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SEA 1000 RESPONSE TO ASPI PAPER – ‘HOW TO BUILD A SUBMARINE – 
DEFINING AND BUILDING AUSTRALIA’S FUTURE FLEET’ 
 
General Comments 

 
1. In general, this paper is a very good addition to the public debate and it is important that 
papers such as this are published. As a discussion paper, it is generally balanced and useful, 
and will serve to focus the proposed workshop on the right issues. It provides a valuable basis 
for a public discussion and it identifies several of the main challenges.  That being said, we do 
not necessarily agree with everything that is written. That in itself is healthy – as it means that 
if people came together for the common purpose of analysing the ideas and suggestions laid 
out in the paper it might help crystallise ways to address the concerns as well as lay to rest 
some concerns.  At the very least this should provide a mechanism to allow everyone to get a 
picture of what position particular actors take on the issues – which is always useful. 
 
2.  Of some concern, the paper leads the reader to assume that some of the issues raised 
within the paper have not been considered by the project. It is important that the authors 
understand that this is not the case. Indeed, in most instances the project has considered the 
suggested options and more and therefore has gained a better appreciation of what is needed 
now as we progress through the ‘journey’. Furthermore, the paper is long on assertion, but 
rather short on justification. The paper infers that the skill sets required to build a submarine 
are similar to those of maintaining a submarine. In fact, they are significantly different as the 
USN have experienced with Electric Boat’s venture into in-service support. 
 
3. The thrust of the paper is generally aligned with SEA 1000 thinking. However, the 
authors have not recognised the current challenges effecting ASC to meet Collins support 
requirements nor the implications for the Collins program of anointing ASC in any way for 
SEA 1000 at this stage.  
 
4. Overall the paper leans more in the capability/acquisition domain; however, with the 
Future Submarine (FSM) project in its infancy, the strategy/capability domain is perhaps 
more applicable in public discussion and lies at the core of the requirements for the FSM 
capability. In essence, capability requirements will fall from the strategic requirements and 
from this the project needs to devise suitable and acceptable acquisition strategies. If this is 
achieved then the risks across all domains can be better understood, prioritised and managed. 
During the current phases of the FSM project perhaps it is more appropriate for the public 
arena of FSM discussions to focus in the strategy/capability domain as it is this domain that 
will ultimately shape the acquisition strategy and ASC’s role in it. 
 
5. Some additional, more specific, comments are provided for consideration: 

 
 
 
 
 



Capability Edge 
 

6. The paper over plays the risk associated with the FSM capability timeline by asserting 
that there is a 'real prospect that our capability edge (around 2025) will have been eroded 
entirely'. The build programs in our region would suggest otherwise. We currently have an 
edge over the region and its unlikely those existing capabilities will erode this edge 
entirely when balanced with our upgrade program. The future submarine will simply re-
establish a more defined capability advantage. (Further commentary on this is outside of the 
security limitations of this response). 
 
7. The paper, associated workshop, and subsequent public paper could be quite useful as 
part of our strategic communications plan. 

 
Acquisition Strategy 

 
8. The paper rightly concludes that while the project is long term, there is much work to be 
done, and that the sooner we start, the better the likely outcome for Australia.  The paper 
reinforces the relevance of the Kinnaird Review and the process DMO is following. However, 
this needs to be put in context and a ‘bespoke’ Australian design will bring new and different 
challenges that are not present in a MOTS project.  
 
9. This paper is an insight to the debate that Defence should lead on.  Defence should have 
its own views on how much indigenous shipbuilding and maintenance capability Defence 
would like and can afford.  Including views on what model (wholly government owned, 
wholly private, or some degree of hybrid) best meets our needs (DMO lead).  Which ever 
policy government chooses, this paper/workshop can help inform the strategic debate and 
communications plan. 

 
Capability and Risk 

 
10. The paper states that capabilities of FSM should be determined by the ‘harsh realities of 
financial, industrial and engineering constraints’. This is a poorly worded comment. The FSM 
must be designed and built to deliver the capabilities that deliver the Government its strategic 
effects. If this cannot be achieved due to financial, industrial of engineering constraints then 
the cost/capability trade-off part of the development process comes to the fore. The paper 
should strategically consider the need to identify and mould the environment needed in order 
to introduce FSM effectively. Subsequently, the risk can then be managed so that it is kept at 
an acceptable level. To imply that ‘it is all too hard now’ will ensure that FSM does not 
achieve the Governments objectives and, therefore, strategic risks that the paper infers will be 
realised and escalate. 
 
11. There is considerable reference in the paper to plan for capability development in other 
areas should FSM not be able to achieve capability aspects required. The reality is that for the 
strategic effects to be delivered then FSM must be provided with the capability options 
required. There are no real alternatives to achieve the same. It is generally felt that the paper 
provides confusing commentary in this regard. In particular, the paper makes bold statements 
on necessary constraints and risks. However, there are several statements made that promote 
opposing arguments. 

 
 
 
 



Australia’s Unique Requirement: 
 

12. The paper raises the possible option of a smaller type of submarine with spiral 
development based on existing design. This is outside the conclusions of the submarine 
options study and thereby the guidance provided for this project. Further comment derived 
from this 'option' is thereby not considered relevant and may be distracting. 
 
13. The ASPI approach of a parallel fall-back track of a smaller European design if the 
Collins replacement design fails is not supported. This option would leave Nation with a 
capability that manifestly cannot meet our requirements – something may not be better than 
nothing as it will chew up resources, time etc and also not do the job we want. 
 
14. The central issue of the future submarine project is that Australia needs a diesel-electric 
submarine with unique requirements compared with to the rest of the market.  We need: 
 

i. a fleet submarine;  
ii. with oceanic range; 
iii. using the latest combat system (weapons and sensors); and  
iv. we want to assemble in South Australia. 

 
15. The world market provides either: 
 

i. smaller shorter-ranged coastal submarines with diesel-electric propulsion with the 
German Thyssen Marine Systems being the leading maker; or  

ii. much larger nuclear-powered fleet submarines (US, UK and France).  
 

16. The Government has currently ruled out a nuclear submarine capability as an option. 
Nuclear fleet submarines are operated by the major navies we see as our qualitative peers 
(USN, RN) and offer the range and submerged speed that would be desirable in our operating 
area. However, Australia’s requirements describe a capability that attempts to merge the reach 
of a nuclear submarine with the unique attributes of a diesel-electric submarine.  
 
17. This combination of requirements necessitates a bespoke design for Australia, whether 
it is designed domestically or overseas. The US and UK do not design diesel-electric boats 
anymore. However, this does not preclude their vital contributions in other aspects of 
design. The European designers (Germany, etc) do not commonly work on a scale suitable for 
Australia and, with the exception of Germany; all have a low rate production approach that 
ultimately limits design expertise. 
 
18. There are also the unique and complex integration issues that need to be considered in 
any acquisition strategy, which this paper under-estimates. 
 
19. Effectively the combination of our requirements and the limitations on design expertise 
means that we will be forced to develop unique solutions to our unique requirements OR 
accept a capability reduction. A capability reduction would be an unacceptable outcome and 
would fail to achieve the strategic outcome Government requires from the outset. 
 
20. Some of the ASPI paper solutions (e.g. a spiral development of a smaller submarine) 
indicate a lack of understanding of the tightly coupled nature of submarine design where 
components and systems cannot be considered or altered in isolation. As such, a 
developmental approach of a smaller submarine would provide an unacceptably high-risk 
option. 



Concluding Remark 
 

21. Bottom line – we are where we are because our requirements (partly political, partly 
operational) are unique and that means if you don't want what the market makes, you have to 
make it yourself with all the risks that this involves. 
  
22. The paper states that to reduce the risk to strategic effects, other force element options 
must be provided to mitigate against the capability requirements of FSM project proving 
unachievable. This exposes a fundamental flaw in the authors understanding of the submarine. 
That is, in almost all cases, the submarine is required because there is no other capability to 
achieve the strategic effect. Therefore, the project has to get it right and this means that the 
task is a difficult one—failure is not an option. 
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How can the Government justify a doubling of the 
submarine fleet? 
• The 2009 Defence White Paper states that the principal task

for the Australian Defence Force is to deter and defeat
armed attacks on Australia.

• The Government is committed to providing the Defence
Force with the right tools for this task, including a major
boost to our maritime capabilities.

• The acquisition of 12 new Future Submarines, which will be
more capable than the Collins-class, is a major element of
this commitment.

• The expanded fleet of 12 submarines will sustain a force at
sea large enough in a crisis or conflict to:
• defend our approaches (including at considerable distance

from Australia, if necessary);
• protect and support other Australian Defence Force assets;

and
• undertake certain strategic missions where the stealth and

other operating characteristics of highly capable advanced
submarines would be crucial.

• Moreover, a larger submarine force would significantly
increase the military planning challenges faced by any
adversaries, and increase the size and capabilities of the
force they would have to be prepared to commit to attack us
directly, or coerce, intimidate or otherwise employ military
power against us.
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If asked: Is the Government considering nuclear 
submarines? 
• The Defence White Paper 2009 outlines the Government’s 

policy that nuclear power is not an option for Australia’s 
future submarines. 

• No nuclear technology, including recent Russian submarine-
related nuclear developments, is being considered in the 
acquisition of future submarines. 

If asked: Has the Government decided to design the 
submarines in Australia? 
• No decision has been taken on the design strategy at this 

time. 
• However, to ensure that Australia can sustain the Future 

Submarines once acquired, a number of support 
arrangements will be required in country including design 
capability. 

• Defence has contracted the support of the US-based RAND 
corporation to assist in examining the nature of the required 
design capability, and how and when this might be able to be 
established. 

• This process includes a study to examine the feasibility of 
establishing an indigenous design capability in Australia. 

• The study builds on previous information gathered from 
Australia and overseas.  The information it provides will 
inform Government's early consideration of capability and 
acquisition strategy issues. 

• I repeat: no decisions have been made – we are currently 
gathering information to help shape the approach to the 
design of the next generation submarine. 

If asked: What is the Government doing to ensure an 
appropriate submarine capability is delivered? 



• A key defence election commitment for this Government was 
to ensure that preliminary work on Australia’s next 
generation of submarines is carried out as a matter of 
priority. 

• That is why the Government initially has approved initial 
development funding of $4.615.4 million to conduct 
preliminary studies into the issues and technologies that will 
be relevant to these submarines. 

 
• Currently, the Future Submarine Project team is assessing 

data from overseas and Australian industry in relation to 
feasible capabilities and relevant commercial matters. 

• This process includes a study to examine the feasibility of 
establishing an indigenous design capability in Australia. 

• The combination of White Paper and industry responses will 
allow the project to frame the requirements of the Future 
Submarine in a cohesive, achievable and cost effective 
manner. 

• We will then make further decisions on what capabilities we 
require and what needs to be incorporated in the design of 
the submarines we might purchase. 

If asked: If we can't crew our current submarines, how can 
we possibly crew the 12 submarines announced in the 
White Paper? 
• Navy is very aware of submarine workforce and morale 

issues and has taken swift action to start addressing these 
concerns. 

• The shortfall in the submarine workforce is an issue we take 
very seriously and we are absolutely determined to make 
lasting changes that benefit our submariners and their 
families rather than adopting short-term band-aid solutions. 



• Last year, the Government commissioned a Submarine 
Workforce Sustainability Review. This review analysed the 
range of factors that were placing pressure on our 
submariners and impacting the Navy's ability to generate the 
required level of capability for the Submarine Force. 

• The Chief of Navy has since received and agreed to the 
implementation of all of the reviews recommendations under 
the Submarine Sustainability Programme.   

 
• These recommendations will help build the foundations for 

rebuilding a sustainable submarine workforce, in 
conjunction with the New Generation Navy initiative, and 
lead to the successful maintenance and sustainability of 
the Future Submarine Force.  

• The submarine workforce has now been stabilised and is 
expected to grow as reforms under the Submarine 
Sustainability Programme take effect. 

If asked: Will the Government be conducting a 
Parliamentary Review of the Future Submarine Project? 
Why?  
• There is no need for any review of the Future Submarine 

Project. 
• Defence has commenced the project to fulfil Government’s 

direction as stated in the White Paper 2009. 
• The project is in the initial stages of the defining the 

submarine capability requirements and assessing the overall 
project strategy, and no decisions have yet been made by 
the Government in respect of anything except exploratory 
work. 

• The intention is for the Defence to seek Government’s initial 
consideration of the overall project strategy in early 2010 in 
order to enable the project to be progressed appropriately. 



ADDITIONAL TALKING POINTS 
If asked: Why is the Government insisting on building 
another submarine following the previous Collins 
submarine debacle?  Why not go for an off-the-shelf 
design?  
• Due to Australia's unique geography, and the need for a 

submarine with capabilities in excess of the Collins-class, it 
is most unlikely that any 'off the shelf' option will fill our future 
submarine requirements.  

• Nonetheless, an off the shelf option will be retained as a risk 
mitigation strategy. 

• The development of these new submarines require long term 
planning if it is to meet the current time frame of replacing 
the Collins class submarines from 2025 onward. 

• The Government has directed Defence to commence 
preliminary technology studies and to start engaging with 
industry in order to develop proposals for the acquisition of 
future submarines. 

• Government has allocated a total of $15.4 million in the early 
stages of the project to ensure the project is established in 
earnest from the outset. 

• This is a highly complex project which is a priority for the 
Government and was first highlighted in Labor's 2007 
Defence election policy. 

• The Government remains committed to assembly and 
through-life support of the Future Submarine in Australia.  

• It will however also be important to engage overseas 
expertise in the design of the submarines. 

 
 
 



 
 
If asked: Has the Government eliminated competition for 
this contract by promising that they will be built in 
Adelaide by ASC? 
• The Defence White Paper 2009 confirms the Government’s 

intention to assemble the Future Submarines in South 
Australia.  

• The role of ASC remains to be determined; for the present, it 
is expected that ASC will compete against international and 
Australian based companies for its project involvement. 



BACKGROUND - NUCLEAR POWERED SUBMARINES 
After delivering a speech at ANZSOG, the Minister for Defence was asked if 
the ADF was considering nuclear propulsion for the future submarine.  
Further, the Minister was asked specifically whether there is a Russian 
submarine design which combines diesel electric and nuclear technologies 
and whether this might be suitable for Australian service.  
The SEA 1000 Project is not exploring the option to acquire nuclear 
submarines as the Government has specifically directed that nuclear 
submarines are not an option for the Future Submarine. 
The Australian Financial Review Article (17 August 2009) 
Nuclear submarines operated by western nations are generally superior to 
Western conventional submarines because they have better range, 
endurance, speed, lethality and survivability. They consequently offer a wider 
selection of response options compared with a conventional submarine. 
Characteristics of Nuclear Submarines 
The reactor in a nuclear submarine is generally used to produce heat to 
generate steam to drive a turbine that propels the submarine.  The steam is 
also used to generate the electricity needed to run equipment onboard.  
Nuclear powered submarines have an emergency back up diesel generator 
and battery system for use in the event the nuclear plant shuts down. 
The Russians have apparently produced a submarine (Sarov) which uses a 
small nuclear reactor – known as a ‘tea kettle’ – that does not have sufficient 
power output to drive the submarine in the conventional sense but it can 
generate electricity to keep the battery charged.  This is the same role the 
diesels fulfil - that is, like the diesel the ‘tea kettle’ is used to run a generator to 
provide electric power that is stored in the batteries.    
A characteristic of the small nuclear powered generator is that it improves the 
submarine’s underwater endurance on the relatively quiet electric propulsion. 
In effect, this is a nuclear form of Air-Independent Propulsion (AIP) system. 
The "Sarov" is thought to be an experimental design, of which there is only 
one in existence.  
Worth noting too in the context of this discussion is the question of relative 
quietness – an issue of critical importance in submarine operations.  There is 
a common misconception that conventionally powered submarines are quieter 
than nuclear powered submarines.  While this used to be generally true, it is 
no longer the case.  Modern nuclear powered submarines can be as quiet at 
slow speed as the quietest conventional boat.  The advantage today generally 
lies with the nuclear submarine in all operational respects because, compared 
with a conventional boat, the nuclear submarine has: 



• No need to ‘snort’ to run diesels to charge the batteries, which 
compromises the stealth attributes of the submarine and offers detection 
opportunities to an adversary; and  

• Significantly higher top speed, which can be sustained for long periods.   
These two attributes also make a nuclear submarine able to be used in 
different ways and offer greater flexibility over conventional submarines. 
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If asked: How can the Government justify a doubling of the 
submarine fleet? 
• The 2009 Defence White Paper states that the principal task for

the Australian Defence Force is to deter and defeat armed attacks
on Australia.

• The Government is committed to providing the Defence Force with
the right tools for this task, including a major boost to our maritime
capabilities.

• The acquisition of 12 new Future Submarines, which will be more
capable than the Collins-class, is a major element of this
commitment.

• The expanded fleet of 12 submarines will sustain a force at sea
large enough in a crisis or conflict to:
• defend our approaches (including at considerable distance from

Australia, if necessary);
• protect and support other Australian Defence Force assets; and
• undertake certain strategic missions where the stealth and other

operating characteristics of highly capable advanced
submarines would be crucial.

• Moreover, a larger submarine force would significantly increase
the military planning challenges faced by any adversaries, and
increase the size and capabilities of the force they would have to
be prepared to commit to attack us directly, or coerce, intimidate
or otherwise employ military power against us.

If asked: Is the Government planning on designing a unique 
submarine rather than buying an off-the-shelf design?  
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•Due to the combination of Australia's geography and likely 
operational requirements, it is most unlikely that any 'off the shelf' 
option will fill our future submarine requirements.  
•Nonetheless, off the shelf options are being examined in 
developing the project strategy. 
•The level of capability to be acquired and the associated options 
will be considered by the Government later this year. 

If asked: Is the Government considering nuclear submarines? 
• The Defence White Paper 2009 outlines the Government’s policy 

that nuclear power is not an option for Australia’s future 
submarines. 

• No nuclear technology, including recent Russian submarine-
related nuclear developments, is being considered in the 
acquisition of future submarines. 

