effectively 
throughout maritime South East Asia. They will be able to be deployed from forward bases, such as in the 
Middle East, and will be equipped with a range of offensive and self-protection systems.56

The intent to acquire maritime strike capabilities is to be found in a separate graphical table in which it’s listed as 
being an element of the ADF’s air combat capability.57

Australia’s practice has been to generate broadly based acquisition programs, such as the 2016 Defence Integrated 
Investment Program, that give effect to the strategic guidance contained in defence policy, such as the 2016 Defence 
White Paper and its forerunners. In contrast, the USN, which has arguably sustained a continuous sovereign naval 
shipbuilding industry for over a century and from which lessons can be learned, is obliged to produce and keep 
updated a detailed five-year and broader 30-year publicly available shipbuilding plan.58 The US approach helps 
provide force structure planners with clarity and gives shipbuilders, their workforce and their suppliers, visibility 
on how they should be preparing to accommodate and balance supply and demand. Shipbuilding occurs over 
decades-long timescales, and Australia’s vague method of planning will need to change. Long-range planning 
will give planners of multiple persuasions options to adapt future types and numbers of ships necessary to meet 
changed requirements. Having one or more shipyards unconstrained through their ownership arrangements to 
construct any choice made by the government would be a significant advantage in maximising efficiencies.

2018: Announcement of the Hunter Frigate Program
The government’s decision to acquire nine ships, then becoming known as the Hunter class, was announced 
publicly in June 2018.59 The pronouncement proclaimed that, as well as delivering one of the world’s most advanced 
ASW frigates, the program would cost $35 billion in out-turned prices, and that the ships would begin entering 
service in the late 2020s. The program was going to create 4,000 Australian jobs, secure a local naval shipbuilding 
industry for decades to come and incorporate about 65%–70% of Australian content. There was no indication of 
how the percentage of Australian content was to be measured.
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When announced, the Hunter project was intended to act as the foundation activity for Australia’s instigation of a 
continuous naval shipbuilding program via a revitalised industry. This was judged as necessary to ensure that the 
government could effectively plan and resource the ships it regarded as appropriate for the RAN.60

Prime Minister Turnbull said the ships would provide the ADF with ‘the highest levels of lethality and deterrence 
our major surface combatants need in periods of great uncertainty’. It was also noted that the ships would have the 
‘capability to conduct a variety of missions independently, or as part of task group’. To ensure that it was understood 
how much the government expected of these ships, he added: ‘Incorporating the leading edge Australian-developed 
CEA Phased-Array Radar and the US Navy’s Aegis combat management system, with an Australian interface 
developed by Saab Australia, the Hunter class will be one of the most capable warships in the world.’61 Hyperbole 
isn’t unusual when politicians make grand announcements, and the veracity of the Prime Minister’s assertions of 
lethality, deterrence and global capability is tested later in this paper and found wanting.

There were three contenders for the Hunter frigate program. The Italian FREMM offered by Fincantieri was a ship 
already in service. Spain’s Navantia offered a derivative of the Hobart class, known as the F-5000, with a proposed 
extended flight deck, two hangars and an integrated mast to carry the CEA radar. The third design, the British 
Type 26 (Figure 5), was incomplete, but the first ship had commenced construction. Navantia’s offering carried 
the lowest technical risk, but the FREMM, and much more so the Type 26, would need considerable modification. 
Defence described elements of the Hunter program, particularly its schedule, as being of extreme risk.62

Figure 5:  The first Royal Navy Type 26 frigate, HMS Glasgow, under construction

Source: UK Ministry of Defence, online.

Modifying existing designs to meet operational requirements that differ from the basis of the original design has 
rarely been successful. The opinion of a respected US warship naval architect is that ‘To construct a large class of 
ships or one with significantly different requirements than an earlier design, it’s sensible to develop a totally new 
design.’63 It may be that Defence regarded the Type 26 reference design as adequate, but progress so far would 
indicate quite the opposite.

https://www.defenceimagery.mod.uk/Home/Search?Query=45168912.jpg&Type=Filename
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Defence policy 2020
The 2020 Defence Strategic Update, the Australian Government’s most recent pronouncement of defence policy, 
noted that: ‘Australia’s strategic environment has deteriorated more rapidly than anticipated … in the 2016 Defence 
White Paper.’64 It went on to assert that: ‘Our region is in the midst of the most consequential strategic realignment 
since the Second World War, and trends including military modernisation, technological disruption and the risk of 
state-on-state conflict are further complicating our nation’s strategic circumstances.’ 65 No interpretation is needed 
to understand that geostrategic risk is believed to exist for Australia’s security, or that timeliness in the delivery of 
capabilities has become more important.

By August 2021, Defence had acknowledged that the Hunter program was already about 18 months to two years 
behind schedule,66 and its final critical design review wasn’t expected until mid-2024.67 The first of the class was 
estimated to enter service in about 2033.68 The ship’s displacement had grown from an expected 8,800 tonnes69 to 
at least 10,000,70 with a weight growth margin of about 3.3%71 (a figure regarded as being well below the 8% to 10% 
expected at this stage of the design72), thereby placing a major constraint on its future evolution.

In 2016, the Future Frigate Program was costed at $30 billion, and most recently was reported as costing $45.6 billion 
in out-turned figures,73 with further increases likely. Canada is similarly adapting the UK Type 26 design and is 
having comparable cost problems. 74 Cameron Stewart of The Australian wondered in July 2021 whether the Hunter 
program was in worse shape than the (later cancelled) Attack-class submarine program and commented that it had 
been denied by the Turnbull government that the British choice was linked to fostering closer ties and trade links 
with Britain in its post-Brexit era.75

The Hunter design is clearly having technical problems in meeting its functional and other requirements. Trade-offs 
in capability can be expected to remain within a yet unknown cost cap. Costing of individual program elements isn’t 
possible with accuracy, but if it can be assumed that 75% of the $45.6 billion program cost can be attributed for nine 
complete ships, then the average cost of each ship will equate to $3.8 billion. That figure is contestable; however, if 
the program cost of the ships is changed to 60%, then the average cost per ship changes to $3.04 billion, and at 50% 
the average cost per ship reduces to $2.5 billion. It’s hard to know if either  75%, 60% or 50% of a program being 
expended on the primary reason for its existence is good value for money, but  greater clarity about where funds are 
being spent would increase public comfort in this aspect.

The Hunter program is currently contracted for $6.26 billion to achieve an approved design,76 after which a further 
contract will be awarded for construction.77 How Australia found itself paying $6.26 billion to modify an existing 
design that was ostensibly mature enough for the UK to start construction and, through its digital basis, one that 
was proclaimed to be readily amenable to change, needs some explanation. A 2018 review of the program by 
Australia’s Auditor-General noted that: ‘Defence advised the ANAO in December 2017 that while the third design isn’t 
an in-service frigate, and wasn’t considered mature at the time of selection, sufficient data was provided to Defence 
as part of the competitive evaluation process for this frigate’s design to now be classed, by Defence, as mature.’ 
Given the degree of redesign needed to progress to this point, it’s reasonable to question how the Type 26 was 
placed on the list of contenders in the first place.

