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HMAS Stuart sails through rough seas in the Bass Strait during 
Fleet Certification Period 2020. Fleet Certification Period 2020 
(FCP20) is a major fleet training activity hosted by the Royal 
Australian Navy (RAN) and supported by the Royal Australian Air 
Force (RAAF). It is the RAN’s first major training exercise for the year 
and focuses on mid-intensity high-end warfighting.
Credit: CoA / Jarrod Mulvihill
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KYM BERGMANN // CANBERRA 

COVID-19 AND POTENTIALLY 
CATASTROPHIC REGIONAL 
CONSEQUENCES

EDITOR'S LETTER

Making predictions about the long-term 
consequences of the pandemic are difficult 
because we are still in the midst of an 

unfolding disaster – the end date of which is almost 
impossible to predict. The consequences for Australia 
have already been considerable, but with a good health 
care system, relatively rapid bi-partisan response and 
a generally educated, dispersed population, we are in 
good shape to slow down the spread of the virus to 
a manageable level. Things could still go wrong – for 
example if people in cities start to disregard social 
distancing requirements in large numbers.

However, even though Australia is an island we are 
still connected to the rest of the world, particularly 
by trade, business, tourism and education. These 
connections cannot be terminated without having 
the most profound effect on our quality of living – 
meaning that what happens beyond our shores has 
consequences for us. If Australia controls COVID-19 
but is running out of control elsewhere, we are all still 
in trouble.

The U.S. is currently the largest concern, with 
the virus continuing to spread in the absence of 
a coordinated national response from the Trump 
administration - which has said that all of the States 
are on their own. The previous epicentre of China 
looks to be bringing things slowly back to normal, 
with the city of Wuhan – where it all started and 
was outrageously covered up by the Government – 
ending the lockdown and restarting domestic and 
international travel in a slow, controlled way. 

There are several broad lessons that are already 
apparent. Governments should not lie and conceal 
what is taking place. This harmful and self-destructive 
pattern originated – not at all for the first time – in 
China, where not only were doctors trying to do 
something about it discredited but Beijing then refused 

to cooperate with the outside world in providing 
details about the unfolding pandemic, guaranteeing 
that international responses started weeks later 
than should have been the case. China covered up 
because of fears of international embarrassment 
and an instinct to suppress negative information; the 
Trump administration engaged in something similar – 
and the effort seems ongoing – in an attempt to boost 
the value of the stock market.

Countries that moved quickly and decisively are 
the ones that seem to be doing the best: Singapore; 
Taiwan and South Korea topped that list – though 
none of them are completely out of the woods yet. 
Japan had a similarly firm response, but with a far 
larger population and huge, packed urban areas the 
task is more difficult.

In Australia’s immediate region, the picture is 
complex and disturbing. New Zealand has done an 
excellent job to date. The big worry is Indonesia, with 
Papua New Guinea and the Pacific Island nations not 
far behind. While enormously different in population 
sizes, all share the problems of starting late and having 
inadequate healthcare facilities.

Unfortunately for Indonesia’s 270 million people, the 
country’s leadership – up to and including President 
Jokowi Widodo – appeared to be in a state of 
collective denial, refusing improbably for many weeks 
to concede that the country had even a single case. 
Health Minister Terawan Agus Putranto continued to 
insist until early March that everyone was safe because 
of the power of prayer. With hindsight it is clear that a 
major problem existed even back then – and trying to 
quantify what is happening now is difficult because of 
poor communication and an absence of testing.

Despite Indonesia’s 20 years of uninterrupted 
economic growth after the Asian financial crisis most 
of the country is still desperately poor, apart from 
some pockets of prosperity in places like Jakarta 
and Bali. Even expats living in the capital still prefer 
to travel to Singapore and Australia for even routine 

health care. The further you go from Java, the less 
are the chances of finding adequately staffed and 
equipped hospitals. 

The long-term consequences for Indonesia if 
COVID-19 gets out of hand will be disruptive and 
serious. There will be large numbers of deaths and the 
economic disruption could be huge, with a massive 
downturn in global trade expected – as well as big hits 
in areas that particularly effect the country: tourism 
and the low price of oil. With this sort of dislocation 
– combined with Jakarta’s lacklustre performance 
to date – comes the possibility of severe social 
and political unrest in all parts of the country. The 
reverberations could be felt for years.

Ironically – given that China is responsible for the 
scale of the problem – it is Beijing that could be 
Indonesia’s saviour with the transfer of equipment and 
know how. No less a figure than President Xi himself 
during an April 5 phone call with Jokowi said that 
China regarded helping Indonesia as a priority. Large 
quantities of medical supplies have already started to 
flow by military transport, including disposable masks, 
N-95 masks, protective clothing, goggles, gloves, 
shoe covers, infrared thermometers and surgical caps. 
In essence, China has declared partial victory over the 
pandemic and says it is now ready to come to the help 
of others. It will be a long time before the U.S. is able to 
return to a similar supportive role in the region.

While for the moment Australian politicians appear 
to be entirely focussed on local events – which is to 
be expected – hopefully they will not lose sight of the 
bigger picture. The entire basis of the so-called Pacific 
step-up is in response to growing Chinese influence 
and a recognition that we needed to do much more. 
History might be about to repeat itself, this time on the 
back of a pandemic. Australia’s aid budget remains 
low – but hopefully the Government will find the 
means to increase assistance to our much poorer 
neighbours who will soon be in need of a great deal of 
help. If we don’t do it someone else will.

‹‹ SEA 1000 update, including platform weapons & sensors

‹‹ Keeping the Collins class at the leading edge

‹‹ Industry opportunities

PREVIEW
NEXT ISSUE
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GA-ASI COMPLETES FIRST 
PRODUCTION-REPRESENTATIVE 
MQ-9B SKYGUARDIAN
– SAN DIEGO – 31 March 2020 – 
General Atomics Aeronautical Systems, Inc. (GA-ASI) 
has completed the first production-representative 
MQ-9B SkyGuardian® Remotely Piloted Aircraft 
(RPA). First flight of this aircraft took place on March 
30, 2020 at GA-ASI’s Flight Operations Facility in El 
Mirage, California.

“With first flight of the production-representative 
aircraft, we remain on schedule for delivering 
MQ-9B Protector to the RAF,” said Linden Blue, CEO, 
GA-ASI. Protector RG Mk1 is being procured for the 
UK Royal Air Force’s configuration of SkyGuardian. 
“Protector revolutionizes the long-endurance RPA 
market by providing true all-weather capability, and 
NATO-standard Type-Certification to enable flexible 
operations in civil airspace,” said Blue.

The new SkyGuardian, known within GA-ASI as 
BC03, is a company aircraft that is being utilised 
for ground and flight testing to collect airworthiness 
certification data starting with flight loads and aircraft 
performance testing. The results from the tests will 
form the Type Certification Exposition needed to 

achieve the Military 
Type Certificate for the 
Protector platform.

“As the lead customer, 
we are tracking all of the 
important developments 
of this ground-breaking, 
remotely-piloted aircraft,” 
said RAF Group Captain 
Shaun Gee, Protector 
RG Mk1 Programme 
Director. “The Military 
Type Certificate is a 
particularly important 
milestone because it’s 
a foundational step 
towards the Protector 
RPA being approved to fly in unsegregated airspace.”

The multi-mission MQ-9B is built for all-weather 
performance with lightning protection, damage 
tolerance, and a de-icing system. SkyGuardian, 
as well as the maritime SeaGuardian®, features a 
GA-ASI-developed Detect and Avoid System (DAAS).