If asked: Has the Government decided to design the submarines 
in Australia? 
• No decision has been taken on the design strategy at this time. 
• However, to ensure that Australia can sustain the Future 

Submarines once acquired, a number of support arrangements 
will be required in country including design capability. 

• Defence has contracted the support of the US-based RAND 
Corporation to assist in examining the nature of the required 
design capability, and how and when this might be able to be 
established. 

• This process includes a study to examine the feasibility of 
establishing an indigenous design capability in Australia. 

• The study builds on previous information gathered from Australia 
and overseas.  The information it provides will inform 
Government's early consideration of capability and acquisition 
strategy issues. 



• I repeat: no decisions have been made – we are currently 
gathering information to help shape the approach to the design of 
the next generation submarine. 

If asked: What is the Government doing to ensure an 
appropriate submarine capability is delivered? 
• A key defence election commitment for this Government was to 

ensure that preliminary work on Australia’s next generation of 
submarines is carried out as a matter of priority. 

• That is why the Government initially has approved initial 
development funding of $4.615.4 million to conduct preliminary 
studies into the issues and technologies that will be relevant to 
these submarines and will assist in determining essential and 
desireable attributes. 

• The issues and technologies to be investigated seek to inform the 
projects understanding of the cost and risk associated with various 
capability requirements, such as the feasibility of air independent 
propulsion. 

• Currently, the Future Submarine Project team is assessing data 
from overseas and Australian industry in relation to feasible 
capabilities and relevant commercial matters. 

• This process includes a study to examine the feasibility of 
establishing an indigenous design capability in Australia. 

• The combination of White Paper and industry responses will allow 
the project to frame the requirements of the Future Submarine in a 
cohesive, achievable and cost effective manner. 

• We will then make further decisions on what capabilities we 
require and what needs to be incorporated in the design of the 
submarines we might purchase. 

If asked: If we can't crew our current submarines, how can we 
possibly crew the 12 submarines announced in the White 
Paper? 



• Navy is very aware of submarine workforce and morale issues and 
has taken swift action to start addressing these concerns. 

• The shortfall in the submarine workforce is an issue we take very 
seriously and we are absolutely determined to make lasting 
changes that benefit our submariners and their families rather 
than adopting short-term band-aid solutions. 

• Last year, the Government commissioned a Submarine Workforce 
Sustainability Review. This review analysed the range of factors 
that were placing pressure on our submariners and impacting the 
Navy's ability to generate the required level of capability for the 
Submarine Force. 

• The Chief of Navy has since received and agreed to the 
implementation of all of the reviews recommendations under the 
Submarine Sustainability Programme.   

• These recommendations will help build the foundations for 
rebuilding a sustainable submarine workforce, in conjunction with 
the New Generation Navy initiative, and lead to the successful 
maintenance and sustainability of the Future Submarine Force.  

• The submarine workforce has now been stabilised and is 
expected to grow as reforms under the Submarine Sustainability 
Programme take effect. 

If asked: Will the Government be conducting a Parliamentary 
Review of the Future Submarine Project? Why?  
• There is no need for any review of the Future Submarine Project. 
• Defence has commenced the project to fulfil Government’s 

direction as stated in the White Paper 2009. 
• The project is in the initial stages of the defining the submarine 

capability requirements and assessing the overall project strategy, 
and no decisions have yet been made by the Government in 
respect of anything except exploratory work. 



• The intention is for the Defence to seek Government’s initial 
consideration of the overall project strategy in early 2010 in order 
to enable the project to be progressed appropriately. 



ADDITIONAL TALKING POINTS 
If asked: Why is the Government insisting on building another 
submarine following the previous Collins submarine debacle?  
Why not go for an off the shelf design?  
• Due to Australia's unique geography, and the need for a 

submarine with capabilities in excess of the Collins class, it is 
most unlikely that any 'off the shelf' option will fill our future 
submarine requirements.  

• Nonetheless, an off the shelf option will be retained as a risk 
mitigation strategy. 

• The development of these new submarines require long term 
planning if it is to meet the current time frame of replacing the 
Collins class submarines from 2025 onward. 

• The Government has directed Defence to commence preliminary 
technology studies and to start engaging with industry in order to 
develop proposals for the acquisition of future submarines. 

• Government has allocated a total of $15.4 million in the early 
stages of the project to ensure the project is established in earnest 
from the outset. 

• This is a highly complex project which is a priority for the 
Government and was first highlighted in Labor's 2007 Defence 
election policy. 

• The Government remains committed to assembly and through life 
support of the Future Submarine in Australia.  

• It will however also be important to engage overseas expertise in 
the design of the submarines. 

 
 
 
 



 
If asked: Has the Government eliminated competition for this 
contract by promising that they will be built in Adelaide by 
ASC? 
• The Defence White Paper 2009 confirms the Government’s 

intention to assemble the Future Submarines in South Australia.  
• The role of ASC remains to be determined; for the present, it is 

expected that ASC will compete against international and 
Australian based companies for its project involvement. 
 

If asked: Given the continued difficulties with the Collins Class 
in regard to technical issues, how will this impact on the future 
submarine program. 
• The Future Submarine project office is cognisant of these 

difficulties and has introduced a series of processes to reduce the 
risk of similar problems. 

• A Science and Technology (S&T) plan has been prepared by the 
Defence Science and Technology Organisation (DSTO) and the 
project office to identify all of the technology issues to be 
addressed.   

• DSTO is analysing current Collins Class issues to identify risk 
mitigation strategies that can be applied for the Future Submarine. 

• Consideration is being given to the establishment of a Power and 
Energy Integration test-site that would allow all propulsion and 
energy storage systems to be proven before they are installed in a 
submarine. 

• Implementation of the S&T plan will ensure that all equipment 
selected for inclusion in the Future Submarine has reached a 
sufficient level of technical maturity before it is selected.    

 
 



BACKGROUND  NUCLEAR POWERED SUBMARINES 
NUCLEAR POWERED SUBMARINES 
After delivering a speech at ANZSOG, the Minister for Defence was asked if the ADF 
was considering nuclear propulsion for the future submarine.  Further, the Minister 
was asked specifically whether there is a Russian submarine design which combines 
diesel electric and nuclear technologies and whether this might be suitable for 
Australian service.  
The SEA 1000 Project is not exploring the option to acquire nuclear submarines as 
the Government has specifically directed that nuclear submarines are not an option 
for the Future Submarine. 
The Australian Financial Review Article (17 August 2009) 
Nuclear submarines operated by western nations are generally superior to Western 
conventional submarines because they have better range, endurance, speed, 
lethality and survivability. They consequently offer a wider selection of response 
options compared with a conventional submarine. 
Characteristics of Nuclear Submarines 
The reactor in a nuclear submarine is generally used to produce heat to generate 
steam to drive a turbine that propels the submarine.  The steam is also used to 
generate the electricity needed to run equipment onboard.  Nuclear powered 
submarines have an emergency back up diesel generator and battery system for use 
in the event the nuclear plant shuts down. 
The Russians have apparently produced a submarine (Sarov) which uses a small 
nuclear reactor – known as a ‘tea kettle’ – that does not have sufficient power output 
to drive the submarine in the conventional sense but it can generate electricity to 
keep the battery charged.  This is the same role the diesels fulfil - that is, like the 
diesel the ‘tea kettle’ is used to run a generator to provide electric power that is 
stored in the batteries.    
A characteristic of the small nuclear powered generator is that it improves the 
submarine’s underwater endurance on the relatively quiet electric propulsion. In 
effect, this is a nuclear form of Air-Independent Propulsion (AIP) system. 
The "Sarov" is thought to be an experimental design, of which there is only one in 
existence.  
Worth noting too in the context of this discussion is the question of relative quietness 
– an issue of critical importance in submarine operations.  There is a common 
misconception that conventionally powered submarines are quieter than nuclear 
powered submarines.  While this used to be generally true, it is no longer the case.  
Modern nuclear powered submarines can be as quiet at slow speed as the quietest 
conventional boat.  The advantage today generally lies with the nuclear submarine in 



all operational respects because, compared with a conventional boat, the nuclear 
submarine has: 
• No need to ‘snort’ to run diesels to charge the batteries, which compromises the 

stealth attributes of the submarine and offers detection opportunities to an 
adversary; and  

• Significantly higher top speed, which can be sustained for long periods.   
These two attributes also make a nuclear submarine able to be used in different 
ways and offer greater flexibility over conventional submarines. 
AUSTRALIAN PACIFIC DEFENCE REPORTER ARTICLE “From SEA 1441 to 
SEA 1000 – will it work better this time?” January 2010 
The article examines the likely capability requirements for the Future Submarine and 
questions the need for a unique design.  It examines off-the-shelf submarine options 
(including nuclear powered) and on the basis of incorrect and / or misleading data 
suggests that a conventionally powered derivative of either the French Barracuda 
nuclear powered submarine or a derivative of the German Type 214 would be 
suitable.  The article fails to recognise that the Collins class is in many ways superior 
to available off-the-shelf non-nuclear options or to appreciate the scope of design 
change necessary to modify a nuclear powered submarine. 
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UNCLASSIFIED COVERING RESTRICTED 

CDF AND MINDEF MEETINGS WITH FRENCH CGS 

 

KEY ISSUES 

• General Georgelin can be expected to reinforce French interest in being ‘the’
European partner with Australia in supplying a solution for SEA 1000 Future
Submarine and will probably emphasise the credentials of French industry for this role.
He is likely also to stress the French view of their ability to include US technology in a
program for Australia and point to a number of examples from other programs where
they have done so.  The examples will not include any sensitive US technology
however.

• Delegation General pour l’Armamente (DGA) is the French equivalent of DMO
and DSTO.  They have indicated strong support for French involvement in Australia’s
Future Submarine project.

• A number of French companies are interested in participating in Australia’s
Future Submarine project.

o DCNS is the primary submarine designer in France and designs, builds,
and delivers submarines for the French Navy as well as for international
customers (Pakistan, Chile, India, Brazil).

o Thales is a major provider of submarine technology particularly sonar
and combat systems.  Thales has two subsidiaries that may also seek to
become involved in the project, Thales Australia and Thales UK.

o Other possible French suppliers include:
 Sagem – periscope and electro-optical equipment
 Jeumont – propulsion equipment
 SAFT – advanced battery technology

• DCNS recently announced a contract to supply Brazil with four Scorpene
Submarines and assistance in the design and production of the platform elements of a
nuclear powered submarine (based on the French Navy Barracuda SSN).

BRIEF AUTHORISED BY 
Rowan Moffitt, RADM 
Head Future Submarine Program 
Tel: 02 6265 2251 
Mobile:  

Date: 13 Jan 2010 

CONTACT OFFICER 
Mr Mark Gairey 
Project Director 
Tel: 02 6265 3519 
Mobile: 

Desired Outcomes 
Acknowledge the assistance and cooperation we have received from the French 
Government, French Navy and DGA so far and; 
Convey to General Georgelin that no decision has yet been made on the acquisition 
strategy for the Future Submarine or regarding the involvement of overseas companies. 
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RESTRICTED 

RESTRICTED 

BACKGROUND 

 

France no longer operates conventionally powered submarines. The nuclear powered 
submarines operated and under construction in France are smaller than those built by 
other countries and could provide a basis for Australia’s Future Submarine.  Very 
substantial design effort would be required.  French industry designs and constructs 
conventionally powered submarines for the export market but these are much smaller 
than the type of submarine likely to be required by Australia.  This export program 
helps to sustain the French industry skill base. 

DCNS responded to the Request for Information issued by the Future Submarine 
project in late 2008 and has maintained regular engagement with the project office 
since. 

The Future Submarine project believes that any technology developed for an 
Australian Submarine capability by France could subsequently be made available to 
other existing, or new, French submarine clients.  Given the growing French 
submarine export portfolio, this potentially conflicts with maintenance of an 
Australian capability edge in the region.  It may be possible to strike a commercial 
arrangement that would cede Intellectual Property control to Australia, but the 
indicative cost is high (c$A2 b).  

The project office is concerned that French involvement as a major supplier to the 
Future Submarine could potentially impact upon Australia’s ability to access sensitive 
technologies from other nations.   
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TALKING POINTS FOR NEWSPAPER ARTICLES FRIDAY 8 
OCTOBER 2010 

Issue 

A number of articles and a letter to the Editor discuss the Government’s plans to acquire 12 
new submarines. The articles query the number of submarines necessary, the cost and the 
risks of pursuing unique design solutions.  

TALKING POINTS 

• The plan in the Defence White Paper 2009 to acquire
twelve submarines is a result of the strategic
assessment leading to where they are likely to be
required to operate, for what purposes and for how
long.

• Defence has a number of studies underway or
planned to examine the full range of options that
might meet the capability required. All options other
than nuclear power are being considered. Studies
include consideration of whole-of-life costing.
Outcomes will be presented incrementally for
Government consideration.

• Until such time as the exact level of capability to be
acquired and the exact acquisition model are
determined it would be premature to speculate on the
likely cost of the submarines.

• The time required for maintenance and crew training,
the nature of the operational task, the range at which
operations are conducted and the time that
submarines are required to operate completely
unsupported results in only a small fraction of a
submarine force ever being deployed at the same
time. Globally, this ratio is considered to vary
between 5:1 and 3:1 and is dependant more upon
range of operation (and deployment length) than type

Defence FOI 140/21/22 
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of submarine (nuclear or conventionally powered, 
both of which are highly complex vessels) 

• The acquisition of 12 new future submarines, which 
will be more capable than the Collins class, is a major 
element of the 2009 Defence White Paper.   

• The Future Submarine Program (Project SEA 1000) 
has been established to deliver this capability. 

• The program office is conducting and / or planning a 
number of studies to explore the cost and capability 
options for both platform and combat system. This 
work includes whole-of-life costing and a review of 
the lessons learned from aspects of designing, 
building and operating Collins Class submarines.  

• No option has been discounted to date other than 
nuclear power. All options ranging from existing off-
the-shelf designs to a fully bespoke, Australian 
designed option will be carefully considered against 
Australia’s future strategic defence requirements. 
Designs that fall between these will all be considered 
against capability requirements, cost, procurement 
timeframe, risks and the benefits to Australian 
industry.  

• The future submarine is likely to incorporate 
technology from Europe, the US and Australia. 
Opportunities for collaboration with foreign 
governments and domestic/foreign industry are being 
explored. 

• Defence plans to bring forward matters relating to 
SEA 1000 for Government consideration a number of 
times before second pass some time around 2016. 
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ACQUISITION OF NUCLEAR SUBMARINES 

An article by Brendan Nicholson in the Australian Monday 7 February 2011 quotes a 
Kokoda Foundation report claiming that 10 US nuclear submarines would be a cheaper 
more effective military option for Australia than buying 12 large conventional 
submarines. 

Is Australia considering nuclear powered submarines? 

• As stated in the 2009 Defence White Paper, the Government is
not considering nuclear powered submarines.

• Australia does not have the infrastructure to support nuclear
powered submarines, such as the training facilities, medical
support services, safety systems or fuel handling facilities.

• The cost of the necessary infrastructure would add significantly to
the cost of submarines themselves.

• Additionally, nuclear powered submarines have much larger
crews, about twice the size of a large conventional submarine.
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• SPESIFy – is progressing with Babcock and Frazer Nash developing the 
capability definition documentation required for 1st Pass consideration. 

• Integrated Project Team for new design – Office accommodation has been 
finalised. Work progressing towards a team start by end January 2013. 

• IPT Team Leader selection interviews conducted 17 December 2012. Both 
team leader and deputy team leader have been selected. 

• Combat System RFI – alternate combat systems being evaluated by end 
March 2013. 

• MOTS Option 1 RFI – Assessment is ongoing. Holdups have occurred 
because of DCNS (France) and HDW (Germany) hesitation on entering into 
the Deed of Participation. Negotiation with both countries is ongoing. 
Navantia (Spain) data under evaluation by Systems Program Analysis (US).  

• Strategic Business Advisor – A Request for Tender will be released in early 
2013 to fill this role. A briefing was held with interested groups at Russell 
Offices in December 2012. 

 
Planned Activities 
• Workforce requirements study 
• Australian compliant MOTS studies with European designers for Option 1. 
• Combat System options business case to support Option 2. 
• Updated Collins and other MOTS design studies for Option 3. 
• Concept design, cost/capability trade off and cost driver studies (Australian 

industry) for Option 4 to begin in 2013. 
 
If asked: Why isn’t Australia examining nuclear propulsion instead of or in 
parallel to conventionally powered submarines? 
 
• The Defence White Paper 2009 makes it clear that nuclear propulsion is not 

being considered for the future submarine. 
• Australia does not have the infrastructure such as the training facilities, 

medical support services, regulatory or safety systems necessary for us to 
operate nuclear submarines.  

• Nuclear submarines typically require twice the crew numbers of even a large 
conventional submarine.  This, along with the cost of the necessary national 
infrastructure, would add significantly to the cost of the nuclear submarine 
option.  

• There has been some debate in Australia on the issue of leasing or 
purchasing US Virginia Class submarines.  The US has not made any such 
offer.  

• The US has never exported nor leased a naval nuclear reactor. 
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• Notwithstanding the continuing interest and debate on nuclear power, both 

internationally and within Australia, the Government’s position on nuclear 
propulsion for the Future Submarines is clear: 

 These submarines will be conventionally powered.   
 This was re-confirmed in the Prime Minister and Minister for 

Defence’s media release of 3 May 2012. 
 

If asked: Is the Government planning on designing a unique submarine 
rather than buying an off-the-shelf design? 
  
• The Government has made no decisions yet on the design for the Future 

Submarines other than discounting nuclear propulsion. 
• All options ranging from existing off-the-shelf designs to a new design are 

being considered against Australia’s future strategic defence requirements.  
• Even an off–the–shelf design would require some design effort to ensure 

compliance with Australian legislation.  
 
If asked: Are we facing a capability gap between the retirement of the Collins 
Class submarines and the entry into service of the future submarines? 
 