Reaching the end of the design phase, should that prove to be achievable satisfactorily, provides an opportunity 
to take a different path if the design has involved too many operational compromises. Whether that achievement 
is possible ought to be already evident to Defence, and if it won’t meet the Navy’s needs, then the program should 
immediately change direction. Arguing over sunk costs will simply lead to more of them.
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2021: The Australia–UK–US defence arrangement (AUKUS)
In September 2021, Prime Minister Morrison, in conjunction with Prime Minister Boris Johnson of the UK and 
President Joe Biden of the US, announced the formation of a new defence arrangement for the sharing of sensitive 
information and technologies between their countries—known as AUKUS. The major announcement was that 
Australia would acquire at least eight nuclear-powered submarines, and an 18-month study would be conducted to 
determine the details of how implementation will take place.78 An accompanying press release also announced that 
Australia would acquire the Tomahawk missile system, to be used for land-attack purposes and to be fitted to the 
RAN’s Hobart-class destroyers during a future modernisation program.79

While there was no mention in the AUKUS announcement of the Hunter frigate being fitted with the Tomahawk, 
there’s little doubt that in 2013 the government had wanted an option to conduct land strike from its future major 
surface combatants,80 and subsequent official statements have reinforced the importance of the Hunter frigates as 
being Australia’s most modern surface combatants. It’s illogical to equip only the three ships of the RAN’s Hobart 
class with Tomahawk when their combat systems are almost identical with those of the Hunter class. Ministers will 
be disappointed to find that the land-strike option they expected to be available is going to be impractical.

Strategic policies require careful choices
The policy statements of 2009, 2013 and 2016, spread over approximately seven years, acknowledged a 
progressively deteriorating trend in Australia’s geostrategic circumstances, which was then made stark by the 2020 
Defence Strategic Update. The concept of extended warning time for conflict has usually proven to be a false hope, 
but it can also be argued that the RAN’s ships and submarines currently in service should be capable of meeting 
any of the here and now security challenges to be faced by Australia as a ‘force in being’. Nonetheless, through 
facing a deterioration predicted from its own intelligence sources, it should be expected that minimal risks would 
be taken by government when making choices on predictably long lead items such as the construction of ships and 
submarines, and that hedging strategies would be used to avoid it being caught out.

Before the decision on the Hunter frigate was made in 2018, it’s reasonable to assume that the remarks made 
in 2017 by notable commentators such as Paul Dibb,81 among others, highlighting the era of strategic risk that 
Australia faced, would find a place in relevant discussions held by senior officials and ministers. Minimising the risk 
of failure to deliver ships on time ought to have been high among their criteria because a sense of strategic danger 
and urgency through the presence of major disagreements between China and the US, and Australia’s association 
with both countries, had crept into the equation. It would also have been reasonable for the government to avoid 
incurring a high level of technical risk in the Hunter frigate that inevitably created a threat against timely delivery.

Overall, it’s asserted here that the term ‘optimised for ASW’ has had the effect of artificially skewing the choice 
of ship for the Hunter frigate program. The derivative of the Type 26 frigate, as was the cancelled conventional 
Attack-class submarine, will similarly be unfit for Australia’s circumstances, and a new solution should be 
found. Politically as unpalatable and expensive as this undoubtedly will be, constructing the wrong ship is of no 
less consequence and seriousness than switching to nuclear submarines through recognising that Australia’s 
circumstances require a different solution.



Operational limitations 
of the Hunter frigate

Introduction
The RAN’s doctrine recognises that the primary opponents of submarines are either other submarines or manned 
or unmanned aviation platforms and their systems. Frigates, or other large surface combatants for that matter, 
aren’t the first choice in combating submarines. The following sections address the characteristics of the Hunter 
frigate and incorporate particulars of other warships that can be regarded as being superior choices from an 
operational perspective.

Optimisation for antisubmarine warfare
Being ‘optimised’ carries an explicit expectation that, relatively, one or more other capabilities of the ship will be 
given a lesser priority, large or small, so that the desired degree of optimisation is achieved. It’s quite possible for 
optimisation to be seen in the eye of the beholder, including decision-makers, particularly when, as the preceding 
review of Doctrine and Operations would suggest, there’s no definition of or clarity about what ‘optimisation’ means. 
Given that the combat system of the future frigate was specified by Defence to be almost identical to that of the 
Hobart class,82 it’s similarly not clear where or how the optimisation for ASW was intended to take place. If it were 
focused on reducing acoustic signatures, given that at the outset of the SEA 500083 evaluation program the Hobart’s 
hull was of a similar size to the Type 26’s, that criterion shouldn’t necessarily have led to its derivative having fewer 
cells than a Hobart-class destroyer (32 versus 48), but it does. It’s strange also that the USN Arleigh Burke-class 
guided missile destroyer was discounted from the competition. It has all the required combat systems and weapons 
(96 cells) and has an ASW capability.84 The Burke class can also carry two of the large Sea Hawk SH60-R helicopters 
operated by the RAN, whereas the Hobart and Hunter are equipped for a single machine, although the Hunter has a 
bay to carry a spare helicopter or an unmanned aerial vehicle.

Antisubmarine warfare
The government’s announcement of the Hunter selection acknowledged that ASW was but one task the frigates 
would perform. It’s true that they’ll be equipped with electric propulsion, and the designers are probably being fully 
attentive to minimising the ships’ noise signature. The design of the superstructure is similarly likely to be taking 
into consideration reflectivity factors to reduce the ship’s radar cross-section, as well as minimising its infra-red 
signature. This is all akin to what has been happening elsewhere for many large military platforms; it’s called 
‘signature management’, or ‘stealth’. Ships will never become invisible, but there are many techniques available 
to minimise their electronic, infra-red, magnetic, acoustic and other signatures and make it harder for them to be 
found, and thus to be targeted and attacked.

Technical problems with the ship’s design that will affect its signature have been noted.85 What to some appeared 
to be an important engineering progress review has been downplayed by Defence as not being of such standing.86 
The Defence Minister has acknowledged that a significant review of the Hunter program has taken place, but no 
change to the choice of design was intended. His remarks acknowledged that not upsetting the UK over such a 
step had been a relevant consideration in continuing with the program.87 Notwithstanding that, we must ask what 
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the difference is between the position Australia found itself in with the submarine program, and that it now has to 
overcome for the Hunter frigates.