According to GA-ASI President David R. Alexander, 
BC03 will be followed by BC04 (also known as 
UK1), which will be the first Protector aircraft to be 

delivered to the RAF. “Production has already begun 
on BC04 and prior to delivery, it will be used for 
Combined System Test and weapons testing,” said 
Alexander.

In addition to the RAF, MQ-9B has been selected by 
the Australian Government for the Australian Defence 
Force (ADF) under Project Air 7003. The Government 
of Belgium has also approved Belgian Defense to 
negotiate the acquisition of GA-ASI’s MQ-9B.

Sky Guardian first production-representative flight. (GA-ASI photo)
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BOEING’S LOYAL WINGMAN 
PROGRAM ACHIEVES ‘WEIGHT 
ON WHEELS’ MILESTONE
– Australia, 9 April 2020 – 
Boeing Australia recently achieved two more 
milestones on the Royal Australian Air Force’s Loyal 
Wingman – Advanced Development Program: 
weight on wheels and aircraft power on.

The development milestones for the unmanned 
aircraft come just weeks after completion of the first 
fuselage, allowing for rapid progress on systems 
installation and functional and integration testing 
from the aircraft’s own landing gear.

“We’re continuing at pace toward our goal of 
flying later this year, so that we can show our 
customer and the world what unmanned capability 
like this can do,” said Dr. Shane Arnott, program 
director of the Boeing Airpower Teaming System. 
“The strong contributions from our industry team are 
powering our progress.”

Loyal Wingman (Boeing photo)

HMS AUDACIOUS SETS SAIL FOR 
HER HOME BASE
– 6 April 2020 – 
HMS Audacious, the fourth of seven Astute-class 
attack submarines being built by BAE Systems 
for the Royal Navy, set sail from their Barrow-

in-Furness site today. New ways of working and 
amended protocols have been introduced at the 
site, in line with Government guidelines, to enable a 
small team of employees to provide vital support to 
the Royal Navy ahead of the boat’s departure, while 
protecting their health and wellbeing.

The submarine was guided into open water for 

the first time before setting off on her inaugural 
journey to Her Majesty’s Naval Base Clyde, the 
home of the UK’s Submarine Service.

Cliff Robson, Managing Director of BAE 
Systems Submarines, said: "This is an incredibly 
difficult time for employees, their families and 
the community but, as is often the case in times 
of great adversity, it has been truly humbling 
to see everyone come together to support the 
Government’s critical defence programmes and 
help deliver HMS Audacious."

Ian Booth, Chief Executive of the Submarine 
Delivery Agency, said: “The departure of HMS 
Audacious from Barrow is a key milestone in 
the Astute Class programme. The delivery of 
our incredibly complex submarine programmes 
depends on the extremely skilled submarine 
workforce and close collaboration with our 
industrial partners across the supply chain to 
deliver a first class product for the Royal Navy. 
I am extremely grateful to everyone involved in 
the significant efforts to meet this milestone and 
the key roles they have played in the shadow of 
these unprecedented circumstances to get HMS 
Audacious to sea.”

The boat’s departure comes days after the 
Permanent Secretary of the Ministry of Defence, 
Sir Stephen Lovegrove, thanked the defence 
industry for its efforts to continue to deliver critical 
and nationally important defence operations and 
programmes during the difficult and unprecedented 
times the country is facing.

HMS Audacious (BAE Systems photo)
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CAE-BUILT PREDATOR MISSION 
TRAINER NOW IN-SERVICE AT 
GENERAL ATOMICS FLIGHT 
TEST AND TRAINING CENTER IN 
NORTH DAKOTA
– Tampa, Florida, USA, 1 April 2020 – 
CAE today announced that General Atomics 
Aeronautical Systems, Inc. (GA-ASI) has installed 
a CAE-built Predator Mission Trainer at its Flight 
Test and Training Center (FTTC) located at the 
Grand Sky Unmanned Aircraft System (UAS) 
Business Park near Grand Forks, North Dakota.

The Predator Mission Trainer will be used to 
advance the quality and capability of remotely 
piloted aircraft (RPA) synthetic training provided 
by GA-ASI at the FTTC. GA-ASI offers a range of 
pilot and sensor operator training at the FTTC for 
operators of GA-ASI’s family of RPA systems.

“Our Predator Mission Trainer delivers an 
unprecedented level of fidelity and capability in 
the use of simulation-based training for remotely 
piloted aircraft pilots and sensor operators,” said 
Todd Probert, Group President, Defense & Security, 
CAE. “The addition of a Predator Mission Trainer 
at GA-ASI’s training center in North Dakota extends 

our training collaboration and 
will enable GA-ASI to add more 
synthetic training to the syllabus 
used to train customer aircrews as 
well as their own instructors.”

The Predator Mission Trainer 
now operating at GA-ASI’s FTTC is 
similar to the first Predator Mission 
Trainer jointly developed by CAE 
and GA-ASI for the Italian Air Force, 
which can deliver “zero-flight time” 
training based on the high-fidelity 
simulation of both the flight model 
and sensor systems. The Predator 
Mission Trainer at the FTTC 
simulates GA-ASI’s Block 30 ground control station 
for the MQ-9 RPA and will be used to deliver initial 
qualification and aircraft sensor systems training 
in addition to mission-specific training. With a 
zero-flight time simulator such as the CAE Predator 
Mission Trainer, aircrews can potentially conduct 
all training in the simulator without necessarily 
requiring further training on the actual aircraft.

“Highly skilled and well-trained aircrews are 
absolutely critical to the successful operation 
and deployment of our proven Predator remotely 

piloted aircraft systems,” said David R. Alexander, 
President, GA-ASI. “This Predator Mission Trainer 
at our training center in North Dakota will enhance 
the multi-domain training we can offer in a 
synthetic environment and give us added flexibility 
to deliver advanced training without restrictions 
due to weather or airspace.”

Later this spring, CAE will deliver a second 
Predator Mission Trainer to GA-ASI’s Gray 
Butte Flight Operations Facility near Palmdale, 
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GENERAL NEWS

NAVAL SHIPBUILDING 
INDUSTRY TO TAP INTO SKILLS 
OF WORKERS DISPLACED BY 
COVID-19
– 9 April 2020 – 
The Morrison Government’s unprecedented $90 
billion Naval Shipbuilding Enterprise could provide 
a jobs lifeline for hundreds of skilled workers 
impacted by the ongoing COVID-19 pandemic, as 
work begins on moving skills training online.

Minister for Defence Industry, the Hon Melissa 
Price MP, said the Naval Shipbuilding College – 
which was set up by the Federal Government in 
2018 to drive the growth of Australia’s shipbuilding 
industry – had moved quickly in response to the 
pandemic.

“Ensuring our naval shipbuilding industry 
continues to get the skills and support they need 
to help them to grow even during this time of 
economic uncertainty is crucial to the success of 
our continuous naval shipbuilding plan,” Minister 
Price said.

“The Naval Shipbuilding College is taking a 
proactive approach to engaging with organisations 
from the manufacturing, airline, mining, tourism 
and hospitality industries to identify opportunities to 
transfer their skills to the shipbuilding industry.

“The College is also undertaking virtual outreach 
activities to attract a future workforce and support 
small businesses through webinars and the 
development of a jobs portal.”

CEO of the Naval Shipbuilding College, Mr Ian 
Irving, said a virtual suite of training courses would 
include an ‘Introduction to Shipbuilding’ and short 
courses focused on priority roles in shipbuilding.

“Primes and their supply chain partners are still 
hiring and require a skilled workforce to achieve 
success,” Mr Irving said.

“By offering virtual courses we can help people 
become job-ready for the shipbuilding industry, 
which allows organisations to continue with 
their recruitment and delivery of critical program 
milestones for the Enterprise.”