• The Government has no intention of allowing a gap in any capability that is 

so important to Australia’s security.   
• There is still a great deal of work to be done before a decision can be made 

on which of the existing range of options we will pursue to replace the 
Collins Class.   

• Defence will shortly deliver for Government consideration a Collins Class 
Service Life Evaluation Program report that identifies: 

 the life achievable from the Collins Class, and 
 the work required in order to operate the submarines beyond their 

current planned life. 
• Other navies have done similar assessments and successfully operated 

submarines beyond their original design life. 
• Withdrawal of the Collins Class and introduction of the future submarines 

will be managed to avoid a capability gap. 
 
If asked: How is Defence progressing with the Submarine Skilling Program 
Study? 
 
• On 3 May 2012, the Government commissioned CEO DMO to prepare a 

Future Submarine Industry Skills Plan (FSISP). The Future Submarine 
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Industry Skills Plan will recommend actions to sustain and develop the skills 
required to successfully deliver Australia’s future submarine project. 

• The Plan has been developed by a team led by the Chief Executive Officer 
of the DMO, Mr Warren King and supported by an Expert Industry Panel 
headed by Mr David Mortimer, AO. 

• Initial findings are: 
• the Australian shipbuilding industry is capable, but important white 

collar skills are spread thin;  
• while some Australian companies can reach back into their parent 

international organisations for design work, our indigenous design 
capability for submarine and surface ships is weak;  

• the current blue collar work force is limited, with production 
supervisors and electrical trades being the weakest skill areas; and  

• the key to building these skills is a continuous ship building plan 
with long term, predictable work.  

• The core group of skilled people needed for the future submarine 
project are those people who today are working on the Air Warfare 
Destroyer and Landing Helicopter Dock projects.   

• Skilled people need to be retained in the industry and we need to 
develop their skills and improve experience levels through work on 
other naval shipbuilding projects. 

• The Government will release the Plan shortly.  
 
 
 
 
 
AUTHORISED BY:  CONTACT OFFICER: 
MR DAVID GOULD  RADM ROWAN MOFFITT 
General Manager Submarines - DMO  RADM RAN 
Date:  23 January 2013  Head Future Submarines Program 
  Date: 23 January 2013 
 
CONSULTED WITH: 

  

Mr A. Cawley. 
Future Submarine Industry Skills Team 
CDRE G.J. Sammut 
Director General Submarine Capability 
- Navy 
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BACKGROUND 
 
Broad Project Schedule:  For planning purposes, the current schedule assumes a traditional 
acquisition model and is based on the following key milestones. These are subject to review as 
further information is gathered. 

 
2013/14  1st Pass. 
2017  2nd Pass, decision to build sometime later.  
After 2025    Initial Operational Release. 
 
• Program office currently has 34 staff (includes four CDG personnel, three graduates and one 

Navy reservist), plus two embedded DSTO advisors. 
 

Strategy 

• No option ruled out except nuclear propulsion (Government policy position). 

• Options:  
1. MOTS incorporating minimum modifications to comply with Australian Statutory 

legislation. 
2. Modified MOTS with Australia’s choice of combat system, replacing the designers-

provided system. 
3. Evolved MOTS options of European MOTS submarines, including Collins, with 

operational life through to 2050. 
4. New design large ocean going conventional submarine meeting Australia’s 

requirements. 

• All options will be analysed and evaluated, especially MOTS. 

• Attention is being paid to lessons from Collins and other major Defence acquisitions, including 
AWD, JSF, AEW&C and Super Seasprite. 

• Choice of combat system and weapons will have a significant influence. 

• No existing or prospective MOTS option will meet the White Paper capability.  

Transition from Collins Class 

• Submarine Life Evaluation Program has been completed.  

• Collins Class end of design life notionally 2025. 

• Transition to FSM will be managed to maintain submarine capability. 
 



Sea 1000 - Future Submarines – The Nuclear Option 

Talking Points 

The Government is currently considering all options for the Future Submarine project, other 
than nuclear propulsion, which the Government has ruled out.  

The Government will not reconsider the option of acquiring nuclear powered submarines. 

Acquiring nuclear powered submarines would involve outsourcing the construction, 
maintenance and sustainment of the submarines to another country, which the Government 
has ruled out. 

If asked: why Australia is not willing to consider the nuclear option? 

Not only would a nuclear submarine have to be built overseas, it would have to be fuelled, 
docked, de-fuelled and disposed of overseas, until Australia had built nuclear infrastructure 
able to undertake these tasks safely.  

The cost of this alone would run into billions. 

Safe operation of a nuclear powered boat will require commanders and especially chief 
engineers to be qualified and experienced operators of nuclear plant. 

In short, unless or until Australia has the knowledge and skill to design and build a reactor, 
this will not run.  

It is completely unachievable in the timescale of Collins replacement. 

If asked: about options for acquiring US nuclear submarines? 

As I have said in the past, the only option that we have ruled out is nuclear propulsion, and we 
rule out nuclear propulsion because we do not have a nuclear industry in Australia.  

The Australian Government has not asked the US for access to nuclear submarine propulsion 
technology in any form and the US Government has not offered it. Note: The US Government 
has never leased or sold a naval nuclear reactor to any other country. 

Commentators who propose nuclear submarines for Australia also consistently underestimate 
and understate the complexity and cost of even the most minimal supporting frameworks that 
would be needed before Australia could be able to operate them safely.   

None of these essential and highly specialised arrangements, such as education and training, 
governance regulatory and supervisory structures and health services infrastructure exists 
sufficiently in Australia today. 

Proponents of nuclear submarines also dismiss the very clear views of the Australian people 
on the nuclear issue.  

Defence FOI 140/21/22 
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If asked: Would the Minister like to see Tony Abbott declare his position on the nuclear 
option given the different positions noted last year? 
  
In a doorstop interview on 1 June 2012, Senator Johnston ruled out nuclear powered 
submarines. 
  
Reports that senior Coalition leaders are now seeking to open the debate over the purchase of 
nuclear submarines to replace the Collins class is at odds with Senator Johnston’s statements 
and the Opposition Leader needs to clarify his position on this issue. 
 
 
Background 
 
There was media coverage in 2012 suggesting that Australia should buy or lease Virginia 
class nuclear powered submarines from the USA, and public comments from both sides of 
politics suggesting that the debate on the nuclear option should be reopened.  
 
Australia does not have the necessary infrastructure, expertise or experience in the nuclear 
industry or in nuclear power generation to introduce a nuclear submarine fleet at this time. In 
addition to the infrastructure requirements, the crew size of a nuclear powered submarine is 
twice that of a large conventionally powered submarine, which further detracts from this 
option. The US has not offered this capability to Australia and Australia has not approached 
the US for it. 
 
We have confirmed through senior US Embassy defense staff that recent media articles 
interpreting comments by US Ambassador to Australia Jeffrey Bleich as a US offer of nuclear 
submarines misinterpret the facts. The US continues to offer Australia help and support with 
the Future Submarines Program but is not offering US nuclear technology in any form. 
 
Opposition position on the nuclear option: In a doorstop interview on 1 June 2012, Senator 
Johnston ruled out nuclear powered submarines stating: 
  

“I have just come back from Plymouth in the United Kingdom where I was looking at the 
Trafalgar/Upholder Class sustainment which are both nuclear class submarines. The problem 
there is that before you even think about a nuclear submarine you need about $2 or $3 billion 
dollars worth of infrastructure. Now I don’t think nuclear submarines are on the table… from 
my point of view I don’t think nuclear submarines are on the agenda because of cost and 
because I don’t think anyone is going to give us the technology in the short term.” 

  
There are reports that senior Coalition leaders are now seeking to open the debate over the 
purchase of nuclear submarines to replace the Collins class, which is at odds with Senator 
Johnston’s statements. 
 
Point of Contact:  
RADM Rowan Moffitt, Head Future Submarines Program, (w) 6265 2251 (m)  
David Gould, General Manager Submarines, (w) 6266 7756 (m)  
Information valid as at: 11 February 2013 
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2. And if not, whether there is likely to be any debate or discussion 
regarding the potential for nuclear powered subs to be deployed in 
Australia? 
 
3. If you have any particular relevant information regarding Australia’s 
stance/policy towards nuclear submarines, could you please send that 
over. 
Draft response to Q1-3 (from DIB): 
 
No decisions have yet been made on the design and build of the next generation of Australian 
submarines; however, a nuclear-powered option is not under consideration.  
  
The Australian Government has not sought access to nuclear submarine propulsion technology, 
nor have foreign governments offered it. 
 
4. Lastly, I just wanted to try and confirm reports from the Mainichi 
newspaper in Japan, that Japan has submitted a proposal to jointly build a 
fleet of subs with Australia. I appreciate that you cannot comment on the 
level of interest in that proposal but could you confirm what you can of the 
specifics of that proposal. 
Draft response (from previous response): 
  
Work is progressing to explore options for a conventionally powered Future Submarine, and 
Australia is discussing issues relating to submarines with a number of countries, including Japan. 
  
The Government’s decisions on the design and build of the next generation of Australian 
submarines will be based on reliable data evaluated against the Navy’s requirements.  
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Good Morning Henry, Hayley,
 
Seeking OMINDEF clearance of the attached response.
 
The response has been cleared by Head Future Submarine
Program, a/FASSP, and CN.
 
The journalist's deadline is Sunday 1 May, for an article in
the Monday edition of the Australian Financial Review.
 
OMINDM -  FOR YOUR INFO ONLY
 
Thank you, 
 
Sarah Jackson
Public Affairs Officer
Defence Media
Department of Defence | Russell Offices PO Box 7909 Canberra BC ACT 2610
Phone: +61 2 6127 1999 | E-mail: media@defence.gov.au | Follow us on Twitter:
@DeptDefence
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Australia’s Sovereign Submarine Capability – A Greybeard’s Perspective 

Peter Briggs - SIA CONFERENCE 15NOV16 

Sovereign not Solitary 

Defined as an Australian submarine capability in control of its own destiny, 
engaged with allied supporters: 

• A new relationship with France and the Marine National to be
developed, covering R&D and the design and operation of conventional
and nuclear powered attack submarines.

• Complementing our primary strategic, operational and tactical
relationship with the USA and USN.

• A revitalized R&D and operational relationship with the UK and RN
would be beneficial given my final issue; preparing for a decision to
commence an orderly transition to nuclear power.

Concept of Operations: 1 

• Forward deployed. 2

• Exploiting stealth to gain access to key areas.
• Able to observe/strike as appropriate.

Australian Design Environment 

Sovereignty requires that all detailed/production design and in service 
support performed in Australia by an Australian entity with DCNS 
support. 3 

• Build on ASCs and the very successful Submarine Enterprise
supporting the rejuvenation of the Collins capability. 4

• An AUSTEO environment will able to maximise protection of 3rd party
IP.

Sense of Urgency 

1 Why submarines for Australia, P Briggs, The Strategist, 22 February 2013. 
2 Mobility, endurance, and payload: lots of each for our submarines, P Briggs, 
The Strategist, 27 March 2013. 
3 Why Australia should build its own submarines Part 1 and 2), P Briggs, The 
Strategist, 21 January 2015 
4 The Trade – Newsletter for the deep thinker – Edition 2, 2016, Defence 
Publishing Service 
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I believe we must build on Collins numbers to achieve at least 9 operational 
SM ASAP. 5 

o There is a wide range of options to achieve this, without being 
definitive; here are 2 examples to demonstrate the issues. 

o They are based on the existing 10+2 cycles for Collins and 
construction drum beat for FSM of 2 years. 

 

Graph 1 – The transition to avoid! FSM 01 commissioned in 2034 and only 3 
Collins LOTE. 

 

                                            
5 How many submarines? (Part 1 & 2), P Briggs, The Strategist, 8 January 
2014. 
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Graph 2 – Plan A? - FSM 01 2030, LOTE all Collins 

This is a manpower issue first and a strategic one second. 

• Without submarines at sea the RAN will not be able to generate the 
trained manpower to replace losses, cover the additional requirements 
of the transition and grow the number of crews. 

• Six SM are at or below critical mass; witness our long struggle to finally 
get to 5 crews with a thinly manned shore balance. 6 

• This is a major lesson learnt from Collins – do not let submarine 
numbers drop during the transition. 

• Strategically speaking where would you like to be in 2036; with a force 
of 10 SM (4 FSM and 6 Collins) or 5 (3 falling to 2 Collins and 2 rising 
to 3 FSM)? 

We need to commit to a life extension for all Collins now – an early 
commitment will underpin the business case for investment: 

• Collins should be updated to extend their mechanical and operational 
life.   

• For example, operational updates could include an FSM like AIP 
section. 

Platform Issues 

Note these are the most difficult/expensive characteristics to alter in service. 
                                            
6 The Trade, edition 2 2016. 
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Sovereign control over signature in all spectrums: 

• Snort signature will require indigenous R&D and investment. 
• The transit is a design driver for the RAN CONOPS. 

Mobility and Dived Endurance: 7 8 

• Power train developed for the tropical operating environment. 
• Lithium or lead acid batteries? 
• AIP a key requirement for a challenging operating environment. 

Shore based R&D facilities - required yesterday. 

• Supported by test and treatment ranges. 

Automation to support long mission requirements and reduce crew demands. 

Combat System 

Sovereign control over the Tactical Data Handling System aka 
Command Management System 

• Re-establish the capability we had with the Oberon Submarine Warfare 
Systems Centre. 

• A peer with USN counterparts. 
• Mobilise, focus and drive Australian SME capabilities. 

  

                                            
7 SEA 1000: the importance of dived endurance (part1), P Briggs, The 
Strategist, 2 March 2016. 
8 SEA 1000: the importance of dived endurance (part2), P Briggs, The 
Strategist, 4 March 2016 
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Nuclear Propulsion 

Efforts to transition to nuclear power must not divert us from critical need to 
establish a conventional FSM capability to replace Collins, build up to an SM 
Arm of at least 9 conventional SM and hence provide a viable basis for that 
transition. 

An orderly transition to nuclear propulsion could be justified by: 

• Australian geography. 
• CONOPS. 
• Surveillance/ASW capabilities in future operational environment. 
• Improved mobility and stealth (ie no snorting) offered by nuclear power. 

If a decision were made Australia would require the ability to ensure and 
oversee the safe operation of such a force. 

• Skillsets significantly more demanding than a conventional SM crew. 
• For example; double the number of Command Qualified officers, five 

times the number of Mechanical Engineering Officers! 
• More demanding regimes of technical supervision, training and added 

auditing of processes.  
• Need to comply with best practices. 
• Very long lead-time for experienced nuclear engineers and technicians. 

Manpower – the critical factor: 

• This is not to belittle a number of other important factors  
• But, if we can’t man the capability the other factors are of no 

consequence! 

I believe that it is impractical to proceed directly to nuclear power even if we 
wanted to, given the deadline we are facing with an ageing Collins force and ~ 
600 submariners.   The RAN will be unable to generate sufficient personnel 
for an orderly transition – we can’t get there from here! 

The starting point is to build up to 9 conventional SM, bulked up with 
additional mechanical engineering officers and technicians to provide the 
manpower base to undertake the transition. 

Manpower lead-time requires a start on the process now to facilitate a final 
decision in 2030. 

Platform lead-time 15 years could then see the 1st SSN commissioned 2046. 
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Conclusions 

A sovereign submarine capability requires the design and construction of FSM 
in an Australian design environment. 

We must maintain sovereign control over the signature in all spectra.    

Given Australia’s particular requirements a number of platform systems 
require urgent and significant R&D investment. 

Australia should re-establish sovereign control over the Command 
Management System component of the combat system. 

Given the long manpower lead-time we need to commence national 
preparations NOW to facilitate a decision for an orderly and competent 
decision on nuclear propulsion. 

Achieving at least 9 conventional submarines as quickly as feasible remains 
the manning and strategic priority. 

A formidable list indeed, however by building on the very successful 
foundations of the current Submarine Enterprise and engaging industry I am 
confident we will succeed. 

Peter Briggs 

23Sep16 

 





 

Background 
After delivering a speech at ANZ SOG, the Minister for Defence was asked if the ADF 
was considering nuclear propulsion for the future submarine.  He was apparently asked 
specifically whether there is a Russian submarine design which combines diesel electric 
and nuclear technologies and whether this might be suitable for Australian service. In 
addition, a response is required to an article in the Australian Financial Review by 
Geoffrey Barker (17 August 2009). 
The SEA 1000 Project is not exploring the option to acquire nuclear submarines as the 
Government has specifically directed that nuclear submarines are not an option for Future 
Submarine. 
The reactor in a nuclear submarine is generally used to produce heat to generate steam to 
drive a turbine that propels the submarine.  The steam is also used to generate the 
electricity needed to run equipment onboard.  Nuclear powered submarines have an 
emergency back up diesel generator and battery system for use in the event the nuclear 
plant fails. 
The Russians have apparently produced a submarine which uses a small nuclear reactor – 
known as a ‘tea kettle’ – that does not have sufficient power output to drive the submarine 
in the conventional sense but it can generate electricity to keep the battery charged.  This 
is the same role the diesels fulfil - that is, like the diesel the ‘tea kettle’is used to run a 
generator to provide electric power that is stored in the batteries.    
The advantage of the small nuclear powered generator is that it improves the submarine’s 
underwater endurance on the relatively quiet electric propulsion. In effect, this is a nuclear 
form of Air-Independent Propulsion (AIP) system. 
The "Sarov" is thought to be an experimental design, of which there is only one in 
existence.  
Worth noting too in the context of this discussion is the question of relative quietness – an 
issue of critical importance in submarine operations.  There is a common misconception 
that conventionally powered submarines are quieter than nuclear powered submarines.  
While this used to be generally true, it is no longer the case.  Modern nuclear powered 
submarines can be as quiet at slow speed as the quietest conventional boat.  The advantage 
today generally lies with the nuclear submarine in all operational respects because, 
compared with a conventional boat, the nuclear submarine has: 

• No need to ‘snort’ at all (run diesels to charge the batteries, which compromises 
the stealth attributes of the submarine and offers detection opportunities to an 
adversary); and  

• Significantly higher top speed, which can be sustained for long periods.   