Advances in technology have dramatically changed the nature of ASW from that experienced for most of World 
War II. Submarine designers have especially invested heavily in signature-reduction technologies and applied them 
to both nuclear and conventionally powered boats. Depending on their speed, conventional and nuclear-powered 
submarines can have noise signatures close to or lower than the ambient noise in the ocean, thereby necessitating 
active measures to find them. Such active and passive technologies and methods are under constant research, 
but, even when put into service, they must still deal with the varying temperature and salinity profiles of the ocean, 
which can each significantly distort the paths of sound and light as they pass through the medium.88 To detect 
the magnetic signature of a submarine currently requires the sensor to be near the boat, which is a difficult feat 
to achieve. Despite some predictions of the oceans becoming more transparent and submarines becoming more 
vulnerable,89 the investment in submarines continues apace, and nuclear-powered ballistic missile submarines will 
be a formidable element of nuclear deterrent capabilities for the major powers for the foreseeable future.90

The Hobart-class destroyers are fitted with active towed-array sonar (ACTAS), Anzac frigates are intended to be, 
and Hunter frigates will be, equipped when delivered. Being able to change depth and overcome limitations on 
sound propagation, thereby exploiting sound channels, is an advantage of such arrays. As an indication, a brochure 
produced by Atlas Elektronic concerning its ACTAS remarks that ‘The detection ranges of ACTAS exceed the 
weapons’ range of hostile submarines, thereby denying the enemy an offensive capability.’91 Understandably, the 
specifics of that statement aren’t provided. Notwithstanding that, there’s some prospect of the active measures 
previously noted as being necessary to detect very quiet submarines having some potential. As does the Hobart 
class, the USN Arleigh Burke DDG-51 class is equipped with a towed array that complements the capabilities of its 
hull-mounted sonar (Figure 6).92 The technology in this field is undergoing much change.

Figure 6:  Sailors deploy a multifunctional towed array aboard the Arleigh Burke-class guided-missile destroyer 
USS Mitscher (DDG 57)

Source: US Navy photo gallery, online.

https://www.navy.mil/Resources/Photo-Gallery/igphoto/2002572893/
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Australia intends to further expand its own wide-area surveillance capabilities through the acquisition of ships that 
deploy towed arrays in areas where submarines are expected to operate.93 The towing vessels will stay on task for 
prolonged periods and contribute to the overall intelligence needed to position Australia’s submarines near those of 
a potential adversary. The Collins-class submarines, among others, can be expected to be supported in this manner, 
and the future nuclear submarines will add a much higher level of capability.

Depending on a range of factors, it’s possible for the Collins class to provide intelligence and potentially offensive 
support for the transit of ships, but their slow submerged speed places limits on their utility. In the future, it’s highly 
likely that our own nuclear submarines will work in conjunction with destroyers and frigates, and aircraft carriers, as 
has been done for decades by the RN and USN.

The USN has recently committed to constructing 20 guided-missile frigates, to be known as the Constellation class 
(FFG-62). It’s based on the Fincantieri FREMM design previously rejected by Australia, but will be heavily modified 
by the USN.94 Changes to the original design include increases to its length, beam and electrical generating capacity 
and adding about 500 tons to its displacement for future growth.95 The FFG-62 class is to be a multi-mission ship, but 
of note is that the ship’s hull-mounted sonar has been removed.96 They’re to be fitted with 32 missile cells,97 but in 
the USN context these ships are regarded as small surface combatants and expected to operate more in lower threat 
areas than destroyers, which are considered to be large surface combatants.98 This isn’t what’s expected of the 
RAN’s Hunter frigates, which are, in USN terms, large surface combatants. The FFG-62’s cost hasn’t been finalised, 
although it’s forecast by the USN as being in the order of US$1.1 billion—a figure regarded as optimistic by those 
who observe such programs.99 Nonetheless, in gross terms this cost equates to an average of A$1.5 billion per ship 
(A$1=US$0.72). Such figures need more analysis, but they highlight the high cost Australia seems to be paying for 
the Hunters. Details of the FFG-62 were provided by the US to Canada as part of Canada’s review of its own Type 26 
program arising from its concerns over a significant unexpected cost increase.100

Having acoustically quiet ships is helpful but doesn’t remove the need to protect them from airborne threats. Even 
when involved in ASW operations, ships must be simultaneously capable of defending themselves against anti-ship 
missiles. The detection of missiles is possible via several means, but radar is currently the most effective. Hence, 
even if the ship was undetectable from its acoustic signature, it would be vulnerable to passive detection by other 
units through its use of radars, although detection would be limited by the adversaries’ respective radar horizons. 
Passive detection of a radar pulse is possible at about 50% greater range than the radar can detect a target, and the 
use of active hull-mounted or towed sonars by ships similarly gives the submarine a detection advantage. Accurate 
details of such a gain aren’t openly available, but a former USN submariner recounted that, during the Cold War, 
submarines could typically detect ships at about 50 nautical miles or at greater ranges in some circumstances.101 
There’s no doubt as to the seriousness with which the USN went about finding submarines during the Cold War,102 
and it can only be assumed that such measures have continued to current times. Adopting measures of electronic 
and acoustic silence are tactical quandaries constantly juggled against the likely threat, but hiding from a submarine 
will be exceedingly difficult.

The nuances of finding and neutralising submarines will continue to evolve, but the feature that did emerge in World 
War II and remains valid is that close-range combat between a submarine and a ship involves great risk of losing the 
ship. We can consider the USN Mk48 torpedo as fitted to the Collins to be representative of what others might have. 
It’s reported to have a range in the order of 24 nautical miles, a speed of about 55 knots, and a warhead of about 
450 kilograms.103 There are YouTube videos of the decommissioned HMAS Torrens being struck by the weapon; you 
don’t get a second chance (Figure 7).104 The doctrine and associated tactics have therefore overwhelmingly moved 
to combating submarines with other submarines, aircraft, helicopters and autonomous vehicles, supported by 
space-based and seabed sensors connected to significant intelligence resources and computer processing power.
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Figure 7:  HMAS Torrens being hit by a Mark 48 torpedo fired by HMAS Farncomb off the West Australian coast

Source: Defence image library, online.

Ships have larger communications systems and usually more powerful computing capabilities than aircraft and 
unmanned vehicles. They can launch and recover unmanned vehicles in concert with others or unilaterally, as well 
using their own helicopters independently or cooperatively with fixed-wing or unmanned aircraft. Their own towed 
arrays and intelligence-gathering capabilities contribute to the overall preparation of situational awareness needed 
in the game of cat and mouse. All destroyers and frigates need to be acoustically aware, if only to make the job of the 
submariner more difficult. The overriding rule, though, is constant: don’t get your ship close to a submarine.

Air and missile defence
Air and missile defence at sea is difficult. The sea is an open place, and unlike on the land, ships can’t hide in valleys 
or other geographically suitable locations such as soldiers might exploit. While deception and the use of ruses 
are possible, finding a warship on the ocean is increasingly likely through advances in wide-area surveillance and 
localisation systems. The reality is that the tyranny of distance is being overcome by both friendly nations and 
their potential adversaries, and the Hunter frigates, indeed all the RAN’s warships, can expect to frequently be 
inside a threat envelope. Being constantly alert will be the normal situation and it will be demanding. In the naval 
air defence regime, especially in the worst case when the threat is detected at short ranges, supersonic and soon 
to be hypersonic (greater than Mach 5) missile threats mean that the entire defensive process from detection to 
engagement needs to be automated.