UNITED TECHNOLOGIES AND 
RAYTHEON COMPLETE MERGER 
OF EQUALS TRANSACTION
– WALTHAM, Mass., 3 April 2020 – 
Raytheon Technologies Corporation announced the 
successful completion of the all-stock merger of 
equals transaction between Raytheon Company and 
United Technologies Corporation on April 3, 2020, 
following the completion by United Technologies 
of its previously announced spin-offs of its Carrier 
and Otis businesses. Headquartered in Waltham, 
Mass., Raytheon Technologies is one of the largest 
aerospace and defense companies in the world with 
approximately $74 billion in pro forma 2019 net 
sales and a global team of 195,000 employees, 
including 60,000 engineers and scientists. 

Raytheon Technologies has a large, talented 
workforce to address the rapidly evolving needs 

of customers globally. The combined company 
expects to introduce breakthrough technologies at 
an accelerated pace across high-value areas such 
as hypersonics, directed energy, avionics and 
cybersecurity. In addition, Raytheon Technologies 
has a strong balance sheet and cash flows to 
support critical business initiatives, including 
company and customer-funded R&D. 

"Raytheon Technologies brings together 
two companies with combined strengths and 
capabilities that make us uniquely equipped to 
support our customers and partners during this 
unprecedented time. We will also play our part 
in the war on the COVID-19 pandemic, including 
doing everything we can to keep our employees 
around the globe safe and well," said Greg Hayes, 
CEO of Raytheon Technologies. "As we move 
forward, Raytheon Technologies will define the 
future of aerospace and defense through our focus 
on innovation, our world-class people and our 
financial and operational strength to create long-
term value for our customers and shareowners."

"Today, we introduce Raytheon Technologies 
as an innovation powerhouse that will deliver 
advanced technologies that push the boundaries 
of known science," said Tom Kennedy, Executive 
Chairman of Raytheon Technologies. "Our 
platform-agnostic, diversified portfolio brings 
together the best of commercial and military 
technology, enabling the creation of new 
opportunities across aerospace and defense for 
decades to come."

HMAS Arunta conducts an incline test as part of the Anzac Mid-life Capability Assurance Program (AMCAP) upgrade 
while at the Common User Facility in Henderson, Western Australia. Credit: CoA / James Whittle
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HUNTER CLASS FRIGATES TO BE PART OF AN 
ANTI-SUBMARINE WARFARE NETWORK

As the design for the RAN’s future frigates continues to mature, it seems like a good time not only to update progress on the $39 
billion acquisition but also to see if any major requirements have changed. The quick answer is that the fundamentals appear to remain 

the same, with a particular emphasis on anti-submarine warfare capability.

T he reasoning is clear – as an island, Australia 
is heavily dependent on maritime traffic. 
According to Defence, by the end of this 

decade, more than 50% of the world’s submarines 
will be operating in the Indo-Pacific region. Much 
of this growth is coming from China, but many 
other countries are also increasing the size of their 
fleets – including Russia (sometimes overlooked 
as a Pacific power); India; Japan and South Korea. 
The USN will continue to have a sizeable submarine 
force in the area for the foreseeable future.

Smaller navies are following the same pattern, 
with both Singapore and Indonesia increasing their 
fleets and soon to be joined by Thailand and even 
Bangladesh as operators. Taiwan is well down the 
path of developing its own submarine fleet, with 
some technical input from U.S. companies.

Asked about the specifics of the Hunter class 
ASW suite, the Department explained:

“The Hunter class frigate will meet its ASW 
capability requirements by maintaining the pedigree 
of the BAE Global Combat Ship design including 
reduced signatures from underwater radiated 
noise, the Ultra S2150 Hull Mounted Sonar and 
Thales S2087 Variable Depth Sonar systems. The 
production of the Hunter class in batches of three 

will allow Defence to evolve the ship design to 
respond to changes in technology, threats and 
future missions.”

The frigates have the ability to work as a single 
ASW unit and also to be part of a broader network:

“The Hunter class frigate forms part of an 
integrated ASW effect, broadened by integration 
with other Australian Defence Force ASW platforms 

including the Collins and Attack class submarines, 
P-8A Poseidon Maritime Patrol Aircraft and the 
MH-60 Romeo Maritime Combat Helicopter. The 
Hunter class will also be capable of operating as 
part of a broader coalition with allies including the 
United States, the United Kingdom and Canada.”

The Department says that they will also enhance 
Australia’s influence and presence in the Indo-
Pacific region and will also support non-warfare 
roles such as humanitarian assistance and disaster 
relief. One of the design features particular to the 

Type 26 is a large internal multi-mission bay that is 
capable of housing an extra helicopter up to the size 
of a Chinook, or a number of RHIBs, or stores and 
equipment for either military or civil support efforts.

Everything that we have learned since BAE 
Systems were selected in June 2018 supports 
the view that theirs was the most expensive of 
the three bids – according to some sources by a 

considerable margin. However, the Type 26 was 
assessed as having a higher level of capability – 
particularly for ASW – and a credible risk mitigation 
strategy with the U.K. program four years ahead 
of Australia’s. Also in the politically vital domain of 
Australian Industry Content (AIC), BAE Systems 
put together an impressive package, both for the 
quantity and quality of local work.

The company had a natural advantage for several 
reasons: an existing large footprint in Australia 
and a proven network of suppliers in the maritime 

FUTURE FRIGATE

According to Defence, by the end of this decade, more than  
50% of the world’s submarines will be operating in the  

Indo-Pacific region.

Hunter class at sea (BAE Systems cgi)
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domain – after all the company is the prime 
contractor for the ANZAC frigates and the LHDs 
as well as being involved in other naval projects 
such as the Air Warfare Destroyers through the 
acquisition of ASC Shipbuilding. Another factor is 
that several of the major subcontractors on the Type 
26 such as Rolls Royce and L3Harris also have a 
large Australian footprint.

Historically, the most difficult domain in which to 
achieve satisfactory levels of AIC has been in the 
combat system and the very specialised electronics 
that are required to support it. However, this is not 
the case with the Hunter class with local industry 
now mature and competent enough to undertake 
the bulk of the work. These companies include 
Canberra-based CEA for the phased array radars; 
Saab Australia for the combat system tactical 
interface; Thales Australia and Ultra Australia 
will supply the ASW suite; and Lockheed Martin 
has substantially increased its local presence to 
integrate and support Aegis.

Asked for an overview of local content for SEA 
5000, Defence supplied the following:

“The Hunter Class Frigate Program through 
ASC Shipbuilding has identified and is currently 
implementing a range of strategies to maximise AIC. 
Below is a summary of these strategies to target 
all levels of Australian Industry in line with the AIC 
objectives:
• ASC Shipbuilding embed industry as part of the 

Global Combat Ship User Group.
• ASC Shipbuilding will be managing cross 

platform, product and program synergies in 
maritime and other sectors.

• ASC Shipbuilding will develop Original 
Equipment Manufacturer AIC proposals.

• Access to global supply chain opportunities.
• Licence of the GCS design to Australia.
• Transfer of platform Design Authority and ASC 

Shipbuilding combat system software and 
Intellectual Property.
“Further to the strategies listed above, ASC 

Shipbuilding and BAE Systems Australia are 
implementing a strategy to maximise opportunities 
for small to medium Australian suppliers in the build 
and sustainment phases (including their current 
supply chains). BAE Systems, through their Global 
Access Program, are also exploring opportunities 
to integrate Australian suppliers into their global 
supply chains.”