These two attributes also make a nuclear submarine able to be used in different ways and 
offer greater flexibility over conventional submarines. 

The Australian Financial Review Article (17 August 2009) 
Geoffrey Barker’s article in the AFR is factually accurate. Nuclear submarines operated 
by western nations are generally superior to western conventional submarines because 
they have better range, endurance, speed, lethality and survivability. They consequently 
offer a wider selection of response options compared with a conventional submarine. 
 



FUTURE SUBMARINE ANALYSIS OF ALTERNATIVES STUDY PLAN 
INTRODUCTION 
Background 
1. This initial Analysis of Alternatives (AoA) Study Plan for Australia's Future Submarine
capability has been developed prior to Government endorsement of Strategic Guidance or
subsequent direction on the alternatives to be analysed.
2. Concensus on the alternatives and the scope of the analysis should be agreed with key
decision makers prior to commiting significant resources to an AoA. This decision should be
informed by information on the level of effort and resource requirments associated with the agreed
scope.
– Reference Documents

– Strategic Guidance
– Top Level Requirement

– Capability Gap
– Maintain an effective submarine operational capability to perform tasks in

accordance with the CDF Preparedness Directive.
– Maintain a submarine capability during the withdrawal of Collins platforms due to

hull life issues.
– Maintain a submarine capability during the withdrawal of Collins platforms due to

system obsolescence issues.
– Maintain a submarine capability during the withdrawal of Collins platforms due to

erosion of the capability edge against potential regional adversaries.
– Maintain a submarine capability during the erosion of Submarine capability due to

workforce issues.
– Grow and sustain an experienced and capable submarine design, build and support

capability within Defence and industry.
– Prior Analysis Activities

– SPA Scenario-Based Capability Analysis
– EB Submarine Design Feasibility and Sensitivity Analysis
– DSTO Operations Analysis
– DSTO Combat Systems Options
– SEA 1000 RFI – Submarine Designers' Responses to Exemplar Requirement
– SEA 1000 RFI – Australian Industry Contributions

Purpose 
– Analyse the alternatives for Australia's Future Submarine capability with respect to the
following:

Q1. What is the operational effectiveness of each alternative1 in meeting Strategic 
Guidance?2 

Q2. What is the supportability of each alternative? 

1 Australia terminology for 'alternative', as per the Capability Development process is 'option'.  
2 Most cost-effective means precisely 'the option whose effectiveness meets the requirement at the lowest cost'. 
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Q3.  What are the risks (technical, operational, programmatic) for each alternative? 
Q4. When should the capability elements be acquired?3 
Q5. What is the total cost of ownership for each alternative? 
Q6. How do the alternatives compare against each other? 
Q7. What is the level of uncertainty in the results for each of the questions? 

Scope 
–  The Future Submarine capability is a complex and multi-faceted problem. To determine the 

total cost of ownership many alternatives need to be considered other than which submarine 
should be procured. Many of these alternatives are directly coupled to current submarine 
capability and therefore the interdependencies between the current and future capability need 
to be addressed. The alternatives to be considered include the following4: 
– Which submarines or mix of submarines and uninhabited systems alternatives will be 

included? 
– Will the Collins class undergo a service life extension and if so how many Collins 

submarines will be extended and for how long? 
– To what extent can existing Fundamental Inputs to Capability be utilised for Future 

Submarine capability, noting the likelihood for an extended transition during which 
both classes will need to be supported? 

– Will any strategic decisions be made that provide specific direction for elements of 
the solution, such as the adoption of US weapons and combat systems for a design to 
requirements solution? 

– To what extent will Future Submarine be capable of conducting the full range of 
tasks without extensive reconfiguration of the platform or the embarked payloads? 

– What are the objective and threshold effectiveness measures for each of the Future 
Submarine tasks and what is the role flexibility required without alongside 
reconfiguration of platform and payloads?  

– To what extent will Australian industry be involved in design, construction, in-
service support and disposal? 

– To what extent will the Future Submarine need to comply with Australian and 
International standards? 

– To what extent will external asistance be sought to perform the role of 
Commonwealth assurance agent and in what areas?  

GROUND RULES 
Scenarios 
– See OCD Section 3 and Annex A for scenario context and operating environments. 
– Scenario-based capability analysis conducted under FMS to Systems Planning and Analysis 

(SPA) and Naval Undersea Warfare Center (NUWC) is aligned to a subset of the OCD 
scenarios, which were endorsed for use by CDF. 

Threats 
– See OCD Section 3 and Annex A. 
                                                 
3 Answer is inter-related with question 1 as the option cost is determined by acquisition schedule.  
4 Defence White Paper 2009 directing that the Future Submarine capability will not be nuclear powered, and therefore 
all nuclear options have been excluded from consideration. 



– Scenario-based capability analysis conducted under FMS to Systems Planning and Analysis 
(SPA) and Naval Undersea Warfare Center (NUWC) is aligned with OCD threats, which 
were developed with feedback from DIO. 

Constraints and Assumptions5 
Constraints are imposed limitations of a physical or programmatic nature that can be used to filter 
out alternatives. Assumptions are specific conditions that apply to the analysis. Constraints and 
assumptions must be clearly articulated as they will come under close scrutiny as they will strongly 
influence the outcomes and therefore will be critically evaluated. 
Formal agreement on whether any of the statements within the Defence White Paper 2009 are to be 
treated as constraints should be achieved, as this will impact on the number of viable alternatives to 
be analysed. 
– Future Submarine force structure comprises 12 future submarines.6 
– Future Submarines will be assembled in South Australia.7 
– Future Submarine will have greater range, longer endurance on patrol, and expanded 

capabilities compared to the curent Collins class.8 
– Future Submarine will be equiped with very secure real-time communications and be able to 

carry different mission payloads such as uninhabited underwater vehicles.9 
– Future Submarine will be capable tasks such as anti-ship and anti-submarine warfare; 

strategic strike; mine detection and ine-laying operations; intelligence collection; supporting 
special forces; and gathering battlespace data in support of operations (constraint).10 

– Future Submarine requires high levels of mobility and endurance to respond to short-notice 
contingencies in Australia's POE.11 

– Future Submarine needs to be capable of undertaking prolonged covert patrols over the full 
distance of our strategic approaches and in operating areas.12 

– Future Submarine requires low signatures across all spectrums, including at higher speeds.13 
– Future Submarine shall not have nuclear propulsion (constraint).14 
– Future Submarine program will consider Australian industry involvement in design, 

development and construction phases (constraint).15 
– Future Submarine program will consider Australian industry involvement in the sustainment 

and maintenance life cycle, which will extend well into the 2050s and possibly beyond 
(constraint).16 

– Future Submarine program will consider basing and crewing issues (constraint).17 

                                                 
5 Constraints are imposed limitations that will be used to filter the suitability of alternatives. Assumptions are conditions 
that apply for the analysis.  
6 DWP09 para 9.3. 
7 DWP09 para 9.3. 
8 DWP09 para 9.3. 
9 DWP09 para 9.3. 
10 DWP09 para 9.4. 
11 DWP09 para 9.5. 
12 DWP09 para 9.5. 
13 DWP09 para 9.5. 
14 DWP09 para 9.5. 
15 DWP09 para 9.6. 
16 DWP09 para 9.7. 
17 DWP09 para 9.7. 



– Future Submarine program will engage overseas partners during the design and development 
phase.18 

– Future Submarine program will continue to maintain very close Australia-US collaboration in 
undersea warfare capability, which will be crucial to the development and through life 
management of the capability.19 

– The Future Submarine construction program will be designed to provide the option to 
continue building additional submarines in the 2030's and beyond, should strategic 
circumstances require it.20 

– The Collins class submarines will receive incremental upgrades throughout the next decade, 
including new sonars, to ensure they remain highly effective through to their retirement.21 

– The Collins class submarine will undergo a major reform program to improve the availability 
of the Collins class and ensure a solid foundation is laid for the expanded future submarine 
force.22 

– DCP IOC/FOC dates?? 
– Operational interoperability with ADF and allied forces. 
–  

Timeframe 
– The key near-term timeframe considerations for SEA 1000 are as follows: 

– Establish the project office and support network required to successfully deliver 
Future Submarine capability, using external assistance as required to supplement 
internal resource shortfalls for specialists. 

– Align Future Submarine and Collins fundemental inputs to capability, where 
practicable, to maximise opportunity for successful capability transition. 

– Obtain Government approval for project strategic guidance, program strategy and the 
options for further investigation. 

– Eliminate or minimise the capability gap that will occur when the Collins class are 
withdrawn from service. 

– The key far-term timeframe considerations for SEA 1000 are as follows: 
– Facilitate a smooth transition from Collins to Future Submarine across all 

Fundemental Inputs to Capability. 
– Meet Initial and Final Operational Capability milestones.  

Excursions 
– The key planned analytical excursions for consideration during the AoA are as follows: 

– Vary threat levels with the scenarios.  
– Vary submarine presence and role effectiveness targets due to Allied force 

contribution to coalition operations, especially against a high threat adversary. 
– Vary submarine basing locations in Australia. 

                                                 
18 DWP09 para 9.8. 
19 DWP09 para 9.8. 
20 DWP09 para 9.9. 
21 DWP09 para 9.9. 
22 DWP09 para 9.10. 
 



– Vary availability of submarine replensihment ports in Australia and overseas. 
– Vary submarine numbers required to achieve Strategic Guidance. 
– Vary submarine operating concepts. 
– Vary submarine sustainment concepts. 

ALTERNATIVES 
Description of Alternatives 
– The following submarine procurement alternatives may be considered, ordered based in 

increasing level of Australian involvement: 
A1. Overseas purchase of a single class of new operationally-proven MOTS submarines, 

such as DCNS Scorpene, HDW U212A, or HDW U214, with no changes to baseline 
configuration. 

A2. Overseas purchase of a single class of new operationally-proven MOTS submarines, 
such as DCNS Scorpene, HDW U212A, or HDW U214, with modifications to meet 
Australian statuatory requirements and obsolescence issues. 

A3. Australian build of a single class of new operationally-proven MOTS submarines, 
such as DCNS Scorpene, HDW U212A, HDW U214, or Kockums Collins, with no 
changes to baseline configuration. 

A4. Australian build of a single class of new operationally-proven MOTS submarines, 
such as DCNS Scorpene, HDW U212A, HDW U214, or Kockums Collins, with 
modifications to meet Australian statuatory requirements and address obsolescence 
issues. 

A5. Australian collaborative design and build a single class of new submarines that 
incorporate design changes to improve the operational effectiveness and/or 
sustainability of an existing MOTS submarine, such as DCNS Scorpene, HDW 
U212A, HDW U214, Kockums A-26, Kockums Collins, or Navantia S-80, with the 
assistance of an external independent design agent. 

A6. Australian collaborative design and build a single class of new submarines designed 
to meet RAN requirements using a proven and capable submarine designer, such as 
DCNS, HDW, Kockums, Kawasaki/Mitsubishi, or Navantia, with the assistance of 
an external independent design agent. 

A7. Australian collaborative design and build of batches of new submarines to 
incrementally build Australian industry and submarine force capability to meet RAN 
requirements, using a proven and capable submerine designer, such as DCNS, HDW, 
Kockums, Kawasaki/Mitsubishi, or Navantia, with the assistance of an external 
design and development support agent. 

A8. Australian led design and build of a single class of new submarines, with the 
assistance of an external design and development support agent. 

A9. Australian led design and build of batches of new submarines to incrementally build 
Australian industry and submarine force capability to meet RAN requirements, with 
the assistance of an external design and development support agent. 

– The following modifications may be considered, in various combinations, with the previously 
listed alternatives: 
Mod 1. Extend the life of some or all of the Collins submarines. 
Mod 2. Extend the life and enhance the capability of some or all of the Collins submarines. 
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Measures of Effectiveness (MOE) 
– Each of Mission Tasks can be traced to one or more Measure of Effectiveness. 
–  

Measures of Performance (MOP) 
 
EFFECTIVENESS ANALYSIS 
Effectiveness Methodology 
 
Models, Simulation, and Data 
 
Effectiveness Sensitivity Analysis 
 
COST ANALYSIS 
 
Life-Cycle Cost Methodology 
 
Additional Total Cost of Ownership Considerations 
 
Fully Burdened Cost on Delivered Energy (if applicable) 
 
Models and Data 
 
Cost Sensitivity and Risk Analysis 
 
COST-EFFECTIVENESS COMPARISONS 
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Cost-Effectiveness Methodology 
 
Displays or Presentaton Formats 
 
Criteria for Screening Alternatives 
 
ORGANISATION AND MANAGEMENT 
 
Study Team/Organisation 
 
AoA Review Process 
 
Schedule 
 
 
-------- 
 
 
 

Options 
 
 
 



SEA 1000 THE FUTURE SUBMARINE 

MINISTERIAL TALKING POINTS 

• Manned submarines bring a decisive lethality to Maritime Defence,

and are an effective weapon across the full spectrum of military

operations, including asymmetric warfare.

• The Collins class submarines are a key element of Australia’s

Defence capability, and their contribution to real world operations

is highly valued by our allies.

• They are scheduled for withdrawal from service in 2025.  I have

directed Defence to commence planning for new submarines for the

ADF.

• Preliminary estimates for the cost of a fleet of large ocean-going

submarines are around $20 billion.

• Government expects to consider First Pass for the project in 2011,

at which time options such as size, numbers, design and production

methods will be considered.

• The Government has yet to consider the future ownership of ASC,

and the Company’s role in the replacement program, but it is

reasonable to say that ASC is likely to have a role in the acquisition

of the future submarine.

• The Government will be keen for this project to leverage off

Australian Industry’s proven ability to manage submarine

construction projects, support submarines in service, and bring

innovative solutions to undersea warfare.
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ANNEX A 
 
QUESTION AND ANSWER BRIEF 
 
Will nuclear power be considered as a propulsion option for the future SM? 
 
Australia does not have the nuclear industry or infrastructure to support acquisition of 
a fleet of nuclear submarines in the required timescale.  Nuclear propulsion will not 
therefore be considered.  
 
Low output nuclear reactors have been suggested as a possible solution for an air 
independent propulsion system; will these be considered for the future SM? 
 
DSTO have been keeping a watching brief on this technology, and will advise 
Defence on the feasibility, but given the other AIP options such as closed cycle 
diesels and fuel cells, it is unlikely that this would be an appropriate solution for 
Australian submarines. 
 
Will the roles of the Future SM include land strike and mine warfare? 
 
A submarine is one of several platforms in the ADF that could be used for land strike 
and offensive mining, although the necessary submarine weapons are not in the ADF 
inventory.  Studies over the next few years will examine the best way to deliver these 
effects. 
 
Do you expect more or fewer submarines than the Collins class? 
 
The study into the Top Level requirement is underway, and this will indicate the 
broad capability solution, in terms of range, endurance and force mix, including 
numbers.  Cost and capability trade-offs are integral to our acquisition system, and the 
future SM will no doubt be subject to this process. 
 
Has ASC been selected as the preferred builder? 
 
It is the Government’s preference that construction takes place at the Common User 
Facility in South Australia, and it is probable that ASC will have a role in the project.  
However, the development of an acquisition strategy will take place between now and 
2011, and I would not wish to pre-empt the outcome of that process. 
 
What impact will the sale of ASC have on the project? 
 
We are still assessing the implications of ASC ownership, but will ensure that any 
future arrangements will not prejudice the acquisition, or through life support, of the 
future SM.  
 
Have you considered the low risk option of evolving the Collins class, rather than 
acquiring a new design? 
 
Defence will study all options for this project, including an evolved Collins class.  
However, there are risks involved in updating a mid-1980s design, and we will be 



keen to ensure that whichever option is selected, it allows us to take maximum 
advantage of new technology.  
 
In a resource-driven economy, the shipbuilding industry has to compete hard for its 
workforce; does Australia have the capacity to build new submarines, as well as 
destroyers and amphibious ships? 
 
Workforce risks will be assessed in conjunction with Industry, and suitable strategies 
identified to ensure that our substantial prior investment in a submarine construction 
and support capability is not lost. 
 
Will you look to support from the United States in designing and building the future 
SM? 
 
Our relationship with the USN on submarine matters is very close, as illustrated by 
bilateral agreements still in force.  I would anticipate that the exchange of 
technological information will continue, along with the existing close cooperation on 
submarine operational matters.  It is too early to say what involvement there might be 
from US Industry. 
 
Preceding the election, you were critical of DMO.  Are you confident in their ability 
to effectively manage a project of this magnitude? 
 
Given the fifteen year schedule for this project, there is ample opportunity for DMO 
to continue to develop their project management processes and expertise to support 
acquisition of the future SM.   
 
 
 



Preface for Military.com: With Submarines, Size Does Matter 

Too few Americans fully appreciate the continuing and emerging vital roles of 
U.S. Navy nuclear submarines, and that is most unfortunate because each one is 
so important to our national security. To achive the myriad missions our country 
demands of them and their crews in the 21st century, including various taskings 
of the sort that Joe Buff has discussed in his prolific writings for years, subs need 
to be relatively large and fast as undersea warships go, and consequently 
expensive. Some pundits have raised the issue of whether America should buy a 
larger number of cheaper diesel boats instead. A more robust response for 
America's unique global-reach strategic interests is the Tango Bravo feasibility 
study now underway, searching hard for "Technology Breakthroughs" (hence the 
name) that might make nuclear submarines be less costly to build and man, while 
they also become even more effective than now. Within this broader context, Joe 
Buff has carefully looked at the question of submarine size in isolation. He offers 
compelling observations, both technical and practical, to help demonstrate that -- 
everything else being equal -- smaller alone is often not better.  

Joe's analysis was aided by his previous work in thinking about and writing of the 
world of submarining. His sources of information were in the public arena and it 
was his interest, ingenuity and common sense which has made him a 
knowledgeable commentator on issues of undersea science, strategy and 
operations. He has done that not only in his several novels but in the pages of 
THE SUBMARINE REVIEW, a professional magazine for the submarine community. 
As Editor of that magazine I have asked Joe to write about some subjects and his 
own initiative has led him to investigate and comment on other substantive 
issues. Our readership has responded positively to those efforts.  