The USN’s experience of concentrated air attacks against its ships in the Pacific campaigns of World War II led it 
to develop increasingly capable digital combat systems able to deal with raids designed to saturate its defensive 
systems.105 The combat system known as Aegis and its accompanying sophisticated sensors and weapons were the 
outcome of that effort, which continues to evolve to match the threat.106 Recognising that raids will be conducted in 

https://images.defence.gov.au/assets/Home/Search?Query=mis99103-11.jpg&Type=Filename
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a manner specifically intended to overwhelm the defences of a ship has contributed to the USN building its standard 
destroyers larger than those of the RN and, notably, capable of carrying more ammunition. The USN’s Arleigh Burke 
destroyers are fitted with 96 missile cells, as are those of Japan and Korea.

In 1981, Johns Hopkins University undertook modelling of a naval saturation attack made up of 60 threat missiles,107 
which gives an insight into how the USN expects to conduct the air battle, for which its Aegis system must be able 
to cope. Naval air defence is conducted in an overlapping layered manner, and it starts by detecting the threat as 
far away as possible from the ships being attacked. Defensive measures are applied at multiple stages intended 
to reduce the final threat to manageable proportions. The umbrella and network of defence involves coordinating 
space-based sensors, fighter aircraft, airborne early warning aircraft and weapon engagements integrated through 
real-time sharing of highly accurate data. In the future, this will evolve into a much more integrated global and local 
networking of sensors and weapons providing constant coverage, warning and engagement of threats as those 
threats emerge. It will be very sophisticated. 108

Defence against such fast anti-ship missiles makes it imperative to increase the time available to detect and then 
destroy the adversary. In the jargon, it’s known as the ‘sensor-to-shooter loop’. Missile technologies are improving 
at pace, and Russia and China are acknowledged as being world leaders in anti-ship missile development.109 Missiles 
fired at a target ship from long range, be they air, surface or subsurface launched, may need to be boosted to higher 
altitude so that their rate of fuel consumption will permit the achievement of the desired range. In that boost phase 
to their cruising altitude, or even if they commence a lower flight trajectory, the infra-red plume they emit can 
be detected by the US Space Based Infra-Red System.110 Multiple satellites surrounding the Earth can detect the 
signatures of missiles as they’re launched, and in real time pass on those coordinates, potentially with identification 
details based on characteristics of the signature detected, to give continuous long-range warning to those ships 
about to be attacked.

When at higher altitudes, hostile missiles can be detected at longer ranges on a ship’s radar than when skimming 
the sea surface. For instance, a missile flying at 10,000 feet can be detected by a ship’s radar located at a height of 
120 feet, at approximately 120 nautical miles. Airborne early warning aircraft such as the RAAF’s Wedgetail would 
increase that range even further, and the constantly updated coordinates can be sent via data link to the defending 
ships.111 The Standard Missile, SM-2, is the RAN’s primary long range air defence missile but will be supplemented 
by the more advanced SM-6. Engaging a Mach 4 target with a Mach 3.5 capable SM-2112 fired from a ship when the 
target is at 120 nautical miles can achieve an intercept when the enemy missile is at about 50 nautical miles from the 
ship. At some point, the enemy missile may descend to sea-skimming height of about 30 feet or less so that it can 
continue its path to the target. The missile then needs to be engaged by shorter range defence systems.

For example, a BrahMos anti-ship missile, developed jointly by Russia and India, flying at Mach 4 and 30 feet above 
the water should theoretically be capable of detection by a ship’s radar (with an assumed antenna height of 120 feet) 
at 13.7 nautical miles. From that point, the missile will take just over 18 seconds to reach its target. The primary 
short-range air defence missile of the RAN is the Evolved Sea Sparrow Missile (ESSM), which flies at a speed of about 
Mach 4.5 (Figure 8).113 Provided there are no technical or other problems in the defending ship, an intercept of the 
two missiles, now having a combined velocity in the order of Mach 8.5, should occur about 8.6 seconds after the 
launch of the ESSM, and the target should be ‘killed’ when it’s about 14,400 yards from the ship. In this theoretical 
engagement, there’s virtually no time left in the flight of the BrahMos to assess whether it was in fact hit and for the 
ship to have time to fire another ESSM if it hasn’t been. Assisting the defence of the ship in this instance would be 
sophisticated decoys, such as the Nulka,114 that would probably be automatically launched during the engagement 
sequence and may be successful in seducing the attacking missile away from its target.
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Figure 8:  Two Evolved Sea Sparrow Missiles are fired from HMAS Hobart during test firings off the US West coast.

Source: Defence image library, online

In practice, had the ship’s computers evaluated that the speed of the threat was relatively slow enough when the 
first SM-2 and later ESSM engagement took place, it might have determined that it was feasible to await the outcome 
of the first engagement before firing a second missile. All of this of course is dependent upon circumstances and 
quite likely to be an outcome of how the commander may set the ship’s systems to automatically respond. The 
conclusion to be drawn, however, is that because the probability of a hit by a single SM-2 or ESSM is statistically 
going to be less than 1, it remains likely that defending ships will fire two SM-2s and two ESSMs at each incoming 
target to give confidence that the maximum effort has been applied in defeating the threat. The 1981 Johns Hopkins 
modelling demonstrated that two missiles would be needed in practice in such circumstances. It’s comforting to 
know that the ESSM has reportedly demonstrated very good performance against supersonic targets in live-firing 
trials, and Anzac frigates have similarly shown a good capability against crossing targets, which are the hardest 
to achieve.

The RAN’s adoption of the US Cooperative Engagement Capability now permits automated network control of the 
entire engagement through the sharing of target information and the allocation of the most suitable weapon against 
it. In this arrangement, the defending missiles fired from the ship are decided by the network controller (a software 
program), possibly located in a different ship. This degree of sophistication will increase, as will the acquisition of 
advanced weapons by many countries that may at some point become Australia’s adversaries in circumstances not 
yet comprehended. Conventional weapons proliferation will continue wherever there’s a market, and nations don’t 
typically wish to lose their edge.

Hence, while ships are indeed vulnerable to attacks, they’re also capable of being defended. Even though they 
operate within a complex system of systems, ships must ultimately carry the number of missiles necessary to meet 
an estimated number of attacks while they’re at sea, and calculating that number is very difficult. For a given size 
of ship, the pragmatic solution is to fit as many missiles as is physically possible in its structure and give priority to 
that requirement.

https://images.defence.gov.au/assets/Home/Search?Query=20181220unk0000000_002.jpg&Type=Filename
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Land and anti-ship attack
Australia’s acquisition of the Tomahawk missile was announced among the media releases associated with 
promulgation of AUKUS, and the missile is to be fitted to the RAN’s Hobart class during a forthcoming modernisation 
program.115 This will be the first time since the demise of the fixed-wing fleet air arm and carrier Melbourne in 1982 
that the RAN will have the capability to strike land targets at long range.