More than 1,000 Australian companies have 
already pre-qualified for inclusion in the Hunter 
class supply chain. According to Defence, small 
to medium sized industry will be assisted by 
the Government’s Centre for Defence Industry 

Capability to better understand and capitalise on 
the opportunities offered through this project.

Defence says that a major part of the contract 
is building a sovereign shipbuilding capability. 
This is seen as a truly national endeavour that will 
require the support and contribution of all states 
and territories.

De-risking the project is greatly assisted by the RN 
and RAN timelines, allowing Australia to slipstream 
behind ship construction in Govan, Scotland, where 
the first of class Glasgow is now recognisably a 
ship rather than disaggregated bits of metal, as the 
author last saw a little more than a year ago. The 
Department of Defence has a small team resident 
in the BAE Systems Type 26 project office and a 
fulltime exchange officer in the RN structure as 
well. The two navies are exchanging information 
frequently about the projects, sometimes daily. 
Another forum for exchanging information and 
reducing risk is the Global Combat Ship user 
group – made up of the U.K., Australia and Canada 
– which was established in November 2018. 
According to Defence, information is exchanged on 
a number of topics:

“……including overall program and risk 
management / reduction discussions and specialist 
topics such as ASW warfare, future technology 
developments and capability insertion. Attendees 
are primarily government employees and uniformed 
personnel, but industry partners are invited to 
present on specific subjects to help inform the 
discussions.”

To complete the update, there is no better person 

to discuss progress with than with the Managing 
Director of ASC Shipbuilding, Craig Lockhart. 

Q: Before we delve into the details of the 
combat system, let’s start with a holistic view 
of the programme. What is the overall status? 
How is the Type 26 reference program going?
Craig: In its first year, progress on the Hunter Class 
Frigate Program has been rapid and is on track.

Following the down-select of BAE Systems 
Australia as the preferred tenderer for the SEA 5000 
project on 29 June 2018 the head contract and 
acquisition of ASC Shipbuilding was successfully 
negotiated and agreed in less than six months. 

Since the acquisition of ASC Shipbuilding on 14 
December 2018 the Hunter class programme has 
rapidly mobilised with more than 600 employees 
already working directly on the program. 

We continue to partner with the Commonwealth 
to undertake the work necessary to accommodate 
the Australia-specific design changes to the BAE 
Systems Global Combat Ship reference design and 
commence prototyping in 2020 and first-of-class 
construction in 2022.

In September 2019 the program’s first major 
engineering milestone was achieved, allowing the 
program to proceed to the next phase of the design 
development. 

The redevelopment of the Osborne South 
Naval Shipyard, where the Hunter frigates will 
be constructed, is being managed by Australian 
Naval Infrastructure (ANI) and is on schedule. We 
are working closely with ANI to commission and 

Work on the first Type 26 at Govan, Scotland (BAE Systems photo)
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characterise the yard and its equipment in order to 
move into the yard by mid-2020.

Significant progress and tempo are being 
achieved on the UK program to date, with more than 
40 units of HMS GLASGOW under construction 
and integration of units taking place in the Ship 
Build and Outfit Hall at BAE Systems yard in Govan. 

HMS CARDIFF entered the manufacturing 
phase following a ceremonial steel cut ceremony in 
August 2019, with more than five units now under 
construction. 

Off-site two test facilities are up and running to 
de-risk critical equipment and combat systems for 
the programme:

The Land Based Integration Facility at Portsdown 
Technology Park has already started to integrate 
and test elements of Type 26 Combat Systems.

The Electrical Integration Test Facility at 
Whetstone, Leicestershire has recently seen the 
first run of the Diesel Generators and has a year 
long test schedule ahead. 

Q: There has been a bit of a media flurry 
regarding AIC. Is there anything you would 
like to say by way of the overall amount / value 
of Australian content? 
Craig: To clarify, Australian Industry Capability isn’t 
just a dollar amount or contract value. 

It is the development and growth of Australian 
sovereign industrial capability, and this is very 

much my focus in so far as the Hunter Class Frigate 
Program is concerned.

It will deliver nine world leading anti-submarine 
warfare warships to the Royal Australian Navy and 
an enduring shipbuilding capability for the nation.

To provide some context around that, developing 
Australian industry capability is not simply about 
buying Australian products or using Australian 
services because that will happen as a matter of 
course.

It is about growing and developing the capability 
of Australian industry during the program, enabling 
industry’s participation in other defence activities 
and facilitating where possible the export of 
technologies and products developed for the 
Hunter programme, to the world. 

We are also undertaking other activities that will 
support the development of Australian industry 
capability including the transfer of knowledge, 
intellectual property and technology to Australia, 
developing the physical and digital infrastructure, 
investing in R&D and developing the workforce.

As Australian industrial capability grows, so too 
will the level of involvement that Australian industry 
has in each batch of frigates. This is maximising 
Australian industrial capability in action and forms 
the foundation of continuous naval shipbuilding.

A great early example is the digital test and 
trial laboratory that we recently established with 
Flinders University at Tonsley.

The purpose is to research Industry 4.0 
technologies, together with industry, such as virtual 
reality, laser scanning, digital twins, cobotics and 
other Cyber Physical Systems and how they can be 
utilised in a shipyard environment.

On the contract value front:
Because BAE Systems Australia has worked in 

Australia for over 65 years we have gained a solid 
understanding of the capability of local industry.

Our team in Australia has already engaged with 
thousands of Australian small and medium sized 
businesses providing us with the confidence in 
Australian businesses to be able to contribute to 
the success of the Hunter frigate and help us in 
our mission to exceed our minimum contractual 
commitments for total contract spend. 

The prototyping phase commences this year and 
we expect to spend 90% of the value of the work 
required to construct the test blocks, in Australia.

We’ve already released 27 work packages to the 
Australian market for everything from Australian steel 
to blast and paint services to pipes and cables and 
to date have received 389 expressions of interest 
against those work packages and down-selected 
80 and issued requests for quotes. Contracts for 
prototyping will start to be placed soon.

We require Original Equipment Manufacturers 
(OEM’s), in support of their AIC proposals for the 
build, to advertise their requirement on the ICN. 
This “market testing” process, will enable maximum 
Australian industry involvement in the program.

Q: To the combat system: how far advanced 
is the design? What are the roles of the 
companies involved? 
Craig: ASC Shipbuilding is the prime contractor for 
the Hunter class frigate and has responsibility as 
the combat systems integrator. 

The overall design program for the Hunter class 
frigate, including combat systems, is progressing 
well, with the first formal design review (the System 
Requirements Review) passed on schedule in 
September 2019. 

The focus through 2020 is finalising all of the 
combat system integration architecture decisions 
to enable the development of the Australian 
interface, and the physical ship design changes 
to incorporate the new frigate combat systems 
and aviation aspects. This includes compartment 
layouts, structures design and the modification of 
ship systems such as power and cooling systems 
to accommodate the new systems and equipment. 

We established our Combat Systems Integrated 
Project Team (CSIPT) based in Adelaide at the start 
of 2019, and engaged Lockheed Martin Australia 

View of Hunter class showing the distinctive Australian mast with integrated CEA radars (BAE Systems cgi)
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to incorporate the new frigate combat systems 
and aviation aspects. This includes compartment 
layouts, structures design and the modification of 
ship systems such as power and cooling systems 
to accommodate the new systems and equipment. 

We established our Combat Systems Integrated 
Project Team (CSIPT) based in Adelaide at the start 
of 2019, and engaged Lockheed Martin Australia 
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and Saab Australia as partners in the CSIPT, 
bringing together some of the best combat systems 
expertise in the country under ASC Shipbuilding’s 
leadership.