It is particularly appropriate that those interested in general military matters have 
the benefit of Joe Buff's insights.  

Captain James C. Hay, USN (Ret.) 
Editor, THE SUBMARINE REVIEW  

Introduction 

The extreme quiet of a diesel sub on batteries is well known, although according 
to some Silent Service practitioners the decibel difference relative to a modern 
nuclear submarine moving at quiet tactical speeds is somewhat overrated. Air 
independent propulsion (AIP) systems have been developed or proposed that 
would augment the diesel's traditional engine-generator-motor set and battery 
bank to enhance the "indiscretion ratio" of these boats, i.e. improve their non-
snorkeling submerged endurance. In addition, the smaller size of diesel and 
diesel-AIP boats (here collectively denoted SSK) could be seen as an advantage 
in littoral (shallow water and/or near-shore) warfare vice a nuclear-powered fast 
attack sub (SSN).  

This article will examine the relatively low displacement (weight and size) of 
representative modern SSKs compared to Western SSNs, and will help show that 
the smallness of "enemy" SSKs can be a significant weakness in real combat 
operations against the U.S., UK, and our allies. (Other reasons for the U.S. Navy 
to choose good SSN designs over cheaper SSKs will be discussed in later Parts of 
this multi-part article, including lessons to be learned from the Royal Navy's 
budget-strapped decision to go from a mixed SSN/SSK fleet to an all-SSN 
fleet.)  
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Note first one fundamental fact: Since all submarines while submerged (main 
ballast tanks flooded) are by their nature neutrally buoyant, anything that adds 
weight without reducing safe operating depth (i.e., thinning the pressure hull) 
forces the pressure-hull envelope to increase buoyancy in the only way that it 
can, by displacing more water -- it has to get bigger. Otherwise, once all variable 
ballast tanks were pumped or blown dry, the sub would sink like a stone until it 
either hit the bottom, or passed through crush depth and imploded, whichever 
came first. And a bigger hull, for the same propulsion-system power output, 
means a slower vessel, causing both strategic and tactical disadvantages. More 
propulsor power to solve these problems, in turn, means more (heavier) 
propulsion machinery and thus an even bigger hull -- a vicious circle in which 
the SSN always beats the SSK, because its nuclear reactor has much greater 
power density than any diesel-AIP could ever achieve.  
 
The present writer will here, in part, take a view as futurist. Some of the following 
discussion would apply over the next ten to fifteen years, as advanced off-board 
sensors and remote combat vehicles become operational with our nuclear-
powered SSN fleets, while other countries acquire more SSKs.  
 
Surfaced Displacement Comparison  
 
Consider the following data on surfaced displacement (weight) in tons:  

SSK SSN 
Russian Improved Kilo 2,350(a) USS Seawolf (SSN 21) 7,467 
German Klasse 212A 1,370(b) USS Miami (688-I) 6,300 
Swedish Type A-19 1,384(c) UK Astute Class(d) 6,690 
Notes: (a) no AIP. (b) Fuel cell AIP. (c) Stirling cycle AIP. (d) in service 2006. 

 
The percentage of total displacement dedicated to combat sensors and systems, 
weapons loadout and other stores, plus crew habitability tends to be similar for 
both SSKs and SSNs: approximately 13% or 14% according to published 
references. Thus it can be said that undersea warfighting payload (defined 
here as the sum of these components of weight) may be, in absolute number of 
tons, 2.5 to 5 times as large for an SSN as for an SSK: between 185 and 320 
tons for representative diesel or diesel-AIP boats, vice from 800 to 1000 tons for 
the SSNs. Furthermore, the reserve buoyancy (taken as submerged displacement 
minus surfaced displacement) of the SSN designs averages 2.3 times that of the 
SSKs. Why does any of this matter? 

Warfighting Effectiveness  
 
It seems inarguable that SSNs possess substantial advantages over SSKs 
(whether the latter are augmented with AIP systems or not), regarding a) rapid 
stealthy transit to and from the theater of operations, and b) continued rapid 
submerged movement during tactics in the OPAREA. The top quiet speeds of 
Seawolf and Virginia equal or exceed the absolute maximum speeds of any SSKs! 
But the following additional capabilities are also needed for a submarine to 
complete its assigned mission tasking successfully:  
 
1. Sensors and systems. Active and passive sonars and signal processors and 
display consoles. Radio, radar, laser, acoustic, and other 
communications/connectivity equipment, and electronic support measures (ESM) 



signals interception gear. Target motion analyzers, other weaponry controls, 
various computers and data storage capacity, and navigation systems.  
 
2. Weapons and Vehicles Loadout. Torpedoes, missiles (anti-shipping, and 
land attack), and mines. Decoys and countermeasures. Unmanned undersea 
vehicles (UUVs), and unmanned aerial vehicles (UAVs). Remote-control combat 
vehicles (Manta?). Special operations minisubs (Advanced SEAL Delivery System) 
-- plus accomodation and physical fitness provided for commandos. Counter-mine 
reconnaissance and removal gear (LMRS prototype).  
 
3. Crew. Battlestations and section watchstanders. Approach and Fire Control 
Coordination talent, command infrastructure. Operators of C4I consoles, remote 
vehicle control/downlink consoles, sensors, navigation, engineering, and weapons 
systems. Maintenance and damage control workers throughout the boat, 
including on-board data administrators and systems operators. Mess 
management/crew comfort personnel. Note that increased automation to 
reduce crew size presents a serious conundrum: there are more things 
requiring constant maintenance that might fail at a critical moment (the 
automation equipment itself) yet fewer skilled people (crew) available to perform 
preventive maintenance and make emergency repairs!  
 
A submarine with smaller payload will perforce have less capacity in at least one, 
and almost certainly in all three of the above crucial areas.  
 
Crew size determines and limits the boat's ability to sustain prolonged combat 
action in a complex high-threat environment. A diesel boat with a crew of two 
dozen (German, Swedish) or fifty (Russian, Chinese) may be less expensive to 
operate than a nuclear boat with a crew of well over one hundred, but during 
lengthy battlespace preparation and domination phases, a manpower advantage 
of up to five-to-one may prove decisive. The larger SSN crew will be able to "out-
think and outfight the other guy," if only by being able to outlast him.  

Firepower is crucial to deter or destroy a military opponent. Representative 
diesel torpedo-room loadouts are under 20 units. For SSNs, loadouts can range 
from 26 for Los Angeles-class boats through 38 for the Astute-class and the 
Virginias, to 50 for Seawolfs. (Late Los Angeles-class vessels, and the Virginias, 
also have a separate 12-weapon vertical launch system for Tomahawk cruise 
missiles.) In a fast-paced littoral melee, during which anti-torpedo defenses 
may come to play a significant role, sustained rates of offensive fire become 
important. The guy who runs low on ammo first, or who runs out altogether, is at 
a severe disadvantage. To the degree that UUVs and UAVs, mine 
countermeasures, and other off-board sensors and vehicles take up space and 
weight, there is less room for warshot torpedoes, missiles (including undersea-
launched anti-aircraft missiles, e.g. Polyphem), and mines. Thus if SSN and SSK 
carry equal numbers of non-warhead-bearing devices that are launched through 
the torpedo tubes, the SSN's advantage in raw killing power is even greater than 
total loadout figures would suggest.  
 
Target detection and situational awareness are vital warfighting attributes 
supported by good C4I, connectivity hardware, and sensor suites. Once more, a 
larger displacement is desirable. As computer systems become miniaturized, 
more and more tasks are found for computers to perform. Increasingly 
sophisticated sonar capabilities such as wide aperture array instant target 
ranging, and complicated navigation and ship-control aids such as high-resolution 
gravimeters and computer-assisted autopilots, take up space and weight. A boat 
with 2.5 to 5 times the payload for such equipment is 2.5 to 5 times as capable to 
win a battle, even one against multiple simultaneous threats. Furthermore, 



powerful active sonars require large electrical supplies that may drain a 
diesel's silent battery banks and fuel cells unacceptably -- an SSN has unlimited 
generator capacity, at the cost of (reportedly) only negligibly greater noise. And 
sheer physical dimensions matter, too. The larger beam and length of an SSN 
(X2 relative to SSKs is representative) provides a sonar bow sphere with four 
times the surface area, and a wide aperture array with twice the aperture. This 
can be especially critical at times such as littoral melees when towed arrays are 
not deployed.  
 
Survivability  
 
A successful submarine design must not only be able to put weapons repeatedly 
on target, it must be able to avoid or overcome damage due to enemy near 
misses and direct hits. A larger-displacement boat has the edge in several ways:  
 
1. Flooding: A leak of a given cross sectional area at a given depth (pressure) 
will admit tons of seawater into the boat at a rate that cares nothing for 
displacement or reserve buoyancy. Clearly, a larger boat thus has more time, 
before the ability to surface is completely lost, during which to control and repair 
damage causing (and also resulting from) the flooding. In addition, a larger boat 
(SSN) can be subdivided more readily into watertight compartments. Internal 
pressure bulkheads are very heavy. The German Klasse 212A design, for 
instance, has no internal subdivision against flooding.  
 
2. Shock Isolation: Shock isolation and quieting gear work hand in hand. They 
take up space and weight. Distancing from the outer hull is an important means 
to protect crew and sensitive equipment from blast concussion. A large boat has 
an advantage.  
 
3. Hull Thickness: To withstand a given pressure, everything else being equal, 
the thickness of the hull must be proportional to the beam. Thus, obviously, a 
large SSN needs a thicker hull to withstand the same test depth as a small SSK. 
However, some warhead effects (including shaped-charge torpedo warheads and 
directed energy weapons) act locally, in which case a thicker hull gives added 
protection just like tank armor. By virtue of its smaller size/displacement, the 
SSK in fact is forced to carry a thinner, more vulnerable hull -- otherwise it would 
sink to the bottom and stay there.  
 
4. Volatile/Hazardous Substances: An SSN's nuclear reactor contains 
dangerous materials. However, modern AIP designs do as well. Air independent 
systems, whether based on internal or external combustion or fuel cells, require 
on-board supplies of liquid oxygen, liquid hydrogen, and/or high-test peroxide. 
These are highly flammable and/or explosive. In addition, high-power-density 
batteries can operate at temperatures up to 1000 degrees centigrade, (vastly 
higher than an SSN reactor's core), presenting a significant fire hazard on a small 
boat.  
 
Point 4 is worth elaboration. It has been argued that SSKs can be designed with 
the shielding and insulation needed for survivability, since nuclear submarines 
have been built (at least in some countries) with an outstanding record of reactor 
operating safety. However, three counter-arguments can be made:  
 
1. Shielding and insulation require considerable weight. If an SSK design 
becomes weight-critical, safety may be compromised, perhaps unknowingly until 
the vessel enters battle or suffers a lethal accident at sea.  
 
2. Decades of experience and tradition may be required to assure ongoing 



safe handling of volatile substances in a combat or near combat (Cold War-like) 
environment. This culture exists in the U.S. and UK for SSNs (and SSBNs, and the 
new SSGN conversions). It is unclear whether Admiral Rickover's legacy of 
quality control and personal accountability can possibly be replicated by 
aggressor nations (actual or hypothetical) for their current or planned AIP-
equipped SSK fleets.  
 
3. An oxygen or hydrogen or hydrogen peroxide fire/explosion may 
immediately kill the SSK and its entire crew. In contrast, equipment and 
training exist to contain radiological hazards from a limited reactor accident -- 
shielding and redundancy are important components of the displacement of a 
nuclear submarine. If both SSK and SSN have casualties related to their air 
independent fuel systems, the SSN may be much better able to repair itself and 
keep on fighting. 

Strategy Implications  
 
An aggressor might seek to use its SSKs in one or more of several ways.  
 
1. Acts of terror or war against Blue Force (U.S., UK, etc.) coastal population 
centers and military or industrial installations. (This would potentially involve an 
extremely lengthy transit, probably exceeding submerged AIP endurance, thus 
requiring snorkeling to run the noisy diesel engines and pull in fresh air for the 
crew.)  
 
2. Attacks against sea lines of communication (SLOCs) in mid-ocean or at 
choke points, i.e. anti-shipping operations and commerce raiding or attacks upon 
warships. (This often requires a lengthy transit with high risk of detection via 
acoustic and advanced non-acoustic ASW sensors -- see below.)  
 
3. Defense of the aggressor's own local seaspace, to prevent Blue Force 
amphibious operations and/or land strikes that would bring down the in-power 
"evil" political regime.  
 
In these three missions, SSKs have two apparent advantages. First, they cost 
perhaps one fourth or one fifth as much as a nuclear attack sub, so an aggressor 
can purchase many more of them for the same money. Second, to ultimately 
defeat that aggressor nation, however/wherever hostilities begin, we must 
eventually dominate their littoral, the home waters of their SSKs -- and this is 
where their propulsion systems perform optimally, and where their difficulty of 
detection is at its best.  
 
But if the arguments earlier in this discussion are accepted overall, then an SSN 
penetrating enemy waterspace has several counterbalancing strengths. Perhaps 
most critical is the classic one of concentration of forces. That is, a given 
amount of money invested in one extremely capable boat (SSN) is better 
militarily than the same amount invested in several separate less capable boats 
(SSKs). Besides the military concentration-of-forces edge, the SSN also 
achieves a balance-sheet superiority: Much "fixed-overhead expense" is 
saved since only one of everything is needed instead of lots of copies of 
everything to fit out the bigger squadron of smaller hulls.  
 
The SSN, when equipped with UUVs and UAVs along with advanced mine and 
counter-mine capabilities and combatant minisubs, can indirectly reach into the 
shallowest waters to seek and destroy the enemy SSKs one by one. Clearly, a 
remotely controlled "probe" launched from an off-shore SSN is much smaller and 
quieter than even the best imagineable SSK design, and it is also much cheaper 



and more expendable than the diesel-AIP boat lurking in the littoral. The apparent 
four or five to one advantage in numbers of the SSK for the same money is 
turned on its head, to become an up to five to one advantage in concentrated 
fighting power (payload weight) for the SSN. This general observation is 
particularly true for "emerging nation" submarines, where close-combat 
coordination among a submerged flotilla is infamously difficult. However, for this 
perspective to continue to hold true as the number of SSKs in the world 
constantly increases, clearly an adequately-sized SSN fleet is vital; 
otherwise, eventually, the SSKs can win by dint of sheer numbers.  

Once the aggressor's SSK fleet has been contained in its home waters, the enemy 
has at least three remaining options:  
1. Keep its SSKs in-harbor as a force-in-being, representing a threat to any 
invasion by Blue Forces.  
 
2. Actively engage Blue Force SSNs and their offboard fighting vehicles, in the 
littoral and out in deeper water, in hopes of inflicting sufficient losses to force a 
withdrawal or stalemate, at least politically/psychologically if not militarily.  
 
3. Sortie the SSKs but have them lurk in hiding as a threat and deterrent, 
akin to SSBN tactics. Perhaps seek to refuel/reprovision them clandestinely at 
sea, or in harbors of nations friendly to the aggressor.  
 
Tactics to counter these three options, respectively, would include:  
 
1. Mine enemy harbor mouths. Also attack enemy SSKs at the dock with 
missiles, bombers, and/or special ops forces. (These are missions for which 
modern SSNs are ideal if not essential.)  
 
2. As in 1, but also use to the maximum the SSN's superior sensor 
capabilities, weapons loadout, and warfighting endurance in a battle of 
mobility. Harass the SSKs constantly, and maintain a high rate of exchange of 
ordnance, non-reusable sensors, and expendable countermeasures. Do this by 
network-centric warfare cooperation with friendly airborne and surface 
weapons platforms, and their active and passive sonars. Also locate the enemy by 
LIDAR blue-green laser ASW detectors, LASH underwater color and shape 
anomaly detectors, portable/temporary SOSUS-like hydrophone grids, magnetic 
anomaly detection, and thermal, chemical, and wake anomaly effects. Maintain 
connectivity with UUVs by high-bits-per-second wireless underwater covert 
acoustic means, and do so from below periscope depth with surface and air units 
via sonobuoy-sized transceiver relay nodes and impending breathrough "comms 
at depth and speed" systems. Find bottomed SSKs using off-board probes, and 
prosecute them mercilessly.  
 
3. As in 1 and 2, seek out the SSKs wherever they may be. Ideally, start by 
having SSNs in-theater before hostilities begin, and trail each SSK from port as 
it sorties. (Again, a large enough SSN fleet is essential to doing so with 
adequate effect.) Give the SSKs not a moment's peace. Deny them access to 
bases and tenders for replenishment, and sink or take down their milch cows. 
Deny the diesel crews their sleep and ruin their ability to think straight. Make 
every SSK mission a one-way mission. Localize, demoralize, and destroy.  
 
The advent of undersea photonics (LIDAR, LASH, bioluminescence detection) 
and advances in sonar signal processing will make it harder and harder for a 
diesel or diesel-AIP to use one traditional infiltration tactic, namely hiding under 
or in the wake of a surface vessel. LIDAR scanners may permit "delousing" simply 
by looking under the keel. And the tonals generated by SSK diesel engines and/or 



near-surface screw cavitation can presumably be picked out of other noise by an 
alert escort's or helo's sonar watch, when properly equipped and trained. It can 
be expected than in any shooting war, or declared zone of exclusion, merchant 
ships upon which SSKs could ply this tactic will be scarce in any case.  
 
One major threat presented by an SSK may be a weapons of mass 
destruction mission while "Allied" defenses are lulled in peacetime. 
Vigilance in undersea warfare by carrier battle groups on maneuvers, diligence in 
HUMINT and ELINT regarding enemy intentions and their SSK fleet readiness and 
movements, and constant acoustic and non-acoustic surveillance for suspicious 
diesel signatures on the high seas as well as in the friendly homeland littorals, will 
all give some protection. Once more, numbers of SSNs on deployment are 
crucial.  
 