The current version of the Tomahawk is Block V, which entered service in March 2021 (Figure 9).116 It can be expected 
that this variant builds upon earlier versions, which have progressively incorporated features to strike any of 15 
pre-programmed locations, to be redirected to any GPS coordinates via a data link, to loiter over a target area to 
respond to an emerging threat, and to provide battle damage imagery to commanders via its on-board camera. 
While it’s reportedly being acquired for use against land targets, the Tomahawk can be used as an anti-ship missile, 
and planned upgrades will enable the missile to be aimed at moving ships.117 The range of the missile, which travels 
at high subsonic speed, is reported to be in the order of 1,300 to 1,700 kilometres (approximately 700 to 900 nautical 
miles), depending on the nature of the target.118 Its warhead is reportedly about 450 kilograms119 and is intended to 
be further adapted to also use unspent fuel as part of the detonation process (a fuel–air explosion). The Tomahawk 
has become part of the USN network centric warfare capabilities now also permeating the RAN, where it can be 
expected to follow a similar implementation. No intention to fit the Tomahawk to the Hunter frigates has been 
announced, but the way in which the government expects those ships to be major surface combatants of the RAN 
leads to the logical assumption that there’s a government expectation that they will be fitted. A news release implies 
that both Canada and the UK will fit the Tomahawk to their 32-cell Type 26 ships,120 although they too might well be 
disappointed in the operational implications of choosing their embarked missile inventories.

Figure 9:  A Tomahawk land-attack cruise missile exits the forward vertical launch system of the Ticonderoga-class 
guided-missile cruiser USS Antietam (CG 54) during Exercise Valiant Shield 2020

Source: US navy imagery, online.

https://www.navy.mil/Resources/Photo-Gallery/igphoto/2002501195/
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It’s axiomatic that Tomahawk strikes must be effective in destroying or neutralising the one or more targets 
involved, ideally with minimal collateral casualties. Such considerations lead to questions about how many missiles 
will be required to achieve initial required levels of damage, and how often the attacks will have to be repeated if 
the adversary is capable of the rapid restoration of earlier destroyed or damaged targets. Examples of the use of the 
Tomahawk need to be treated with care, but in 2017 the USN launched an attack against Syria in which it reportedly 
used 59 missiles.121

The selection of land targets to be engaged by the Tomahawk is likely to be part of a larger and probably centrally 
directed target planning effort by the ADF. The decision to undertake land attack can be expected to require 
approval at the highest levels of government because it’s a clear assault on the sovereignty of another nation, and 
will be much more publicly visible and covered by media than an attack on ships. What’s almost certain is that 
choosing land targets won’t be left to the commanding officer of the ship. Weapon effort planning is a blend of 
science and art that takes many factors into account, but launching one missile at a target will almost certainly not 
be enough unless it’s simply to be used as only a warning. Operational circumstances will be the determinant of how 
the Tomahawk is deployed and how many are to be used, but, at face value and as noted by Marcus Hellyer,122 the 
RAN will have very limited capacity to conduct land strikes sufficient to have a full military effect.

Anti-ship attack will be improved for the RAN by the acquisition of the Kongsberg Naval Strike Missile (NSM), 
replacing the obsolete Harpoon missile, which is mounted in two quadruple cannister deck-mounted launchers, 
giving them eight missiles per ship. The NSM will be fitted to the Hobart and Anzac class in deck-mounted 
cannister launchers, commencing in 2024.123 Having this improved capability might mean greater availability 
of land targets for the Tomahawk but, other than having the increased range provided by the NSM, the hitting 
power of the ship remains the same. It’s to be assumed that NSMs will be fitted to the Hunters in the same 
deck-mounted configuration.

Praise the Lord and pass the ammunition
Being underarmed is a dread every commanding officer must reconcile themselves to when confronting 
circumstances in which they’re likely to run out of ammunition. The heading to this section is attributed to the 
title of a patriotic American song written in response to the Japanese strike on Pearl Harbor in 1941, citing words 
reportedly spoken by a USN chaplain while his ship was under attack. Its point is that if you don’t have enough 
ammunition when the chips are down, only an inexplicable intervention can save you. The preceding paragraphs 
should have made it clear how complicated air and missile defence as well as land- and ship-attack requirements 
have become for naval forces.

In the era before guided missiles replaced guns, ships could carry thousands of rounds of ammunition. During 
World War II in the Pacific theatre, it wasn’t unknown for ships to carry munitions wherever they could be stowed, 
regardless of the safety rules. Guided missiles instead are stored and kept permanently ready for use in cells that are 
themselves parts of a vertical launching system (VLS). A single cell can hold up to four ESSMs, but otherwise each 
cell holds a single missile. As desirable as it is, there’s no single missile that can meet all the mission requirements 
of a surface combatant. Where the number of cells is limited, as it always must be, emphasis on any kind of mission 
therefore involves compromises for other kinds.

Another complicating factor is that missiles can’t be reliably and safely reloaded at sea.124 If RAN ships are operating 
at a distance from Australia, then they face a long transit and time off station to return to where they can rearm. 
Currently, that’s in Eden in southern NSW and some 250 nautical miles south of Sydney, but that isn’t to say that 
Darwin or another secure northern location couldn’t be used as a storage site.

Deciding on how many missiles and types a ship needs to carry therefore becomes a central determinant in the very 
formative stages of a ship’s lifecycle when choices are made and decisions are being taken on both the size of the 
ship and its overall layout. Tailoring for a specific operational mission is fraught with the danger of underservicing 
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another. Because they’re jacks of all trades, destroyers and frigates are already optimised for practically any naval 
mission to be expected, and there’s no indication that the USN, for instance, intends to change its philosophy on 
that doctrine.125

Research is continuing in fields such as high-power lasers and other methods of engaging targets instead of using 
guided missiles, but they haven’t yet been widely fielded operationally. The USN is currently adapting its doctrine to 
adopt a distributed form of operations to make the targeting of its ships by an adversary more difficult.126 However, 
even with a mixture of manned and unmanned ships, the manned ships it operates will still need to be capable of 
defending themselves against evolving sophisticated threats, as conceivably also should its unmanned ships. In that 
regard, the USN intends to continue acquiring large destroyers such as the DDG-51 Flight III and the forthcoming 
DDG (X).127



Alternative choices to 
the Hunter

Introduction
This paper has highlighted the operational challenges to be met by Australia’s large surface combatants and in 
overall terms is critical of the Hunter class because of its significant lack of armament appropriate to the RAN’s 
theatre of operations—the Indo-Pacific. This section provides a summary of alternatives that meet the requirement 
for acquiring a more heavily armed ship.

Evolving the Hunter
The Hunter will be a modern ship fitted with the very latest Aegis system, a single helicopter, and perhaps an 
unmanned aerial vehicle. At 10,000 tonnes, it’s bigger than first expected, but by USN standards is about the 
minimum size for a modern destroyer. Its meagre 32 VLS cells will soon be emptied when engaging multiple modern 
air and missile threats. That dearth of cells means that it can’t carry a meaningful missile load of Tomahawks for 
land strike or long-range anti-ship attack, simply because it needs a full load of ESSMs, SM-2s, or both, to defend 
itself and others against air and missile attack. The option to carry SM-6s for short-range ballistic missile defence 
is also present, but again would be at the expense of other types of missiles. The SM-3 is required for some types of 
ballistic missile defence and could probably be acquired if the government chose to do so. Notwithstanding that, 
government has expressed a desire to keep the ballistic missile defence option available for the Hunter frigate.128

Conventional practice in managing the long lifecycles of a class of warships is to ensure that sufficient margin and 
capacity are initially incorporated in the characteristics that provide the foundation for further enhancements as 
new requirements or improved solutions become available. Improvements are implemented through building 
‘flights’ of ships, in which each improved version is deemed to have reached a level of design and technical maturity 
sufficient for construction to proceed with bounded risk. The USN Arleigh Burke class is an example: the same hull 
has acted as host for what’s now termed Flight III, which will be its last modernisation.