ASC Shipbuilding has a highly capable 
CSIPT in Australia and is working closely with 
Commonwealth, Australian industry, USN and BAE 
Systems UK colleagues to deliver a world-leading 
ASW Frigate for the Royal Australian Navy.

The CSIPT is responsible for the overall design 
of the combat system, working closely with the CoA 
and USN to integrate the Aegis Weapons System 
and the CEAFAR radar into the ship; developing the 
unique components of the Saab Australia Interface, 
and both the functional and physical integration of 
the various sensors and effectors that make up the 
whole of the Hunter class frigate combat system, 
including the important anti-submarine warfare 
sonars and systems. 

The CSIPT also manage the secure 
communication systems, the integrated navigation 
and bridge systems and the integrated platform 
management system (IPMS) that monitors and 
controls all propulsion and other platform systems 
across the ship.

Whilst Aegis, Australian Interface and CEAFAR 

are new systems to be integrated into the Hunter 
class frigate, many other systems including ASW, 
communications, navigation & bridge, main gun and 
the IPMS, are common with the reference Type 26 
Global Combat Ship and are being integrated onto 
the platform along with Aegis. And the all-important 
core computing and information backbone, the 
Shared Infrastructure, is also pulled through from 
the Type 26 design. 

This means the Hunter class frigate CSIPT is 
working closely with the UK Type 26 team to pull-
through the common systems, achieve knowledge 
and technology transfer, and ensure value for money 
for the HCF program. As part of the technology 
transfer program, we have six secondees from the 
UK combat systems team working with us as part 
of the Hunter class frigate CSIPT, contributing 
their knowledge which is key to building sovereign 
capability in Australia.

The Shared Infrastructure provides a key 
capability to host combat systems software in a 
secure and resilient system, and makes use of 
Common Consoles to enable the flexible use of 
systems at consoles, dependent on operational 
roles. 

Most non-Aegis systems for the Hunter class 

will be hosted on the Shared Infrastructure, giving 
great operational flexibility and rapid capability 
upgrade paths. BAE Systems is transferring the IP, 
technology and knowledge for Shared Infrastructure 
into BAE Systems Australia, which will ensure 
Australia is able to develop, maintain and upgrade 
Shared Infrastructure for the Hunter class frigate, 
and potentially other existing classes and even 
future RAN warships.

Q: Is the Type 26 combat system integration 
relevant to the Australian program; if so why 
and how?
Craig: We have an established track record 
in Combat Systems integration and there are 
synergies in how Hunter Combat Systems are to be 
integrated onto a Shared Infrastructure. What this 
means is that there is an active sharing of lessons 
learned on the methodology and approach from 
Type 26 into Hunter Class. 

A prime example of this shared learning is the 
Land Based Integration Facility which tests and 
demonstrates Combat Systems integration and 
capability prior to installation. This off-site de-risking 
facility is an approach that is being replicated into 
Hunter Class Program.
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D espite tests in the 1920s proving those 
theories, the debate raged on about the 
utility of aircraft as anti-ship weapons out 

in the open sea, with the argument that battleship 
armour, increased anti-aircraft weaponry and 
improved damage control would doom any such 
endeavour. This thought held sway even after World 
War II began, despite the success of the Royal 
Navy’s raid on the Italian fleet at Taranto in 1940 and 
lethal airborne strikes against ships at sea during 
the Mediterranean battles of 1940 and 1941.

That debate was ended in decisive fashion on 
the 10th of December 1941. Three days after the 
Japanese air attacks on the U.S. Pacific Fleet at Pearl 
Harbour, a Royal Navy task force centred on the 
battleship HMS Prince of Wales and battlecruiser 
HMS Repulse were attacked and quickly sunk by 
80 Imperial Japanese Navy land-based bombers off 
the coast of Malaya. 

Beyond the shock felt by the British stemming 
from the loss of two of its capital ships, there 
were reverberations around the thinking that the 
battleship ruled the waves. That fact that aircraft 
were from that point on the dominant platform in 
naval warfare was underscored repeatedly over the 
next four years, with air attack being the primary 
method of inflicting damage on warships in the 
Pacific. 

By 1945 battleships were little more than fleet 
anti-aircraft batteries, with their main guns used 
more often in the gunfire support role against land 
targets than against their enemy counterparts. For 
example, the Japanese super-battleship Yamato had 
a total of 178 anti-aircraft gun barrels ranging in 
calibre from 13.2mm to 127mm (162 of these were 
25mm cannons) although that still did not prevent 
her from being sunk by air attack in April 1945. 

THE AUSTRALIAN SITUATION
That air attack is still one of the main dangers to 
naval vessels today is an undeniable fact. Anti-
shipping weapons have evolved from unguided 
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RAN INVESTING IN WORLD CLASS MISSILE 
DEFENCE SOLUTIONS

The increasingly widespread introduction of powered aircraft into the inventory of militaries after the First World War led to a rapidly 
growing application of this new branch of warfare. These included the use of aircraft to attack ships, led by thinkers such as Billy 

Mitchell of the U.S. Army Air Force, who angered the traditional navy types with his zeal for advocating the use of air power.

HMAS Arunta fires an Evolved Sea Sparrow Missile off the coast of Western Australia to test its missile systems after 
undergoing the Anzac Midlife Capability Assurance Program upgrade. Credit: CoA / Ronnie Baltoft
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bombs and torpedoes to guided missiles that can 
pack a large warhead and reach targets hundreds 
of miles away. For warships, air defence is still a 
primary consideration, and the threat vector means 
that anti-aircraft weapons are very different today 
compared to 1941. 

The situation is no different for ships of the Royal 
Australian Navy. To their credit, the Navy’s high-end 
combatants have some of the top-tier air defence 
systems in the world, qualitatively speaking. This 
applies whether you view it from a sensor or a 
kinetic standpoint, for in the sensor department the 
Navy’s eight Anzac-class frigates are equipped with 
the locally developed CEAFAR Active Phased-Array 
Radar and the associated CEAMOUNT illuminators. 

Meanwhile, the newly commissioned Hobart-
class Air Warfare Destroyers are equipped with the 
tried and tested Lockheed-Martin Aegis combat 
system and associated SPY-1D(V) Transmitter and 
Raytheon Mk 99 Fire Control System. Similarly, 
the future Hunter-class frigates will have the Aegis 
combat system, which will be integrated with the 
next-generation CEAFAR2 radar and an Australian 
tactical interface by Saab. 

SM-2: THE MAINSTAY
The mainstay fleet area air defence and ship self-
defence weapon of the RAN has been the Raytheon 
SM-2 family of surface-to-air missiles. In addition to 
these, the SM-2 has also demonstrated an extended 
area air defence projection capability and has a 
secondary mission as an anti-surface ship missile.

According to the RAN, the SM-2 can also be 
used against incoming missiles, against targets at 
very low to very high altitudes and from stationary 
to supersonic speeds, under a variety of weather 
conditions, and across a spectrum of electronic 
countermeasures environments. Also known by 
the designation RIM-66, the missile can trace its 
lineage to a plan in 1963 to replace the U.S. Navy’s 
guided missiles that were used by the Terrier, Talos, 
and Tartar guided missile launch systems. 

The intention was to produce a new generation of 
guided missiles that could be retrofitted to existing 
guided missile systems, and first resulted in the 
RIM-66A Standard Missile 1 (SM-1) that looked 
externally like the RIM-24C Tartar missile that 
it replaced, although the entire missile’s innards 
differed from its predecessor. 