The WMD-laden SSK may be on a suicide mission as well. It is always wise for 
Blue Force commanders to assume enemy vessels are manned by determined 
opponents who will fight to the death in performance of their perceived duty. But 
for suicide forces, deterrence by the surety of mortal peril is simply not enough. A 
guaranteed hard kill is necessary, i.e. PK of virtually 100% for the defensive 
system overall. The discussion above about low displacement disadvantages and 
counter-tactics would still apply. The SSK must be forced to do the 
impossible: maneuver constantly while avoiding detection, fighting its way 
through a multi-layered active defense before reaching any high-value targets -- 
all while lacking sustained high-speed submerged endurance and without a large 
combat weapons/systems payload.  
 
Conclusion  
 
The small size of representative diesel-AIP submarine designs can be an 
important drawback to an aggressor nation dependent on such vessels. Tactics to 
exploit this weakness and deter/defeat aggression would include forcing a 
prolonged and continuous battle for seaspace dominance, in which the SSKs' 
fuels, weapons loadout, and crew are worked to exhaustion and their sources of 
replenishment are neutralized. Blue Force nuclear powered fast-attack subs, with 
their much larger payload capacity, unlimited high-speed cruising, infinite 
electrical supply, and enhanced survivability -- busily employing/deploying 
advanced combat sensors and systems, large special operations teams, and off-
board littoral probes and fighting vehicles -- will help assure the "good guys" 
remain fully combat effective until, with the lowest possible casualties and least 
collateral damage, victory and peace are finally achieved. The lower cost of an 
SSK compared to an SSN is thus a red herring: The several SSKs one can 
purchase for the price of one good SSN are fundamentally unable to 
make up in numbers for what they lack as a group in overall warfighting 
quality. 
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QUESTION TIME BRIEF 

FUTURE SUBMARINE PROGRAM 
How can the Government justify a doubling of the submarine fleet? 
• The 2009 Defence White Paper states that the principal task for the

Australian Defence Force is to deter and defeat armed attacks on
Australia.

• The Government is committed to providing the Defence Force with the
right tools for this task, including a major boost to our maritime
capabilities.

• The acquisition of 12 new Future Submarines, which will be more
capable than the Collins class, is a major element of this commitment.

• The expanded fleet of 12 submarines would sustain a force at sea large
enough in a crisis or conflict to:
o defend our approaches (including at considerable distance from

Australia, if necessary);
o protect and support other Australian Defence Force assets; and
o undertake certain strategic missions where the stealth and other

operating characteristics of highly capable advanced submarines
would be crucial.

• Moreover, a larger submarine force would significantly increase the
military planning challenges faced by potential adversaries, and increase
the size and capabilities of the force they would have to be prepared to
commit to attack us directly, or coerce, intimidate or otherwise employ
military power against us.

• It should be noted that only a small fraction of a submarine force will ever
be operationally deployed at the same time.  This is due to the impacts
of the time required for maintenance and crew training, the nature of the
operational task, the range at which operations are conducted and the
time that submarines are required to operate completely unsupported.
Globally, this ratio is considered to vary between 5:1 and 3:1 and is
dependant more upon range and duration of an operation than type of
vessel. Both nuclear or conventionally powered submarines are highly
complex platforms.

If asked: Is the Government planning on designing a unique 
submarine rather than buying an off-the-shelf design?  
• Because of the combination of Australia's geography and likely

operational requirements, it is possible that any 'off the shelf' option will
not meet our future submarine requirements.
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• However, no option has been discounted by the Future Submarine 
Program to date other than nuclear power. All options ranging from 
existing off-the-shelf designs to a fully bespoke, Australian designed 
option will be carefully considered against Australia’s future strategic 
defence requirements. Designs that fall between these extremes will all 
be considered against capability requirements, cost, procurement 
timeframe, risks and the benefits to Australian industry. 

• The level of capability to be acquired and the associated procurement 
options will be considered by the Government early in 2011. 

If asked: Has the Government decided to design the submarines in 
Australia? 
• No decision has been taken on the design strategy at this time. 
• However, to ensure that Australia can sustain the Future Submarines 

once acquired, a number of support arrangements are likely to be 
required in country including design capability. 

• Defence has contracted the support of the US-based RAND Corporation 
to assist in examining Australia’s submarine design capability and 
capacity.  Its analysis found that the majority of the core requirements 
exist, but that there are gaps and the capability that exists is, in part, 
shallow.  

• The study builds on previous information gathered from Australia and 
overseas.  The information it provides and further planned studies with 
industry on how an Australian design effort could be implemented will 
inform Government's early consideration of capability and acquisition 
strategy issues. 

• I repeat: no decisions have been made - we are currently gathering 
information to help shape the approach to the design of the next 
generation submarine. 

If asked: What is the Government doing to ensure an appropriate 
submarine capability is delivered? 
• A key defence election commitment for this Government was to ensure 

that preliminary work on Australia’s next generation of submarines is 
carried out as a matter of priority. The Government will never apologise 
for taking the appropriate time to get any complex and vital Defence 
project right. 

• That is why the Government has approved initial development funding of 
$19.8 million to conduct preliminary studies into the issues and 
technologies that will be relevant to the future submarines. This is 
appropriate funding for the work that needs to be undertaken at this early 
stage of the project. 
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• Additional funding will continue to be made available, step by step, as 
the Government is satisfied that the necessary preliminary work for each 
stage of this large and complex undertaking has been done. This is 
consistent with good project management. 

• Defence is investigating various issues and technologies to develop a 
better understanding of the cost and risk associated with various 
potential capability requirements. 

• Currently, the Future Submarine Project team is assessing data from 
overseas and Australian industry in relation to feasible capabilities and 
relevant commercial matters. 

• This process includes a study to examine the feasibility of establishing a 
domestic design capability in Australia. 

• The combination of White Paper and industry responses will allow the 
project to frame the requirements of the Future Submarine in a cohesive, 
achievable and cost effective manner. 

• The Government will then make further decisions on the capabilities it 
requires and what needs to be incorporated in the design of the 
submarines that might be acquired by SEA 1000. 

If asked: If we can't crew our current submarines, how can we 
possibly crew the 12 submarines announced in the White Paper? 
• Navy is very aware of submarine workforce issues and has taken rapid 

action to start addressing them. 
• The shortfall in the submarine workforce is an issue we take very 

seriously and we are determined to make lasting changes that benefit 
our submariners and their families rather than adopting unsustainable 
quick fixes. 

• In 2008, the Government commissioned a Submarine Workforce 
Sustainability Review. This review analysed the range of factors that 
were at the time placing pressure on our submariners and impacting the 
Navy's ability to generate the required level of capability for the 
Submarine Force. 

• The Chief of Navy has since agreed to the implementation of all of the 
Review’s recommendations under the Submarine Sustainability 
Program. 
o Implementation of these recommendations will help build the 

foundations for rebuilding a sustainable submarine workforce, in 
conjunction with the New Generation Navy initiatives, and lead to the 
successful maintenance and sustainability of the Future Submarine 
Force.  
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• The submarine workforce has now been stabilised and is expected to 
grow as reforms under the Submarine Sustainability Program take effect. 

If asked: Has the Government eliminated competition for this contract 
by promising that they will be built in Adelaide by ASC? 
• The Defence White Paper 2009 confirms the Government’s intention to 

assemble the Future Submarines in South Australia. 
• The role of ASC remains to be determined.  For the present, it is 

expected that ASC will compete against international and Australian 
based companies for its project involvement.   

If asked: Given the continued difficulties with the Collins Class in 
regard to technical issues how will this impact on the Future 
Submarine Program? 
• Defence is well aware of the difficulties facing the Collins Class and has 

introduced a series of processes to reduce the risk of similar problems in 
the Future Submarine Program.  These processes have been informed, 
in part, by a review of the lessons learned from the experience of the 
design, construction and sustainment of the Collins Class. 

• A Science and Technology plan is being prepared by the Defence 
Science and Technology Organisation and the Future Submarine project 
office to identify the technology issues to be examined.   

• The Defence Science and Technology Organisation is analysing current 
Collins Class issues to identify risk mitigation strategies that can be 
applied for the Future Submarine. 

If asked: Is the Government on track to deliver the Future Submarines 
in the timeframe set in the white paper? 
• The initial activities planned for this project have been completed as 

foreshadowed in the Defence Capability Plan 2009-19. 
• There is still much exploratory work to be done before we can start the 

early design work that will be necessary regardless of the submarine we 
acquire.  

• Analysis of the acquisition options and capability requirements is being 
conducted so that a realistic options set can be developed, and 
assessed against a realistic capability requirement and acquisition 
timeline.  

• These activities have commenced and will continue until early 2011. The 
project will not move into any design activity until Government is satisfied 
that it is appropriate to do so. 
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• The Government will ensure that regardless of the option chosen for the 
Future Submarine, the strategy will be to sustain a continuous and 
credible submarine capability as we transition from the Collins class.  

If asked: Has sufficient funding been allocated to ensure appropriate 
progress for the Future Submarine Program. 
• The Government has approved $19.8 for preliminary project activities.  

This has enabled Defence to conduct a comprehensive range of studies 
to gather information covering technology, design, commercial and 
broader program management matters. This information will enable 
Defence and Government to consider the various options and shape the 
procurement strategy in sufficient time for the matters to be explored 
before 1st pass.  

• This funding is sufficient for the activities being undertaken. 
If asked: How much will the Future Submarine Program cost? 
• It is too early in the capability development process to focus on 

acquisition costs. The studies, cost and capability trade-off options and 
conceptual design activities that will be conducted between now and 
second pass around 2016 will inform decisions that the Government will 
make, and will determine the eventual cost of the Future Submarine. The 
program cost will need to take account of facilities, training, program 
management and other costs in addition to the cost of the submarines 
themselves. 

If asked: Is the Government considering nuclear propulsion? 
• As stated in the Defence White Paper 2009, nuclear propulsion is not 

being considered. 
If Asked: Would it not be cheaper to buy submarines off-the-shelf from 
Europe rather than building them in Australia? 
• In determining the best value for money outcome for Australia, it will be 

necessary to consider the whole of life costs for the Future Submarine, 
rather than the initial acquisition cost. The whole of life implications will 
be examined when Government considers acquisition options. 
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BACKGROUND  
NUCLEAR POWERED SUBMARINES 
After delivering a speech at Australia New Zealand School of Government (ANZSOG), 
the former Minister for Defence, Senator Faulkner, was asked if the ADF was 
considering nuclear propulsion for the future submarine.  Further, the former Minister 
was asked specifically whether there is a Russian submarine design which combines 
diesel electric and nuclear technologies and whether this might be suitable for Australian 
service.  
The SEA 1000 Project is not exploring the option to acquire nuclear submarines as the 
Government has specifically directed that nuclear submarines are not an option for the 
Future Submarine. 
The Australian Financial Review Article (17 August 2009) 
Nuclear submarines operated by western nations are generally superior to 
conventionally-powered submarines because they have better range, endurance, speed, 
lethality and survivability. They consequently offer a wider selection of response options 
compared with a conventional-powered submarine. 
Characteristics of Nuclear Submarines 
The reactor in a nuclear submarine is generally used to produce heat to generate steam 
to drive a turbine that propels the submarine.  The steam is also used to generate the 
electricity needed to run equipment onboard.  Nuclear powered submarines have an 
emergency back up diesel generator and battery system for use in the event the nuclear 
plant shuts down. 
The Russians have apparently produced a submarine (Sarov) which uses a small 
nuclear reactor – known as a ‘tea kettle’ – that does not have sufficient power output to 
drive the submarine using steam turbines but can generate sufficient electricity to keep 
the battery charged via smaller steam generators.  This is the same role the diesels fulfill 
- that is, like the diesel the ‘tea kettle’ is used to run a generator to provide electric power 
that is stored in the batteries.    
A characteristic of the small nuclear powered generator is that it improves the 
submarine’s underwater endurance on the relatively quiet electric propulsion. In effect, 
this is a nuclear form of Air-Independent Propulsion (AIP) system. 
The "Sarov" is thought to be an experimental design, of which there is only one in 
existence.  
Worth noting too in the context of this discussion is the question of relative quietness – 
an issue of critical importance in submarine operations.  There is a common 
misconception that conventionally-powered submarines are quieter than nuclear 
powered submarines.  While this used to be generally true, it is no longer the case.  
Modern nuclear powered submarines can be as quiet at slow speed as the quietest 
conventional submarine.  The advantage today generally lies with the nuclear submarine 
in all operational respects because, compared with a conventional boat, the nuclear 
submarine has: 

• No need to ‘snort’ to run diesels to charge the batteries, which compromises the 
stealth attributes of the submarine and offers detection opportunities to an adversary; 
and  

• Significantly higher top speed, which can be sustained for long periods.   
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These two attributes also make a nuclear submarine able to be used in different ways 
and offer greater flexibility over conventionally-powered submarines. 
AUSTRALIAN PACIFIC DEFENCE REPORTER ARTICLE “From SEA 1441 to SEA 
1000 – will it work better this time?” January 2010 
The article examines the likely capability requirements for the Future Submarine and 
questions the need for a unique design.  It examines off-the-shelf submarine options 
(including nuclear powered) and on the basis of incorrect and/or misleading data 
suggests that a conventionally-powered derivative of either the French Barracuda 
nuclear powered submarine or a derivative of the German Type 214 would be suitable.  
The article fails to recognise that the Collins class is in many ways superior to available 
off-the-shelf conventionally-powered options or to appreciate the scope of design 
change necessary to modify a nuclear powered submarine. 
AUSTRALIAN FINANCIAL REVIEW, 7 June 2010, p11 – Off-the-shelf subs on 
Defence’s radar 
The article follows June senate estimates and analyses comments by Head Future 
Submarine Program (HFSP) on the 2009 Request for Information (RFI) from four 
potential off-the-shelf submarine suppliers. Article generally supports consideration of 
off-the-shelf options and cites Australian Strategic Policy Institute (ASPI) commentary on 
cost benefits of off-the-shelf options.  The article further quotes Senator Johnston’s 
comments on project progress and timelines, and closes with general reference to the 
range of studies that have been carried out.   
Parliamentary Review of the Future Submarine Project  
There is no need for a Parliamentary Review of the Future Submarine Project.  Defence 
has commenced the project to fulfill Government’s direction in the White Paper 2009.   
The project is in the initial stages of the defining the submarine capability requirements 
and assessing the overall project strategy, and no decisions have yet been made by the 
Government in respect of anything except exploratory work.  Sufficient funding, $19.8 
million, has been allocated by the Government for this purpose. 
The Government will consider the overall project strategy early in 2011 in order to 
enable the project to be progressed appropriately. 
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NUCLEAR-POWERED SUBMARINES FOR AUSTRALIA 

Three members of the Navy League, retired Rear Admirals Andrew Robertson, David Holthouse 
and Chris Wood (ex RN), gave a presentation in late November 2009 on the above subject to the 
Nuclear Panel of Engineers Australia (NSW Branch).  They emphasised that in no way did they 
represent Defence or Navy views, but spoke as concerned citizens from their own experiences.  
They acknowledged that they were long retired and not up-to-date in technical advances but 
would address principles and information already available in the public domain. 

The main address was given by Rear Admiral Wood, a former commander of several British 
submarines including the nuclear-powered attack boat HMS WARSPITE.  He outlined, with 
many interesting slides, submarine developments since World War 2, including the six RAN 
OBERON class boats, showing : 

• first, that until the end of the Second World War and for many years thereafter,
submarines like these were powered by diesel-electric propulsion systems which were
reliable and effective, but which were nevertheless limited operationally in terms of their
range, speed, self-protection and counter-detectability by an enemy.  Their primary tasks
had been the destruction of enemy naval and merchant shipping carrying fuel, food, vital
raw materials, troop reinforcements and armaments, all of it essential to any enemy’s war
effort;

• second, that the RAN of today is capable of operating modern submarines with panache,
skill and technical ability.  For all their current difficulties, the COLLINS Class
submarines are at the peak of conventional submarine technical and operational
achievement and the people who crew them are similarly endowed.  If the necessary
national investment in schooling, support and commercial cross-fertilisation to achieve
adequate trained manpower was in place, the RAN’s transition to nuclear-powered
variants would in his view be perfectly feasible.

Rear Admiral Wood then outlined developments during the cold war with land and sea-based 
nuclear deterrents and nuclear propulsion being introduced. 

The submarine’s prime tasks now became surveillance and intelligence-gathering so as to enable 
threat assessment of the potential opposition, and ultimately to prepare for the destruction of its 
surface warships and submarines.  In the latter case, the most effective counter to a modern, fast, 
stealthy and deep-diving opponent is another submarine which is capable of detecting, stalking 
and attacking from deep – and they need to be nuclear powered to be able to do that. 

The first allied nuclear-powered submarine, the USS NAUTILUS, was commissioned in 1954 
and with her later Westinghouse S5 WPWR nuclear reactor she had a range of 158,000 nautical 
miles! 

Here at last, with its high speed and virtually unmanned totally submerged endurance, was the 
first true submarine.  She had been developed by the Naval Reactors Branch of the US Atomic 
Energy Commission under the, then, Captain Hyman G Rickover whose fame and influence 
were to become legendary. 

USS NAUTILUS went on to break all existing endurance and speed records and, in 1958, 
became the first vessel to reach the geographic North Pole en route to the UK, and in due course 
she went on to travel over 1800 nm under the ice – a major achievement, given the future 
importance of the Polar region for strategic ballistic missile submarine operations. 
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She also created the need for engineers and shipbuilders to adopt greatly improved quality 
control programmes for future design and construction – engineering disciplines which 
subsequently influenced and benefited marine shipbuilding standards across the board. 
 
Later in 1960, the USS TRITON circumnavigated the world without once breaking surface, in a 
3 month deployment.  It was an astonishing achievement by any standard and one which initiated 
a full scale programme of building and improvement thereafter. 
 