It’s possible that the RAN chose the Type 26 design because its derivative offered the prospect of future evolution. 
Through transferring the design of the ship to BAE Systems Maritime (Australia), a step referred to as ‘design 
separation’,129 Australia could conceivably progressively incorporate changes unique to the RAN, the company could 
grow its expertise to manage such a process, and opportunities could be increased for Australian industry to equip 
the ships.

The dearth of public information concerning the intended evolution of the Hunter design provides an opportunity by 
those who know more to add to the preceding discussion, but it also leaves open to question what’s intended for the 
replacement of the Hobart class.
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Replacement of the Hobart class
If the Hunter design had the required basic characteristics, such as space and a weight margin for growth, electrical 
and other services, it would be the logical choice to be adapted further in meeting the requirements for replacing 
the first of the Hobart class when planning for that event becomes necessary in about 2037.130 The Hobart class itself 
is underarmed relative to its USN contemporaries, and hence it could be expected that the RAN might contemplate 
that the Hunter, a ship already having a similar displacement to an Arleigh Burke, could be eventually modified 
to incorporate a comparable number of missile cells. In comparison, for its FFG-62, the USN assessed that, in 
addition to changes needed to ensure its stability and seakeeping properties, to increase the number of cells by 
16, from 32 to 48, would necessitate increases in the ship’s length and beam and additional displacement of about 
200 tons.131 To reach the current Burke capability, the Hunter would need to add 64 cells to its existing 32. How 
practical such a change to the existing design might be is unknown, but based on public images of the ship they 
could be substantial.

If an evolution of the Hunter class doesn’t meet the RAN’s requirements for replacements of the Hobarts, the Navy 
could find itself being drawn towards the RN’s replacement for its own Type 45 destroyer, which has a similar time 
frame. Britain’s shipbuilding industry is of considerable economic importance to the UK, and once again Australia 
could find itself converting a UK design to meet its needs. That makes no sense on either capability or economic 
grounds. Alternatively, if the Hunter design is of such maturity, the RN may see benefit in its adoption, but that 
would very much be out of character with RN practices.

Unofficial speculation in the UK already suggests that its Type 45 destroyer replacement will be a derivative of 
the Type 26,132 and it isn’t difficult to contemplate that an aspiration expressed earlier in 2019 by the CEO of BAE 
Systems would find fulfilment through Australia and potentially Canada joining the RN’s future program.133 Such an 
outcome is well into the distance, but these programs take decades to come to fruition, and the establishment of a 
memorandum of understanding between Australia and the UK for collaboration on frigates announced in October 
2020134 must be seen as part of a framework providing each country with future options.

In September 2021, the UK launched its National Shipbuilding Office, to be led by an RN rear admiral who is charged 
with rejuvenating the UK’s shipbuilding industries.135 Of primary relevance to Australia but not to its benefit, in the 
accompanying press release, the UK Secretary of State for Defence noted:

Defence continues to support the Shipbuilding sector with contracts placed for five Type 31 frigates in 2019. 
The UK’s Type 26 design is being exported to both Canada and Australia, creating and sustaining 5,000 jobs in 
the UK and around £6-billion of potential export contracts to benefit UK suppliers.136

How Australia’s industry is to gain access to the UK and Canadian supply chains through the support of either the 
Australian Government or BAE Systems (Australia) isn’t evident from publicly available information. However, BAE 
Systems’ Australian website makes it clear that it’s seeking to engage with Australian industry.137 The Department of 
Defence website provides the barest of detail concerning the national naval shipbuilding industry,138 but, given the 
forecast $100 billion investment being made in the industry, this is a shortcoming in telling the public about what 
progress is taking place.

Geostrategic imperatives exist
The plethora of national security issues confronting Australia aren’t confined to the eventual growth of a sovereign 
naval shipbuilding industry. There are also geostrategic pressures articulated in the 2020 Defence Strategic Update 
that weren’t fully envisaged in 2018 when the Hunter was announced, and are now given strong impetus by the 
creation of the AUKUS arrangement. Time has now become more pressing for the delivery of capability and an 
examination of options to deliver greater capability in a shorter time frame.
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Build more Hobart-class ships
The Hobart class is smaller but has the same combat system and similar ASW capabilities as the Hunter, and is 
probably not as acoustically quiet. It, too, suffers from a lack of VLS cells, but its 48 cells give more options than 
do the Hunter’s 32 and, like the Hunter, it carries only a single helicopter. By the time the third ship of the class had 
been delivered to the RAN in 2018,139 the learning involved had been considerable.140 The expensively acquired 
knowledge could have been exploited to produce further ships for a more acceptable cost while simultaneously 
shaping Australia’s naval industry as the government intended.

Australia has already ordered the Aegis combat systems from the US to be fitted to the Hunter frigates, as well as 
missiles of the long-range SM-2 Block IIIC variety, plus the very advanced SM-6.141 Given the nearly identical nature 
of the combat systems of the Hunter and Hobart classes, such acquisitions wouldn’t be a sunk cost if substituting 
Hobarts for Hunters were adopted, or if deciding that an Arleigh Burke class Flight III option were to be pursued. The 
incorporation of the advanced CEA radar in lieu of the US SPY-1 radar on the Hobarts should be undertaken.

On a cost per ship basis compared to the operational capability of the ship, and potentially being the most 
expeditious alternative to proceeding with the Hunter program in its current state, reinstituting the construction 
of the Hobart class has to be judged as an overall superior solution.142 This option is likely to prove very difficult 
to implement contractually because BAE Systems Maritime (Australia) now has management rights of Australia’s 
construction facility that would inevitably involve participation by Navantia, the designer of the Hobart class, but 
solutions might exist.143

Partner with the USN
Full knowledge by Australia of the USN’s intention to further adapt the Arleigh Burke to the Flight III standard might 
not have been present at the time when the Type 26 design was selected, but the capabilities of the Flight II ships 
would have been known comprehensively. Perhaps the RAN thought the ships were too big for its needs and had 
less of a future operational life.

Flight II ships can be retrofitted to achieve most of the Flight III features, which are predominantly to do with its new 
SPY-6 radar (against which the Australian CEA radar is reportedly superior) and supporting infrastructure. Currently, 
69 ships of the Burke class have been delivered to the USN, 20 more are on contract and 11 are in various stages of 
construction (Figure 10). Of those numbers, there are five Burke DDG-51 Flight III ships under construction and nine 
more under contract.144
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Figure 10:  The Arleigh Burke-class guided-missile destroyer USS Dewey (DDG 105)

Source: US Navy imagery, online.