The SM-1 was followed by the SM-2, which was 
developed in the 1970s and was envisaged as a 
key component of the U.S. Navy’s Aegis combat 
system. The SM-2MR introduced inertial and 
command mid-course guidance, with the missile's 
autopilot programmed to fly the most efficient path 

to the target and receive course corrections from 
the launch vessel. Target illumination for semi-
active homing is needed only for a few seconds in 
the terminal phase of the interception, capabilities 
which enable the Aegis to time share illumination 
radars, greatly increasing the number of targets that 
can be engaged in quick succession.

The RAN originally used the SM-1 missile on 
the Perth-class destroyers, replacing the Tartar 
missiles while still capable of using the single Mk 13 
launcher during the 1970s. The launch system and 
missile type were also found on the Adelaide-class 
frigates which entered service from 1980 and was 
the sole air defence missile on these ships until they 
received the Mk.41 Vertical Launch System (VLS) 
and the ESSM in the early part of this century. 

The upgrade under SEA 1390 also saw the 
replacement on the frigates of the SM-1 missiles 
with the much-improved SM-2 Block IIIA missiles. 
These differ from earlier blocks by the addition 
of the MK 45 MOD 9 target detecting device for 
improved performance against low altitude targets.

The 707kg, 4.72m long missile is powered by 
a dual thrust, solid-fuel rocket which propels the 
missile at speeds of up to Mach 3.5 and can reach 
a ceiling of 24,400 m and range of 166km. 

The SM-2’s continued development and 
integration into the Aegis combat system meant that 
the missile was still relevant to the RAN, given the 
choice of Aegis to be the backbone of Australia’s 
Hobart-class Air Warfare Destroyers. These will be 
fitted with the SM-2 Block IIIB missiles, 80 of which 
were requested by Australia under the U.S. FMS 
program in 2016 for an estimated cost of $502 
million. 

The Block IIIB missile adds a dual semi-active/
infrared seeker for terminal homing to previous 
improvements. The seeker is similar to that intended 
for the AIM-7R Sparrow air-to-air missile which was 
eventually abandoned - and is intended for use in 
high-ECM environments against targets over the 
horizon or with a small radar cross section.

ESSM – STILL RELEVANT
These sensors provide the targeting information 
needed by the ships’ onboard missiles to destroy 
any airborne threat, which is the primary focus 
of this feature. We start off with the Raytheon 
RIM-162 Evolved Sea Sparrow Missile (ESSM), 
which equips the Anzac-class frigates and the 
since-retired Adelaide-class frigates. 

As its name suggests, the ESSM is considered 
to be an evolution of the RIM-7 Sea Sparrow, which 
was itself adapted from the air-launched AIM-7 
Sparrow air-to-air missile. The original Sea Sparrow 

was an expedient design intended to provide short-
range defensive surface-to-air capability that could 
be deployed as rapidly as possible for U.S. Navy 
and other allied warships during the Cold War. In 
the years after its introduction, it was upgraded to 
mirror the improvements added to its air-launched 
counterparts. 

However, this development path reached a dead 
end in the 1990s when the AIM-120 AMRAAM 
replaced the Sparrow as the primary medium-range 
air-to-air missile in the U.S. military. Instead, it was 
decided that the Sea Sparrow would take its own 
development path, with the result being the ESSM. 
Despite its name, the ESSM is a completely new 
weapon, although using all of the same support 
equipment allowing it to be fitted to ships already 
mounting the older models thus simplifying the 
logistics trail. 

Compared to the Sea Sparrow, ESSM has a 
larger, more powerful rocket motor for increased 
range and agility, as well as upgraded aerodynamics 
using strakes and skid-to-turn. The 280kg, 3.66m 
long missile can reach speeds of more than Mach 
4, and carry its 39-kg blast-fragmentation warhead 
more than 50 km away. 

ESSM takes advantage of the latest missile 
guidance technology, with different versions for 
Aegis/AN/SPY-1, Sewaco/Active Phased Array 
Radar (APAR), and traditional target illumination 
all-the-way. Guidance is achieved with a combination 
of mid-course correction via datalink and terminal 
semi-active radar guidance. 

The RAN became the first navy to operate a 
ship with the ESSM with the Anzac-class frigate 
HMAS Warramunga taking that honour when she 
was commissioned in 2001. Both the Anzac- and 
Adelaide-class frigates utilise the Mk 41 Vertical 
Launch System (VLS) to fire the ESSM, with each 
VLS cell capable of quad-packing the missile, 
meaning that the eight cells on the ANZACs can 
hold 32 ESSMs. 

The missile was jointly developed by a consortium 
made up of the United States and eleven other 
allies including Australia, with us being the only 
non-NATO member of the consortium. It has also 
been sold to Finland, Japan, Mexico, Thailand and 
the United Arab Emirates. 

An improved variant of the ESSM has been in 
development; with a new X-band seeker, increased 
manoeuvrability, enhanced communications systems 
that allow for mid-course guidance correction, and 
an active radar home capability. Known as the 
ESSM Block 2, it will be easily networked into 
Cooperative Engagement Capability (CEC) and is 
expected to enter service later this year. 
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CRYSTAL BALL GAZING
As APDR has reported before, the Hobart-class 
destroyers already have Cooperative Engagement 
Capability (CEC) installed. This is a sensor 
network with integrated fire control that combines 
data from multiple battle force air search sensors 
on CEC-equipped units into a single, real-time, 
composite track picture.

This allows targets detected by one ship, as well 
as potentially those detected by aircraft like the 
Lockheed-Martin F-35A Lightning II Joint Strike 
Fighter, to be identified by another ship and fired 
upon with long-range missiles without that vessel 
having to use its own sensors. This potentially 
means a shorter sensor-to-shooter loop for the 
ship doing the firing, and allows for targets to 
be engaged from longer ranges and from an 
unexpected direction (as the shooter will not be 
emitting with its own sensors) and enables a whole 
fleet to intercept threats like high-speed cruise 
missiles, once a single ship detects them.

Australia is the first nation outside the U.S. to 
receive the CEC, and is one of the components 
that will form a part of the Australian Joint 
Integrated Fires Capability being implemented in 
the Australian Defence Force. This will be part 
of the effort to transform the ADF into a fully 
integrated, networked, joint force.

The installation of CEC will also be a significant 
step to improve the interoperability of the DDGs 
with Australia’s allies. CEC is already in the process 
of being deployed on U.S. Navy ships, Northrop-
Grumman E-2D Hawkeye early warning aircraft 
and the U.S. Marine Corps network systems and 
will provide the ships and aircraft of both countries 
to potentially share targeting data and solutions 
in the event of a conflict. Japan is also equipping 
its own Aegis destroyers and E-2Ds with CEC, 
potentially further enhancing the efficacy of the 
system regionally.

In addition, plans are afoot to upgrade the 
destroyers with the latest version of the Aegis 
system from the current Baseline 7.1 Refresh 2. 
Known as Baseline 9, this will represent a big 
step up in capability for the DDGs by bringing a 
true open architecture computer framework into 
the Aegis system, which allows easier integration 
of new improvements to capability than before, as 
well as what the U.S. Navy calls Naval Integrated 
Fire Control-Counter Air (NIFC-CA). This allows 
aircraft like the F-35 and Block III Super Hornet to 
identify and provide targeting solutions for ship-
launched missiles to engage targets beyond the 
horizon and over land.

However, the biggest change is the addition 

of Integrated Air and Missile Defence (IAMD) 
capability to Baseline 9-equipped ships. Previously, 
U.S. Navy ships running earlier Aegis Baselines 
were either dedicated to the air warfare or missile 
defence missions only. IAMD will mean the ships 
will be able to perform both missions concurrently, 
bringing a big step change in versatility to the 
capability of the DDGs particularly in light of both 
China’s and North Korea’s stockpiles of ballistic 
missiles. Both the SM-6 and Raytheon RIM-161 
SM-3 missile will be needed to take full advantage 
of the IAMD’s Ballistic Missile Defence (BMD) 
capability. 