The first British nuclear-powered submarine, built with much co-operation from the US, was 
HMS DREADNOUGHT which commissioned in 1963.  In most respects she was a direct copy 
of the US Navy’s new SKIPJACK Class of attack submarine (or SSN) and was fitted with an 
advanced 2nd generation Westinghouse S5W PWR and a complete set of propulsion machinery 
driving through ahead and astern turbines to a single propeller. 
 
Buying American enabled Britain to get her first nuclear to sea 3 years earlier than had been 
anticipated and importantly led to successful completion of a British shore-based prototype 
propulsion plant. 
 
In addition to mastering the nuclear plant itself, new pressure-hull welding techniques to 
guarantee watertight integrity of the reactor compartment had to be learned, together with those 
for ventilation, air-conditioning, air purification, and waste disposal.  A constant supply of pure 
air had to be provided by electrolysers extracting oxygen from seawater.  High voltage 
precipitators were needed to keep dust out of the submarine’s atmosphere which had itself also to 
be closely and continuously monitored for any radiation content.  Other units were needed to 
remove CO2 from the air.  The learning curve was steep. 
 
HMS DREADNOUGHT’s distinctive whale-shaped hull gave reduced drag and emphasised 
speed rather than stealth in those early days.  She was actually quite small – at 3000 tons, only a 
third bigger than contemporary diesel boats – but with a larger complement of 113 men. 
 
One major impact of her introduction was the need for comprehensively re-organised 
recruitment, training and re-training necessary to prepare the crews and shore bases for the 
operation and support of these revolutionary new boats.  Furthermore the unique qualities of life 
onboard required personnel of proven ability and leadership, capable of operating for long 
periods underwater. 
 
The RN’s second SSN, HMS VALIANT, had a British front half and part-British rear end.  The 
third, HMS WARSPITE, was the first all-British nuclear submarine from one end to the other, 
and constructed with the first Rolls-Royce PWR1 reactor. 
 
She was followed by a succession of evermore sophisticated and costly, but increasingly 
effective, hulls – initially an interim class of three Churchill Class, followed from 1973 onwards 
by the first of 14 larger and greatly improved and deeper diving SSNs of the SWIFTSURE and 
TRAFALGAR classes which bore the brunt of Cold War operations. 
 
These boats would typically submerge as soon as they left their home base and, if necessary, 
remain dived for the duration of their operational patrol until surfacing outside that home base 
once again.  Crews might go for weeks without seeing daylight or having any contact with the 
outside world.  Most onboard would not have the slightest idea of their whereabouts, the time 
zone they were in, or even whether it was day or night. 
 



-3- 
 
Two or three month, and even longer, dived patrols were perfectly feasible so aspects of crew 
welfare became a priority in both selection and training.  From early American experience, and 
as repeated in Britain, it was evident that prospective crews needed careful screening for 
temperament, intelligence and stamina, as well as operational competence.  Social misfits in 
particular could not be countenanced and were rejected. 
 
This, then, was the scene for the 30 years of Cold War operations during which, in close co-
operation with our American allies, surveillance patrols were conducted against Soviet surface 
and underwater activity in the far reaches of the North Atlantic and elsewhere (including under 
the Arctic ice) so as to constantly monitor and assess the maritime threat. 
 
Professionally they were valuable years which provided challenging technological and 
operational experience for crews, planners and analysts alike - but perhaps above all it was this 
eyeball to eyeball confrontation that confirmed the need for high sustainable power and lengthy 
dived endurance together with increasing stealth and reduced vulnerability to counter detection 
by an opponent, which defined the classic attributes offered by nuclear power. 
 
Admiral Wood then went on to outline the British submarine involvement in the Falklands 
Campaign in 1982 which, until only a few years ago, had been kept under security wraps.  He 
pointed out some significant problems which had to be faced, including : 
 

• The 8000 miles separation between the UK and Port Stanley. 
• The surface warship refuelling problem down to the South Atlantic, requiring the pre-

placement of 40+ commercial tankers taken up from trade to act as petrol stations along 
the route. 

• Ascension Island, the nominated Forward Logistics Support Base, was over 3000 miles 
from the Falkland Islands. 

• South Georgia, where things started, was a long way from the Falklands. 
• And finally, the worrying proximity of Argentinian shore-based air cover and aircraft 

equipped with anti-ship weapons sitting only a few hundred miles away on the mainland. 
 
Six UK submarines, five of which were SSNs, were deployed in late March 1982, well 
before the developing crisis was generally acknowledged and broadcast to the British Nation.  
Two of these were of the fairly new SWIFTSURE Class (SPARTAN and SPLENDID), 2 
middle-aged (CONQUEROR and COURAGEOUS), and an elderly SSN (HMS VALIANT). 
 
In addition, one modern conventionally-powered diesel-electric submarine, HMS ONYX, 
was deployed for specialist shallow water and inshore operations. 
 
Two of the nuclear boats were on station on surveillance patrol off Port Stanley and the 
Falklands Sound within a matter of days –and well before the Naval Commander in Chief in 
Britain needed to establish an Exclusion Zone around the islands. 
 
The CinC’s difficult task was to deliver an initial assault of about 7000 troops onto hostile 
shores 8000 miles away with only minimal air cover, and in increasingly foul weather.  His 
only forward logistics support base was at distant Ascension Island. 
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For air cover, at least at the start, the only fixed wing aircraft capable of air defence and 
direct support of landing operations were the handful of Sea Harriers embarked in the two 
carriers HERMES and INVINCIBLE – whereas the Argentineans could deploy an airforce of 
considerable strength from safe shore bases on the mainland, and also from their own aircraft 
carrier the VIENTICINCO DE MAYO. 
 
From the start, intelligence sources suggested that much of the Argentine fleet was at sea in 
the vicinity of South Georgia whilst other heavy units posed a direct threat to the Falklands 
from the west.  But nothing was known of the whereabouts of their two small modern 
German-designed and very capable conventional submarines. 
 
Early priority was given to establishing clandestine eyes and ears throughout the area, plus 
secure communications to and from UK and within Task Force ships, so the speedy SSNs 
became an obvious first choice for deploying those capabilities. 
 
Emphasis upon their non-detectability and covertness was paramount and strictly maintained 
until circumstances in early May led to the incident which left the Argentines in no doubt 
whatsoever about the seriousness and determination of the UK response – namely the sinking 
of the elderly Argentine cruiser GENERAL BELGRANO. 
 
CONQUEROR’s attack on the GENERAL BELGRANO south of the Falklands was the first 
and only revelation of the presence of any of the British submarines, nuclear or otherwise, 
but it was not a demonstration to frighten off the opposition. 
 
It resulted from the Battle Group Commander’s assessment that his ships, and his 2 crucially 
important carriers in particular, were in jeopardy from threat of an Argentine Navy pincer 
movement by the aircraft-carrier DE MAYO Group on one edge of the declared Exclusion 
Zone and the BELGRANO Group on the other – with a further big question mark concerning 
their small, fast submarines which remained undetected and therefore a permanent threat. 
 
The Battle Group Commander, Admiral Sandy Woodward’s military (personally I prefer 
“naval”, as in “naval and military”) conviction was “Lose INVINCIBLE and the operation is 
severely jeopardised, lose HERMES and the operation is over”. 
 
Either way the tactical importance of the BELGRANO sinking was that it nipped in the bud 
any co-ordinated attack on the UK Battle Group, whilst the longer term strategic benefit was 
the withdrawal of all Argentine surface units to their home bases – never to emerge again for 
the duration of the conflict. 
 
It was a significant military necessity clouded only by the failure to find and sink the aircraft 
carrier 25 DE MAYO instead.  Her destruction would have removed many dangerous aircraft 
from the Argentine order of battle because later her brave pilots, operating from mainland 
bases, were to inflict heavy losses upon the British ships in the Falklands San Carlos 
amphibious landing area. 
 
Separately from CONQUEROR, all the other four SSNs were employed covertly during the 
entire campaign.  Their wide area surveillance and close contact monitoring ensured 
enforcement of the UK Exclusion Zone – and this was important because it not only 
established clear boundaries in fighting terms but it also created scope for further possible 
diplomatic options with continuing discussions at high level. 
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Next in importance came their constant tasks of locating, reporting and reconnaissance which 
revealed amongst other things, minelaying off Port Stanley (which was immediately 
surveyed and reported) and further attempted activity off South Georgia where the 
Argentineans were trying to decoy our forces off to the south east. 
 
An obvious SSN role was to patrol and sanitise the entire sea area around the Falklands so as 
to protect and clear the way for the eventual British amphibious approach. 
 
Another new role was the close inshore visual and electronic spotting identification and 
reporting of enemy aircraft as they took off from mainland airfields en route for the Islands.  
This early warning enabled the Landing Force to shorten its readiness time, prepare its 
defences and significantly reduce the potential for surprise attack. 
 
The invisible presence of the British submarines (only ever guessed at by the Argentineans, 
and wrongly as it turned out because they assessed twice as many submarines were out there) 
– coupled with their later-revealed disbelief that the British would actually use such 
expensive assets as nuclears – meant that the deterrence effect worked successfully in two 
quite different but equally effective ways. 
 
  .  .  .  .  .  . 
 
The British Defence Review in November 2010 indicated that all the remaining 
TRAFALGAR Class SSNs will now be withdrawn from service.  In their place the ordering 
of six (or maybe 7) of the very latest ASTUTE Class SSNs is confirmed.  The first batch of 
these large submarines is estimated to cost £3.6bn – (ie £1.2bn – about $2bn per copy). 
 
The ASTUTE Class has a dived displacement of over 8000 tonnes, length over 100m, a 50% 
greater weapon load than any previous SSN, a crew of only 98 (compared with 
TRAFALGAR’s 118) and the latest Royce PWR2 reactor (Core H) which is designed to last 
for the full 25 year life of the submarine and thus obviate the need for any lengthy and 
expensive refuelling refits.  Add to that a weapons and communications suite to surpass any 
other currently at sea, and she becomes the ultimate nuclear submarine for the Royal Navy. 
 
  .  .  .  .  .  . 
 
Following Admiral Wood’s outline of some operational experiences with British nuclear-
powered submarines in the Cold War and the Falklands War, Admiral Robertson gave his 
view of an Australian perspective in the case of a major war involving Australia. 
 
He argued that of all world countries few would benefit more, in terms of national defence, 
from the possession of such submarines than would Australia.  This was due to a number of 
factors – primarily our maritime geographical position, our vast distances and the fact that we 
are a democracy, slow to see a threat developing, and slow to react.  So speed of deployment 
would be of considerable importance. 
 
Any major threat to the survival of our nation itself must come from a powerful maritime 
nation, for armies cannot walk upon water and need huge support, particularly when 
deployed over great distances. 
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Arguably, noting our large island continent and small population, the best deterrent and 
defence capability we could possess would be an offensive capability which could be 
deployed indefinitely near an enemy’s homeland.  This would divert huge enemy resources 
into his local defence.  The destruction of his shipping would have a major effect on any 
enemy’s economy.  Attack by submarines using accurate long-range weapons, such as the 
American Tomahawk, would pose a great threat to an enemy’s centres of production, 
transport, command and Government, as was so vividly displayed on our TVs in the early 
stages of the Iraq War. 
 
There seems a strong case that the most effective deterrent Australia could have would be 
some nuclear powered submarines armed with the latest conventional weapons, noting : 
 
• Nuclear submarines can get to their operational areas submerged and stealthy in about 

one third of the time required by conventionally-powered boats. 
• They can stay longer in the operational area than can conventional boats due to their high 

transit speed and endurance, limited only by food and crew fatigue.  They can search out 
electronically vast areas of ocean, pursue, hunt and intercept targets much more 
effectively than can conventional boats. 

• Operational areas can be changed swiftly. 
• Refuelling would not be needed for the whole life of the latest boats, and there would be 

no call on maybe scarce oil supplies. 
• They have almost unlimited power for propulsion and electricity generation. 
• They can help in the escort of convoys and naval Task Forces (conventional submarines 

can’t, due to lack of endurance at speed). 
• Due to their stealth and speed, nuclear boats are probably more survivable. 
• Australia having its own nuclear powered boats would greatly assist in the training of our 

own anti-submarine forces. 
 
And the disadvantages? 
 

• Larger and more skilled crews would be required (offset by the probability that fewer 
boats would be needed). 

• Major training and considerable infrastructure would be needed (offset somewhat by the 
extra required for the projected future large conventional boats). 

• Probable limitations in peacetime flag-showing cruises due to reluctance by some other 
countries to receive such visits. 

• Depending on size and design, in some situations in shallow water small conventional 
submarines may be more effective than large nuclear-powered vessels. 

 
.  .  .  .  .  .   

 
Admiral Holthouse, a naval engineer of over 40 years experience, trained in Britain in the mid 
1960s at UKAEA Harwell, Winfrith Heath and Dounreay and at the Birmingham College of  
Advanced Technology.  This was an indication of the RAN’s vision for nuclear propulsion all 
those years ago.  
 
He outlined further aspects of submarines emphasising that his nuclear expertise as a naval 
engineer was limited and much out of date.  He stated that virtually the only work he did in the 
field after completion of his nuclear studies was to assess the likely fall-out from a hypothetical 
maximum credible accident occurring in a visiting nuclear powered warship in Sydney Harbour.   
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Interestingly, subject to selecting the right berth for the ship, the risk to the community was 
judged to be manageable. 
 
The current Collins Class submarines, built in Australia, are as big as the French Rubis class 
nuclear attack submarines.  Despite some much-publicised early problems the Collins Class are a 
fine achievement, one in which Australia should take pride, and he considered that they make 
perhaps the most important contribution to Australia’s order of battle. 
 
The announced eventual 12 replacements for the Collins Class, which will be very big boats, are 
the most significant element of the Rudd Government’s Defence White Paper. 
 
The size of these projected submarines is of importance not only because of the extra range, 
endurance, speed and payload that flow from size, but also, unfortunately, because Australia has 
nowhere to turn to but itself for expertise in designing and building such a large conventionally 
powered submarine.  The US and the UK have no conventional submarines.  Several European 
nations have them but they are too small to be extrapolated safely and economically. 
 
The new submarine program has a high priority in the White Paper and enjoys bipartisan 
support.  But it is a long way off, perhaps 10 years before the first steel is cut and 6 years later 
more before commissioning the first boat.  The twelfth boat is probably 25 years beyond that, 
putting the last of them in the water in 2045. 
 
As warships are complex and take a long time to build the usual practice is to build them in 
flights, taking advantage of technological and strategic developments over time.  The last flight 
is therefore likely to be very different from the first in terms of capability, weapons fit, even 
mission,and of course propulsion. 
 
So if we start conventional, can we finish nuclear?  Anything is possible:  after all the French 
Scorpene class is a conventionally powered design which it is rumoured may be redesigned for 
Brazil as a nuclear powered variant.  The French offered Australia a conventional variant of the 
nuclear powered Rubis class as a Collins class option. 
 
So it is possible but there has to be a will within government and there is presently none.  Worse, 
in his view, is that there is simply no debate on the subject.  One wouldn’t expect Defence/Navy 
to take a different line from government about this but Admiral Holthouse expressed 
disappointment that the retired submarine community has apparently chosen to fall into line, too. 
 
The publicly available reasoning for this stance includes : 
 
Cost, covering both acquisition and through life costs.  The generally accepted wisdom is that a 
nuclear submarine might cost between 1.5 and 2 times the cost of a conventional submarine and 
it is public knowledge that a USN VIRGINIA class attack submarine costs about US$2b in 2005 
dollars. 
 
Source.  Only a handful of navies presently have nuclear submarines:  US, UK, France, Russia, 
China, India, and perhaps Brazil and Argentina on the way.  For our own practical purposes 
though, only the US, UK and France are relevant as potential sources.  The USN and RN share 
information and technology, and in the past, access to the RN’s nuclear submarine world was 
controlled by the US.  Admiral Holthouse postulated that the RN’s privileged access to USN 
technology might possibly be compromised were the RN to set itself up as a source of submarine 



nuclear propulsion technology independent from the US.  Which would leave the USN and the 
French. 
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Admiral Holthouse had a largely unrestricted tour of USS NAUTILUS including the propulsion 
plant, during a visit to Pearl Harbour in 1958 but it was to be almost 30 years before he was able 
to look around another USN nuclear submarine, in Seattle in 1986 during an official visit to the 
USN by our own Chief of Navy. 
 
He opined that times have changed and that the USN would not reject an overture from us out of 
hand today, were we to determine to source nuclear submarines from them next time around.  He 
felt they would be very discouraging about the difficulties and cost of doing so and that for a 
range of reasons they would prefer us not to, but he did not think we would be rejected. 
 
One difficulty would be that US submarines are very big.  Our Collins Class boats displace about 
3000 tonnes and the planned conventional replacements might displace about 5000 tonnes, as 
compared to the US nuclear-powered Virginia class of around 8000 tonnes and the Seawolf 
Class of over 9000 tonnes. 
 
He considered that going elsewhere, to the French for example, was likely to be problematic.  
The USN might be concerned for permeability believing that an extended “family” including 
themselves, ourselves, the French and France’s other international customers would introduce 
just too many potential leakage paths for closely held information to be safe. 
 
Industry infrastructure.  Admiral Holthouse felt that the proposition that the Navy’s ability to 
own and operate nuclear submarines was governed by the availability of domestic nuclear 
infrastructure was often overstated.  There were ways this perceived problem could be overcome. 
 
During the RAN’s service with the US 7th Fleet in the Vietnam War, he had observed with 
amazement how reliant upon fly-in-fly-out commercial technical representatives the USN had 
become.  The RAN does the same today and it works.  250,000 tonne merchant ships traverse the 
oceans with unmanned engine rooms and 18 souls on board, hooked up by radio link to 
monitoring stations ashore and the certainty of a technical response team meeting the ship at her 
next port of call in the event of a transducer somewhere in the system warning of an incipient 
problem. 
 