Congress has been advised that, when procured at two ships per year, the current cost of a DDG-51 Flight III ship is 
about US$2 billion,145 or about A$2.8 billion. While the comparison of costing is acknowledged as being contestable, 
for the same program cost as building nine Hunter frigates, Australia could acquire more DDG-51 Flight III ships, or 
the same number for less cost. The crew of the Hunter is expected to number 180,146 whereas the DDG-51 Flight III, 
first delivered in July 2021,147 has 329.148 In comparative terms, a Hunter must embark 5.6 crew members per missile 
cell, whereas in a Burke the ratio is 3.4 per cell. In raw terms, for a program cost of A$45.6 billion, the approximate 
cost of a missile cell in the nine-ship Hunter class will be A$158.3 million, compared to A$31 million per cell for 
10 ships of the DDG-51 Flight III.

The USN’s future DDG (X) will replace its Ticonderoga-class cruisers and a substantial number of its DDG-51-class 
destroyers. It will be about 12,000 tonnes and adopt technologies developed for the now discontinued Zumwalt 
class and the newly constructed DDG-51 Flight III ships. The USN is de-risking the design before committing to the 
building program, which is expected to commence in 2028. In constant FY 2019 dollars, the first ship is forecast 
to cost from US$3.5 billion to US$4 billion, and the USN aspires to having unit costs in the order of US$2.1 billion 
to US$2.5 billion when the construction process is at a mature state.149 Such figures again must be treated with 
caution. Notwithstanding that, US$2.5 billion equates to A$3.47 billion and further reinforces the view that Australia 
is paying too much for its frigates, which will have a much lesser capability for a similar price.

In contrast, the People’s Liberation Army Navy of China continues to build its Type 055 destroyer, which displaces 
about 12,000 tonnes, carries a 24-cell short-range missile system and a separate 112-cell arrangement for a variety 
of multi-mission purposes, and has two helicopters.150 In effect, the USN is catching up to the PLA Navy. We might 
ask: what do we know that the others don’t?

https://www.flickr.com/photos/56594044@N06/51270790104/
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Summary
Australia has previously successfully constructed and operated US-designed warships. Given their extraordinary 
complexity, it’s open to question whether Australia will ever be able to design such ships from scratch. That doesn’t 
mean that Australia shouldn’t develop its own capabilities, as indeed it has in the past. And it should ensure that its 
own industries are part of initial equipment choices for ships destined to serve in the RAN, even if their initial parent 
navy is the USN.

Sharing of knowledge and technology between trusted allies has become increasingly recognised as having 
important benefits when done on a basis respected by each. The Indo-Pacific is where the RAN has its operational 
future, and the USN is its most likely operating companion. Interoperability has long been a central factor in 
making Australian choices about naval combat systems and weapons. With the advent of AUKUS, there are clearly 
many factors concerning nuclear submarines and warships to be addressed, and some prior practices should be 
reconsidered and revisited.

It’s time to engage with the USN over warship design in a similar manner to the evolution of the Joint Strike Fighter. 
Australia doesn’t have an aerospace industry capable of designing and building such a fighter, but it does have 
an industry capable of designing and manufacturing elements and building the complete current Arleigh Burke 
Flight III ships and the future DDG (X). Collaboration for mutual benefit is possible, as demonstrated by the UK and 
US cooperation on ballistic missile submarine design matters over many years.151 While nuclear weapons are in a 
different category, the philosophy of mutual collaboration and benefit remains central to the geopolitical equation 
being faced by Australia, the UK and the US.

The Defence Minister’s words reported in The Australian of 12 November 2021 need to be considered carefully when 
comparing the capabilities that the Hunter will deliver for the RAN with what’s really needed. Regarding whether 
Australia would support the US if the US were to become militarily engaged in defending Taiwan, he said:

It would be inconceivable that we wouldn’t support the US in an action if the US chose to take that action. 
And, again, I think we should be very frank and honest about that, look at all of the facts and circumstances 
without pre-committing, and maybe there are circumstances where we wouldn’t take up that option, [but] I 
can’t conceive of those circumstances.152

Such a statement needs to be evaluated in the context of political rhetoric, but it shows how the Australian 
Government’s concern over deteriorating circumstances as expressed in the 2020 Defence Strategic Update is being 
manifested over time.



Conclusions

The intent to find a replacement for the RAN’s Anzac frigates became public knowledge with the release of the 2009 
Defence White Paper. For reasons it hasn’t been possible to establish but that had no basis in the RAN’s Australian 
maritime doctrine issued in 2000, the ships to be chosen would be optimised for ASW. Seven years later, the 2016 
Defence White paper again announced an intention to replace the Anzac frigates and retained the operational 
characteristic that the ships would be optimised for antisubmarine warfare. In 2010, the RAN had reissued its 
maritime doctrine and, if anything, had firmed up its philosophy that submarines were a formidable threat and were 
best countered by almost any platform other than a destroyer or frigate. Although destroyers and frigates remained 
central to the RAN’s order of battle, countering submarines (a task it deemed to be amongst the most difficult) 
would be primarily accomplished by aircraft or other submarines. Destroyers and frigates would contribute as 
elements in controlling and executing the overall ASW effort.

On that basis, including the characteristic of being optimised for ASW, regardless of the reasons for including it in 
the Defence policy statements, isn’t one that in practice can be treated in isolation from the remainder of the roles 
of the ship. Frigates are expensive and necessarily must be designed to be multi-role so they can make effective 
and comprehensive contributions to all the tasks to which they’re assigned. The nature of technology is such that 
their initial designs must take into account that such ships will change their combat systems over their service lives, 
sometimes in a fundamental way. They must therefore be designed with suitable margins for growth in weight and 
electrical power generation, to name two essential measures of suitability for future use. Warships go in harm’s way, 
so giving them as many weapons as can be fitted into the hull has long been a philosophy adopted by the USN, and 
with good reason, based on its lived experience.

In 2013, the Australian Government announced that its future major surface combatant would provide it with 
options for strategic strike. Coupled with installing the Aegis combat system and its weapons, the implementation 
of that option would always mean choosing a ship with many missile cells. That possibility—the acquisition of the 
Tomahawk—was exercised in 2021. The ship Australia chose in 2018 as its primary future major surface combatant, 
being ostensibly suitable for a wide range of naval combat operations, will disappoint those expecting it to have a 
land-strike capability of any real value.

The RAN had sensibly stipulated that, regardless of the choice, its future frigate would have to accommodate the 
USN’s Aegis combat system, US weapons, communications and helicopters, and the advanced Australian CEA 
phased-array radar. The remainder of the ship (its propulsion system and so on) would be left to the designer to 
optimise for the finished design. Being a fully digitally designed ship was proffered as a reason why the UK Type 26 
could act as the reference design and be adapted to meet the needs of the RAN. Public information strongly 
suggests that it hasn’t worked out that way. BAE Systems UK, the designer of the Type 26, had no such background 
with Aegis and its installation in warships. The RN used a completely different combat system that it had invested in 
for a long time. Australia’s own knowledge of how to integrate Aegis into a warship was similarly limited, but less so, 
because of its experience with the Hobart class.
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In 2016, the Future Frigate Program was estimated at $30 billion, but by 2021 the Hunter program’s cost had grown 
to $45.6 billion, and the ship’s displacement had increased from 8,800 to about 10,000 tonnes. Its weight margin 
for future growth is much less than desired at this stage of its lifecycle, and the schedule has slipped by at least 
18 months. The prospect of the initial Hunter frigate completing extensive first-of-class trials and entering service by 
the time that the 2020 Defence Strategic Update implies the ships will be required seems extremely remote.