Australia does not currently have the SM-3 or 
SM-6 in its inventory nor is there a program to 
acquire either - although there is certainly interest 
within Defence for acquiring SM-6. The U.S. Naval 
Institute reported in January 2017 that Australia, 
Japan, and South Korea have all been cleared 
by the Pentagon to acquire the SM-6 if these 
countries make the decision to do so.

The Raytheon SM-6 (RIM-174 Standard 
Extended Range Active Missile or ERAM) is the 
U.S. Navy’s long-range surface to air missile. 
Developed following the cancellation of the 
long-range SM-2ER Block IV, the SM-6 is a 
two-stage missile that leveraged existing systems 
by combining the SM-2ER Block IV airframe with 
the active radar seeker of the AIM-120 AMRAAM 
air-to-air missile.

Since its initial introduction, the missile has 
demonstrated its versatility. In addition to its anti-
aircraft mission with an operational ceiling of 

34,000m, the SM-6 is also capable of ballistic 
missile defence against targets in the terminal 
phase of flight, attacking ships and even has land 
attack potential. 

It’s anti-ship capability has been showcased on 
exercises, and while its 64-kg blast fragmentation 
warhead is substantially smaller than that of a 
dedicated anti-ship missile like the subsonic 
Harpoon and its 221kg warhead, its supersonic 
maximum speed (Mach 3.5+ or 4,288 km/h) 
means its velocity will go some way to making up 
for its smaller warhead as a missile striking any ship 
at high speed at the moment of impact will already 
cause additional damage by itself. 

Another key advantage of the SM-6 is its 
networked capability, which will enable Australia to 
derive more utility from its investment in the Hobart-
class destroyers. However, this utility will come at a 
price, for the SM-6’s unit cost is $8 million.

There are also plans afoot to supersize the SM-6. 
The latest U.S. DoD budget request has requested 
funding to develop the SM-6 Block IB, which will 
see the missile body expand from 13.5 inches 
(340mm) to 21 inches (533mm), in line with its 
solid rocket booster and taking fuller advantage of 
the room afforded by the Mk 41 VLS. 

The wider missile body will allow the Block IB 
missiles to be fitted with a larger rocket motor, 
which will improve its speed and reported range 
of 240km. Depending on the design, the warhead 
size could also be increased, making the missile 
even more lethal. The Pentagon expects Block IB 
development to finish in 2024.

MISSILE DEFENCE

HMAS Hobart conducts a live fire exercise using the vertically launched RIM-66 Standard Missile 2 (SM2) as a test of capability 
before proceeding to their Unit Readiness Evaluation (URE). Credit: CoA / Cameron Martin
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• In-service and NATO proven

PRECISION.  FIREPOWER.  MOBILITY.
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At 80 metres long, with a 13-metre beam, and 
displacing 1,640 tonnes, their replacements, 
the Arafuras, will have a range of 4,000 

nautical miles. And they will be much more capable.
These OPVs will have a sophisticated combat 

management system, with a high performance 40mm 
naval gun, both integrated with a range of sensors. 
Two side-launched 8.5 metre RHIBs and one 10.5 
metre fast stern-launched Rapid Interceptor Craft 
(RIC), will deploy armed sailors to the surrounding 
seas. The design includes room for two changeable, 

containerised mission systems, supporting secondary 
roles such as mine hunting, unmanned aerial system 
missions, and hydrographic surveying. It is not 
intended to operate manned aircraft from the OPV, 
other than for vertical replenishment. 

Luerssen Australia is targeting 63% or better 
Australian content. There are over 300 Australian 
companies currently providing goods and services to 
Luerssen and its sub-contractors. They continue to 
identify opportunities, measured against acceptable 
risk early in the program to maximise opportunities 

for local industry.
The project is on-track at ASC Shipbuilding in 

Osborne, South Australia, having started building 
the first Offshore Patrol Vessel (OPV1) in November 
2018. The two halves of the ship are nearing 
completion through the consolidation of hull blocks. 
The second (OPV2) has been in block production 
since 2019, with the physical keel laying event next 
quarter.

The third OPV commenced construction on 
schedule in March 2020 at Civmec, Henderson WA, 

Arafura OPV aerial view (Luerssen Australia image)

GEOFF SLOCOMBE // VICTORIA

ARAFURA CLASS OPV WEAPONS AND 
SENSORS

In recent years the hard work of the RAN’s Armidale Class Patrol Boats in rough seas, which caused structural problems, is requiring 
their replacement. They were - and still are - a significant capability in protecting Australia’s borders.
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where OPVs 3-12 are being built.

APDR asked Commodore Chris Smith, Director 
General Littoral (Program Sponsor) about the 
importance of the program in Western Australia. He 
told us:

‘The Arafura Class OPV will provide a significant 
increase in the Australian Defence Force’s 
constabulary surface surveillance and response 
platform capability in support of Border Protection 
Command.

‘The flexibility inherent in the design of the ship 
will enable it to evolve through the integration of 
future technology and in response to operational 
requirements. The project will lay the foundation for 
continuous shipbuilding of minor vessels in Western 
Australia.’

Luerssen Australia’s main sub-contractors 
are Saab for the combat system; L3Harris for 
integrated communications, bridge, navigation and 
platform management systems; Taylor Brothers for 
accommodation; Penske Marine for MTU diesel 
engines; Noske-Kaeser for air conditioning and 
refrigeration; and MTA for electricals. Finnish boat 
builder Boomeranger Boats has been contracted to 
supply two RHIBs and one RIC for each OPV.

The integration of the subsystems on OPV1 
provided by L3Harris are progressing well with 
factory acceptance testing being conducted 
throughout this year. 

The first vessel, to be commissioned HMAS 
Arafura when delivered to Navy in Q4 2021, will enter 
service in 2022.

Six of the vessels will be based at HMAS 
Coonawarra in Darwin, four at HMAS Cairns in north 
Queensland and two at HMAS Stirling in Western 
Australia.

OPV COMBAT SUITE
Navy has mandated that Saab’s 9LV Next Gen CMS 
will be fitted to all its Arafura Class OPVs, to ensure 
easy compatibility with the current Anzac Class 
frigates and Canberra Class Landing Helicopter 
Docks. This CMS will also soon enter RAN service 
with the two Supply Class AORs. The Tactical 
Interface for the new Hunter Class frigates (SEA 
5000) and the three upgraded Hobart Class 
warships is also being developed by Saab Australia. 
9LV will be in RAN service for the foreseeable future.

‘Saab is very proud of the collaborative relationships 
we have established with the Australian Government, 
Primes and SME’s to successfully deliver a world-
leading capability to the RAN,’ says Andy Keough, 
Saab Australia’s Managing Director. 

Saab's investment in a purpose-built significant 
research and system development centre in South 

Australia was key to the achievement of this project. 
Saab Australia has maintained its engineering 
headquarters in Adelaide since the original 
establishment over thirty years ago and now employs 
more than 500 Australians who are specialised in 
system design, integration and local support.

‘Over the previous 30 years, Saab has worked 
closely with its defence and company partners 
to continually evolve 9LV to meet the unique 
requirements of the Australian customer,’ says 
Andy Keough. ‘9LV has an open architecture that 
enables third party sensors, arms and systems 
to be seamlessly integrated. Combined with the 
highly skilled Saab combat system engineering 
team, this design methodology gives the customer 
the flexibility to choose fresh capabilities for quick 
introduction into the CMS. The integration of the 
CEA radar into the 9LV as part of the Anzac Anti-
Ship Missile Defence Program was perhaps the 
most effective example of this.’