He felt that were we to decide now that the next generation of submarine would be nuclear, 
entering service in 10 or 15 years’ time, we could handle it safely through a combination of 
immensely long refuelling cycles (minimum 20 years), return-to-builder for depot-level reactor 
and perhaps all primary circuit maintenance, and fly-in-fly-out technical representatives.  The 
real issue for us would be whether the submarines would be alone in an otherwise still nuclear-
free Australia or would the decision to acquire them provide the catalyst for other elements of a 
nuclear industry to emerge including ground-to-ground fuel cycling, nuclear waste processing 
and storage and even power generation in an era when fossil fuels are drying up and otherwise 
on the nose, and renewables are still an expensive luxury. He referred to the sometimes disputed 
Peak Oil element in the equation and made an interesting observation about how nuclear reactors 
in some commercial applications, for example as a power source in remote settlements and 
mining operations, are down-sizing. This opened up, he felt, the prospect of commonality 
between reactors for naval propulsion and civilian power generation. 
 
 



National will.  Conventional wisdom is that the Navy can do nothing about nuclear propulsion 
unless and until there is a domestic nuclear power industry to support it and that’s a lot more than 
10 years away.  In his view it is a matter of how best to gain traction in a society which has 
become more willing than ever before to entertain the possibility of nuclear energy as a power 
source, since Prime Minister Howard floated it as a legitimate topic for discussion and since the 
community became more conscious of global warming and climate change. 
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What is needed is a champion, just as the then Defence Minister Kim Beasley was a champion 
for domestic building for the Collins class;  and it may be easier to find a champion for nuclear 
propulsion for submarines than for a nuclear power generation industry ashore, in a timescale to 
suit the new submarine delivery. 
 
The need is for a champion for nuclear propulsion this time, not for domestic building, which 
raises an interesting issue.  Informed commentators have said that to build and support the new 
(conventionally powered) submarines would require a permanent workforce of 5000 and the 
involvement of 1000 Australian companies across the nation competing with the mining industry 
for critical engineering capacity and human resources.  An overseas build would reduce the 
pressure on local industry and resources.  However with a working population in excess of 12 
million he felt that it has to be possible for Australia to find 5000 people for a submarine 
building industry, and the prospect of continuous work for decades. 
 
  .  .  .  .  .  . 
 
Admiral Holthouse then summarised his views.  The presently planned conventional 
replacements for the Collins class will still be with us in the 2070s, by which time, surely, 
concerns for the availability of fossil fuels and their impact on global warming will have bitten 
hard. 
 
If we are to design and build conventional replacements ourselves we may be faced with 
capacity problems.  Were we to opt for nuclear propulsion and an offshore build these problems 
could be substantially reduced. 
 
Nuclear powered submarines are steam ships.  Towards the end of the steam era in the RAN its 
three remaining (high end) steam plants became orphans.  There was no longer a steam nursery 
in which to train the operators and offshore training became the order of the day.  We could 
obviously do it again. 
 
The Government closed down any conventional versus nuclear debate by plumping for 
conventional from the outset.  It did so pretty much because it believed the nuclear option to be 
unacceptable to the general public and that, anyway, Australia would need an established power 
generation industry and associated infrastructure to support nuclear powered and conventionally 
armed submarines. 
 
Yet Australia mines uranium and sends it overseas, in the process dividing public opinion over 
the underlying moral principles.  Some fresh impetus for ground-to-ground handling of the 
lifetime fuel cycle is needed to move this divisive debate forward.  Australia’s entry into the fuel 
cycle through the acquisition of nuclear powered submarines might just do it. 
 



Options for the acquisition of nuclear powered submarines come down to probably two potential 
suppliers and both present difficulties.  But just how serious these difficulties are will remain 
matters for conjecture until a champion emerges at the political level.  Someone to carry the 
discussion overseas and to ask the question of potential supplier navies:  what would it really 
take to persuade you to give us access to nuclear propulsion for our next generation of 
submarines? 
 
  .  .  .  .  .  . 
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Admiral Robertson concluded the presentation by outlining some of the factors governing the 
practicability of introducing nuclear-powered submarines. 
 
Costs.  Assuming that one or other of our allies would be prepared to sell us such boats, how 
would costs probably compare with the local production of the proposed conventional boats?  
Admirals Wood and Holthouse had already given some rough costs of US submarines.  The cost 
of a British Astute submarine (which does not have to be refuelled in its entire life and therefore 
considerably reduces running costs and increases operational availability) built in Britain has 
been quoted at about £1.2 billion.  At present exchange rates this is about $A2 billion Australian 
dollars.  Costs would seem to be similar for US boats built in the USA.  The only known rough 
estimate of our proposed 12 future conventional submarines is $36 billion – about 3 billion each.  
Allowing for hidden costs, infrastructure etc the costs involved for conventional built here and 
nuclear built overseas would probably compare. 
 
Crews.  The problem may not be significant as, though individual crews would be greater for 
nuclear boats, less submarines may be required. 
 
Training.  Probably greater for nuclear-powered boats, though offset by less crews being needed 
for fewer boats. 
 
Infrastructure.  This will be considerable, but offset a little by the need for extra infrastructure 
for the currently proposed large conventional boats. 
 
Can Australia introduce such submarines?  It is still about 14 years before the first 
conventional boat is due to be completed.  This would seem to be enough time to make the 
necessary arrangements.  After all Australia in the past introduced : 
 

• Aircraft Carriers in about 3 years from the decision to acquire without previous 
experience in carriers, though with much help from Britain. 

• Submarines in about 5 years although it was some decades since we had last possessed 
such vessels. 

• US Guided Missile Destroyers in about 5 years from decision, though this involved 
buying our first large American warships with entirely new equipment of all types 
including Australia’s first large guided missiles, 3 dimensional radars and very high-
pressure steam systems.  This involved a huge recruiting, training, dockyard, 
infrastructure and logistic effort at the same time as submarines and other new ships and 
aircraft were being introduced into the RAN. 

 
Political.  This seems to be the main hurdle.  A national debate on nuclear power and nuclear-
powered submarines is needed to inform the Australian public.  It should be remembered that the 
proposed conventional submarines will be in service from 14 years until about 50 or more years 



time in a very different world.  Long-range decisions are required in the national interest, and 
unshackled by present perceived prejudices. 
 
Four nations in our general area operate nuclear-powered boats today.  Sixteen nations in our 
region have nuclear power stations.  Australia is drifting behind in technology and in maritime 
defence and it would seem of importance for the nuclear option to become a national issue. 
 
  .  .  .  .  .  . 
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In thanking the three Admirals for their presentation a representative of Engineers Australia 
confirmed that a new small reactor/engine system was under development and that this could be 
fitted in both small nuclear power stations and as the propulsion system for nuclear-powered 
submarines.  Clearly this would have great potential advantages for countries such as ours. 
 
The Navy League of Australia has for some years supported consideration of nuclear propulsion 
for at least a proportion of Australia’s future submarines.  Given the uncertainties of the strategic 
future as the balance of economic and military power moves slowly to East and South Asia it 
would seem in Australia’s defence interest to consider seriously this form of propulsion for 
some, at least, of our future submarines. 
 
Surely our brave youth, operating in this exacting and dangerous environment, so important to 
our national defence, should be equipped with the most effective, efficient, and survivable boats 
in the world.  They deserve nothing less. 
 
 
 
 
Andrew Robertson AO DSC 
Rear Admiral RAN (Rtd) 
Federal Vice President  
Navy League of Australia 





















































































































































































































































































































This is the single most consequential capability decision - certainly in my lifetime - 
and it will shape the direction of our Navy for ever more.  

It heralds a new era for our Navy and will no doubt change the shape of our Nation.  

I welcome this announcement and the decision by Government to ensure that our 
People have the capabilities that we need to fight, and win, at sea.   

The pace of change means that in the future, a conventional submarine, no matter 
how advanced, will be unable to undertake the full range of required activities across 
the region.   

Nuclear-powered submarines have superior characteristics of stealth, speed, 
manoeuvrability, survivability, and almost limitless endurance, when compared to 
conventional submarines. 

They can deploy unmanned underwater vehicles and can also carry more advanced 
and a greater number of weapons. 

These abilities allow nuclear-powered submarines to operate in contested areas with 
a lower risk of detection and deter actions against Australia’s interests.  

Most importantly to me, this approach will give our People the very best available 
capability to fight and win at sea.  

Over the next 18 months, we will work with our UK and US counterparts to determine 
the optimal pathway to achieve this capability, and address elements such as 
nuclear stewardship, regulation, training and our workforce.  

This work will be primarily undertaken by a dedicated task force, led by Vice Admiral 
Jonathan Mead, with various levels of support from across Defence and the whole of 
Government.  

In parallel, Our Navy will work with the Task Force and other stakeholders to develop 
a Submarine Capability Transition Plan, to work through the complex changes that 
will be required to successfully deliver this capability into service, while continuing to 
sustain the Collins class submarines.  

In order to focus the resources where they are most needed, the Prime Minister has 
also announced that our Government is not proceeding with the Attack class 
program. 

While this is a necessary step, there will be many of our People working on the 
Attack class program that will be affected by this news.  

To that end, I want to take time to acknowledge those working in the Attack Class 
Program, and their extraordinary efforts, over a long period of time. Thank you. 

And now more than ever, your expertise is essential to our future success.  



For those of you thinking, ‘what does this mean for me?’ 

It is important to note that the Navy, and Defence more broadly, has an important job 
to do, today, ensuring forces are ready now to defend Australia and our National 
interests, while concurrently delivering and transitioning to future capabilities.  

Apart from contributing to Government directed operations and activities, over the 
coming decades, the National Naval Shipbuilding Program will see the delivery of: 

o 9 Hunter class frigates 
o 10 Arafura class offshore patrol vessels 
o 6 evolved Cape class patrol boats 
o up to 8 new mine countermeasure and military survey vessels 
o an ice-rated replacement for our Ocean Protector, and 
o a new large forward support vessel. 

The Government has also announced an investment in the enhancement of our long-
range strike capability, with our Hobart class destroyers equipped with Tomahawk 
Cruise Missiles  
These capabilities, coupled with our planned life-of-type extension of our Collins 
class submarines—which remains one of the most capable conventional submarines 
in the world—will enhance our ability to deter and respond to potential security 
challenges during the transition to a fleet of nuclear-powered submarines. 

This is a critically important time for Our Navy, and we need all hands on deck. 

Some of you will be intimately involved in the development and eventual operation of 
this capability - our nuclear-powered submarine fleet.  

Many though, are yet to even enlist in Our Navy  

The next generation will bring with them a new generation of thinking, skill and 
mastery, contributing to ideas and outcomes never before seen in Our Navy’s 
history. 

Together, we will forge a new legacy.  

To those currently serving, I want to thank you all for your service, your efforts and 
your dedication. To our Future Navy, I want to thank you for all that you will do.  

There is hard work ahead, and the consultation period over the next 18 months will 
help us chart a course. I am confident that there is nothing we cannot achieve, 
together.  

We will build upon our highly capable force – a thinking, fighting and Australian 
Navy, that will be ready to meet whatever challenges may come.  

Now and into the future. 

// ENDS



16 September 2021 
Colleagues, 

Today, Prime Minister Morrison, together with Prime Minister Johnson and President Biden, 
announced, an historic advance in Australia’s strategic ties with the United Kingdom and the United 
States. 

This enhanced trilateral security partnership, known as AUKUS, will deepen collaboration on a range 
of security and defence capabilities. 

Australia’s commitment to this goal has required the Government to reassess its capability needs so 
that our ADF can continue to protect Australia and its national interests for decades to come. 

The first major initiative under AUKUS will be Australia’s acquisition of a nuclear-powered submarine 
fleet, for operation by the Royal Australian Navy. 

Defence is not seeking the acquisition of nuclear weapons. We are fully committed to our 

obligations under the Treaty on the Non-Proliferation of Nuclear Weapons (NPT), and to upholding 

other agreements, including with the International Atomic Energy Agency.  

A Nuclear Powered Submarine Task Force, led by Vice Admiral Jonathan Mead AO, will work over the 
next 18 months to extensively examine the requirements that underpin nuclear stewardship, 
including safety, disposal, regulation, environmental protection, training facilities, basing, workforce, 
and force structure.  

This decision means Australia will not proceed with the Attack class program, and was not made 

lightly. The decision was made by Government, based on advice from Defence, following a review 

into future strategic requirements. 

We would like to acknowledge and thank all of the staff - ADF personnel, public servants and 
contractors - who have worked tirelessly on the SEA 1000 project to date. Many of you have worked 
on this project for a number of years. Please know that we, along with Government, are committed 
to finding roles for all personnel affected by this announcement.   

While this is a pivot in our future submarine program, we still have a job to do in delivering our 
continuous naval shipbuilding program.  

The Prime Minister also announced that Australia will invest in the enhancement of our long-range 
strike capability, including:  

o Tomahawk Cruise Missiles, to be fielded on Navy’s Hobart class destroyers; and

o Joint Air to Surface Standoff Missiles (Extended Range) for our Air Force.
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Additionally, through AUKUS, the three nations will collaborate on joint capabilities and 

interoperability, initially focusing on cyber capabilities, artificial intelligence, quantum technologies 

and additional undersea capabilities.  

These decisions will enhance Australia’s ability to deter and respond to potential security challenges 
during the transition to a fleet of nuclear-powered submarines.   
 
We encourage you to watch the Prime Minister’s speech, available here.  
 
We understand these decisions may cause some staff stress and uncertainty. There are a number of 
support mechanisms available to you if you feel you need assistance. The All-Hours support line 
(1800 628 036), the Employee Assistance Program (1300 687 327 [1300 OUR EAP]), and the ADF’s 
mental health and psychology services are available to promote positive mental health for all 
Defence members.  
 
Thank you 
 
Greg Moriarty                               Angus J Campbell, AO, DSC 
Secretary                                       General 
Department of Defence             Chief of the Defence Force 

 





P ANN NG FOR OUR FUTURE MAR T ME SYSTEMS.
--
5. WHAT NEXT. APART FROM OOK NG AFTER OUR PEOP E, AND SUPPORT NG 
REA  WOR D OPERAT ONS AND GOVERNMENT D RECTED ACT V T ES, OUR H GHEST
PR OR TY S ENSUR NG THAT WE HAVE ADEQUATE RESOURCES AND THE R GHT 
PEOP E EMP OYED TO ENAB E THE NUC EAR-POWERED SUBMAR NE AND THE 
ENHANCED ONG-RANGE STR KE PROGRAMS, WH E A SO CONT NU NG TO P AN 
AND DE VER THE EX ST NG H GH Y COMP EX SH PBU D NG AND MAR T ME 
DOMA N PROGRAMS. N RE AT ON TO NUC EAR-POWERED SUBMAR NES, MY 
NTENT OVER THE COM NG MONTHS S BASED ON THREE PR MARY NES OF 

EFFORT:
-
A. STAB SE. THE GOVERNMENT’S DEC S ON TO  PURSUE NUC EAR-POWERED
SUBMAR NES MEANS WE W  NOT BE PROCEED NG W TH THE ATTACK C ASS.
 HAVE NO DOUBT THE ATTACK C ASS SUBMAR NE WOU D HAVE BEEN 

A WOR D- EAD NG CONVENT ONA  SUBMAR NE, AND THAT THE PARTNERSH P 
W TH NAVA  GROUP WOU D HAVE DE VERED THE CAPAB TY AS ENV SAGED. 
THE WORK DONE BY A  ACROSS THE ATTACK C ASS PROGRAM FROM DEFENCE 
AND NDUSTRY ACROSS FRANCE AND AUSTRA A HAS BEEN EXTRAORD NARY. 
MY MMED ATE FOCUS S ON RECOGN S NG THESE EFFORTS, AND OOK NG 
AFTER OUR PEOP E AT HOME AND ABROAD. 
-
B. COMMUN CATE. T S MPERAT VE THAT WE ARE AB E TO COMMUN CATE 
THESE DEVE OPMENTS C EAR Y AND CONC SE Y TO A  KEY STAKEHO DERS, 
NC UD NG OUR PEOP E. N THE SHORT TERM, THERE W  BE VAR OUS NES

OF COMMUN CAT ONS TO EXP A N THE DEC S ON, THE CAPAB T ES SOUGHT, 
AND THE PATH AHEAD. WH E  W  BE THE S NG E PUB C SPOKESPERSON 
FOR NAVY, WE W  A  NEED TO BE A GNED N OUR MESSAG NG TO ENGAGE
W TH FAM Y, FR ENDS AND CO EAGUES ON THE BAS C E EMENTS OF THESE
DEC S ONS. 
-
C. P AN FOR THE FUTURE. THE GOVERNMENT HAS COMM TTED TO AN 18 MONTH 
PER OD OF NTENSE WORK W TH THE US AND UK TO DENT FY THE OPT MA
PATHWAY TO DE VER A NUC EAR-POWERED SUBMAR NE CAPAB TY. 
A DED CATED MU T -AGENCY TASK FORCE, ED BY VADM MEAD, HAS BEEN 
ESTAB SHED TO UNDERTAKE TH S WORK. N PARA E , NAVY W  WORK
C OSE Y W TH THE TASK FORCE TO DEVE OP A SUBMAR NE CAPAB TY
TRANS T ON P AN WH CH W  ADDRESS MMED ATE ASPECTS SUCH AS PEOP E,
ORGAN SAT ON, COMMAND AND MANAGEMENT, TRA N NG AND FAC T ES. 
--
6. MY COMM TMENT TO OUR PEOP E. NAVY’S FUTURE S BR GHT AND AS 
A WAYS, T S THE MEN AND WOMEN OF OUR NAVY WHO W  REA SE WHAT 
S TO COME. MANY OF YOU W  NO DOUBT HAVE QUEST ONS, AND  AM 

DEEP Y AWARE THAT OTHERS W  BE D RECT Y AFFECTED BY THESE 
DEC S ONS.  W  CONT NUE BE NG TRANSPARENT W TH PROGRESS AND 
FUTURE DEC S ONS AND  CAN CONF RM THAT NAVY, CASG AND DEFENCE 
BROAD Y S ABSO UTE Y FOCUSSED ON ENSUR NG THE CO ECT VE WE BE NG
OF OUR PEOP E AND THE R FAM ES. 
--
7. FOR W DEST D SSEM NAT ON. 
--
8. CN SENDS
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