Having only 32 missile cells, the Hunter frigate is fundamentally underarmed for almost any operation in which 
hostilities are to be expected. Warships go in harm’s way, and they should be equipped to do so. Why have a 
warship otherwise? High expenditure rates of missiles must be expected, and that will reduce the amount of time 
it can spend on station. How such a solution could be adopted in the face of US modelling, presumably also done 
in Australia, is hard to reconcile. Combat engagement networking will be essential, but it won’t take away the 
requirement for hard-kill capabilities for the ship’s survival.

The Hunter is now larger than the DDG-51 Flight III and carries one-third of its armament. The Hunter has a single 
helicopter versus two in the DDG-51, but its crew is 180 against 329. It will take three Hunters to deliver the same 
firepower as a single DDG-51 and require 211 extra crew.  For the same program value, the RAN could ostensibly 
acquire more DDG-51 Flight III ships against the planned nine Hunters and could commence building them in 
Australia using our shipyards and workers as soon as arrangements could be made with the US Government. If this 
new arrangement were to take a long time to be finalised, constructing further ships of the Hobart class would offer 
a greater capability than the Hunters. As recognised above, the contractual arrangements could be hard to put in 
place. Notwithstanding that, this path has the benefit of continuing to build the capacity and skills of Australia’s 
naval industry—a sometimes much under-recognised critical factor for success.

If the Hunter design had the required characteristics, it would be the logical choice to be adapted further in 
meeting the requirements for replacing the first of the Hobart class when that becomes necessary in about 2045 
after preceding plans are made. Furthermore, if the RAN isn’t contemplating increasing the missile capacity of its 
replacement of the Hobart, then some explanation is required. If the evolution of the Hunter design won’t allow it to 
embark at least 96 cells, then its viability must be questioned.

Australia’s navy long ago switched to having an American focus, and it will make no sense to incur substantial 
technical risk and commensurate costs to again adapt an unproven design to deliver what’s required. It can be 
envisaged that the RAN might find itself being drawn towards the RN’s replacement for its own Type 45 destroyer. 
Britain’s shipbuilding industry is of considerable economic importance to the UK, but so too is that of Australia’s 
to itself.

The operational reasons for determining that the Hunter frigate is unsuitable for Australia’s needs as a surface 
combatant have many of the same characteristics as have been made public for the government’s decision to 
acquire nuclear-powered submarines. To synthesise them all, it’s about combat capability and what’s in Australia’s 
best interests. The Hunter frigate doesn’t meet either criterion.

Those with experience in such complex programs haven’t been surprised at what has emerged with the Hunter 
frigate. Many observers and practitioners would be likely to agree that this isn’t a situation that either the 
government or the RAN wanted to be in. Alternatives are available and have been summarised in this paper. 
Eventually, a well-considered long-range plan spanning 30 years needs to be promulgated. In the early years, it 
should provide considerable detail about the intentions for the RAN’s large and small combatants and submarines. 
Such a plan needs to be updated annually and delivered by the government, and be open to public scrutiny.



Recommendations

The Hunters aren’t powerful enough ships for what the Navy needs and won’t give the government a range of 
military options it could need for managing a conflict. A misguided emphasis on optimisation for ASW operations 
has resulted in Australia choosing a ship unsuited for its needs. A change of direction is needed.

The paper recommends as follows:

• The Hunter frigate program in its current form should be stopped and redirected.

• Agreement should be reached with the US government to construct in Australia nine ships of the USN DDG-51 
Flight III destroyer, integrating the Australian phased-array radar.

• If negotiations with the US aren’t expeditious, a further three or four ships of the Hobart class already in service 
with the RAN should commence construction as soon as possible, using as much as possible of the combat 
systems and other equipment already being procured for the Hunter class. Wherever possible, the construction 
should be to the original design and not incur the risks of modifications.

• A longer term program of collaboration with the US should be commenced to join its new DDG (X) program 
(integrating the Australian radar), potentially timing Australia’s entry into that program as the end of life of the 
first of the Hobart class is being approached.

• Australia’s naval shipbuilding industry should be provided with multi-decade planning information necessary for 
its proper preparation to deliver the required ships and submarines to the RAN:

– The industry should plan for and then build those ships to be constructed in remediation of the 
Hunter program.

– The RAN’s future ships and submarines programs should be mandated to be built by Australian-owned 
prime contractors, using overseas designers and systems as needed, and to incorporate Australian industrial 
content judged necessary to sustain that industry by an arrangement involving the RAN and industry and 
approved by the government.

– Long-term planning, in the order of 30 years, should be implemented by the RAN, which should provide a 
clear and publicly available articulation of when its large and small combatants and submarines will reach 
the ends of their lives. This will include announcing when replacements will be sought in a timely manner 
in advance of their retirement. The public will similarly be given lengthy notice of intended changes to the 
composition of the RAN’s fleet.

– These plans should be approved annually by government.

• The arrangements for the overall management of Australia’s sovereign shipbuilding program should be adjusted 
to ensure maximum control by the government over the choice of its naval platforms and the fostering of its 
associated supply chains.
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Acronyms and 
abbreviations

ACTAS active towed-array sonar
ADF Australian Defence Force
ANAO Australian National Audit Office
ASW antisubmarine warfare
AWD Air Warfare Destroyer
DDG guided-missile destroyer
ESSM Evolved Sea Sparrow Missile
NATO North Atlantic Treaty Organization
NSM Naval Strike Missile
RAAF Royal Australian Air Force
RAN Royal Australian Navy
RN Royal Navy
USN United States Navy
VLS vertical launching system



Some recent ASPI publications



WHAT’S 
YOUR
STRATEGY?
Stay informed via the field’s leading think tank, 
the Australian Strategic Policy Institute.

The Strategist, ASPI’s commentary and 
analysis website, delivers fresh ideas 
on Australia’s defence and strategic 
policy choices as well as encouraging 
discussion and debate among interested 
stakeholders in the online strategy 
community. Visit and subscribe to 
an email digest at www.aspistrategist.
org.au.

 facebook.com/ASPI.org

 @ASPI_org 

Supported by 

To find out more about ASPI go to www.aspi.org.au
or contact us on 02 6270 5100 and enquiries@aspi.org.au.

http://www.aspistrategist.org.au
http://www.aspistrategist.org.au
https://www.facebook.com/ASPI.org
https://twitter.com/ASPI_org
https://www.lockheedmartin.com.au/au.html


The Hunter frigate
An assessment

ISSN 2200-6648


	Contents
	Executive summary
	Introduction
	Defence policy and military doctrine
	Government policy: replacing the Anzac frigates
	Operational limitations of the Hunter frigate
	Alternative choices to the Hunter
	Conclusions
	Recommendations
	Notes
	Acronyms and abbreviations