Developments of 9LV specifically for the OPVs, is 
as a result of a contract for the design and integration 
of the Arafura Class Situational Awareness System, 
which was signed with Luerssen Australia in April 
2018. Systems being integrated with 9LV Next Gen 
include Saab EOS-500, Terma 2D surveillance radar, 
Safran EOS, Daronmont CESM and the Leonardo 
OTO Marlin 40mm gun.

EOS-500 is a lightweight electro-optical fire 
control director (EOD) for use on all naval ships. 
It is an excellent choice for observation, target 
identification and fire control. The inherent video 
tracker provides automatic detection of up to four 
concurrent threats, enabling the operator to change 
target within fractions of a second. The EOS-500 
uses high accuracy 3D-tracking, being capable of 

tracking all types of threats, including sea skimming 
missiles. The advanced Saab video tracker uses 
simultaneous input from the TV- and the IR-camera in 
a data fusion process.

Track information from the Terma Scanter 6002 
2D system is sent to the 9LV CMS along with both 
the air and surface radar video. The radar video can 
be displayed at any CMS console and the track data 
is fused by the CMS with other track data that is in 
the system to contribute to the tactical picture. 9LV 
includes sophisticated functions to ensure multiple 
track sources of the same target are correlated into 
a single track.

Safran’s Vigy Engage EOS, in its latest version 
for the Arafura Class, is a panoramic multi-sensor 
shipboard electro optic system. It includes a cooled 
infrared imager, video channels and a laser rangefinder 
and employs stabilization techniques. It is capable of 
detecting long range targets, especially those at sea 
level which can include ports and infrastructures, 
anti-terrorist and anti-piracy situations, as well as 
EEZ fishing control together with humanitarian and 
disaster relief missions.

Daronmont Technologies CommSECA (CESM) is 
their RF Communications Surveillance and Direction 
Finding system that monitors the electromagnetic 
spectrum for transmissions of interest. Operating 
autonomously or with the guidance of a trained EW 
operator, CESM will detect, intercept and locate 
transmissions of interest for viewing on the Arafura’s 
situational awareness console display. 

COMMUNICATIONS
In April 2018 L3Harris Technologies announced that 
they had been awarded a contract for the OPVs. 
Luerssen Australia had selected L3Harris to provide 

Civmec assembly and sustainment hall (Civmec image)



the integrated communications, bridge, navigation 
and platform management systems for all 12 OPV 
platforms.

L3Harris told APDR that their integrated 
communications are based around their Symphony® 
Communications Management System (CMS). 
The OPV communications suite will inherently 
incorporate the flexibility to support the operation of 
Unmanned Systems from the outset. Their software 
defined Symphony CMS interfaces with all elements 
of the internal and external communications 
system, providing accredited red/black separation, 
voice and high-volume data exchanges between 
geographically dispersed assets, and allow the 
direct interface of other Government assets (such 
as Border Force patrol vessels and aircraft) into the 
wider operations picture. 

L3Harris has opened a new office in Adelaide to 
support naval shipbuilding programs and strengthen 
the company’s collaboration with Defence South 
Australia. It will act as a base for integrating and 
delivering L3Harris’s advanced Integrated Platform 
Management System and Electronic Warfare 
System being fitted to the 12 new ships.

This contract follows successful program 
execution for the Canberra Class LHDs. L3Harris 
claimed this contract reinforces their leadership 
in providing world-class communications and 
electronic systems for the RAN.

Saab and L3Harris, working together again on the 
Arafuras, will benefit from having collaborated under 
prime contractor BAE Systems for the LHDs.

MAIN GUN AND MACHINE GUNS
The OPVs are being fitted with the Leonardo OTO 
Marlin 40 naval gun mount, which they claim is 
‘Lightweight, flexible and offering high performance . . 
. . the ideal choice for small and fast vessels involved 
in patrol operations.’

APDR notes that the Marlin 40 provides high 
performance for challenging missions such as anti-
missile defence, anti-aircraft warfare and ship-to-
ship engagement. The gun features a dry weight 
of only 2,100 kg in its remotely controlled version, 
high manoeuvrability (the barrel can move at 120°/s 
thanks to powerful and accurate servo-systems), 
and the ability to fire multi-purpose programmable 
fused ammunition.

Marlin 40 is fully digital and on the OPVs will be 
configured as either fully slaved to the 9LV CMS or with 
autonomous local control by means of an independent 
optical sight and ballistic computation. Installation and 
integration procedures are straightforward, the system 
is compact and no deck penetration is required.

There is a gun mount on each side of the OPV 
allowing 2 x .50 Cal machine guns to be positioned 
there.

ELECTRONIC WARFARE (EW)
‘The electronic warfare capability of the OPV will 
provide a broad spectrum of passive coverage in 
support of the ship’s constabulary surface surveillance 
and response role. The system, which will be derived 
from the standard Royal Australian Navy electronic 

warfare fit, 'is intended to provide cueing to the ship on 
the presence of potential contacts of interest, inform 
the ship’s local situational awareness and contribute 
to the broader maritime surveillance picture’ a Defence 
spokesperson told APDR.

We asked a Saab spokesman for his views of the 
capacity of the 9LV CMS to deal with electronic 
threats. Specifically, we asked ‘Does Saab consider 
electronic warfare systems to be part of a normal

communications/CMS suite or rather as part of the 
sensor suite?’

His response was ‘Electronic Warfare Support 
Measures and Communications Intelligence, as well 
as offensive EW, are generally considered part of the 
sensor/effector suite.

‘Defensive EW, or Electronic counter-
countermeasures, is a little more complex and is 
generally considered part of the primary sensor or 
communication system. Electromagnetic sensors 
such as radar and electro-optical, as well as 
communications systems, will have features or modes 
to either reduce the probability of detection or defeat 
hostile countermeasures. 

‘Depending on the level of integration, these features 
can be controlled through the Combat Management 
System or are programmed through the tactical 
communications system. Since the presence and source 
location of any offensive EW is tactical information this 
data is integrated into the combat system.’

CONCLUSIONS
A Defence spokesperson told APDR that the principal 
role of the OPV will be to undertake constabulary 
missions and maritime interdiction. They will provide 
a significant increase in capability over the Armidale 
and Cape Class Patrol Boats. The platform and 
its capabilities will be well suited to the conduct of 
regional engagement activities, in line with the intent of 
the 2016 Defence White Paper. This will incorporate 
interoperability with other defence elements, allied 
forces and other Government agencies.

The inherent flexibility of the design makes it well 
suited to the integration of deployable mission systems. 
In the shorter term, integration of a maritime unmanned 
aerial vehicle capability will be a high priority.

The Maritime Tactical Unmanned Aerial System 
being acquired under SEA129 Phase 5 is intended 
for operation on the Arafura’s, among other platforms. 
Qualification of the aircraft will occur as part of the 
ship’s First of Class Trials.

For a vessel the size of these OPVs, the Saab 9LV 
Next Gen CMS will be very sophisticated, raising 
the possibility that in the future, the OPVs could 
be up-gunned, fitted with missile launchers or even 
directed energy weapons.

Bow view of an Arafura class OPV  (Luerssen image) SAAB
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On-the-move protection from multi-spectral sensor detection is 
critical on the modern battlefield. Vehicles need to manoeuvre without 
being detected; a challenging task in extreme environments. The Saab 
Barracuda Mobile Camouflage System can be customised to suite 
any vehicle without compromising functionality - providing forces with 
the power of initiative and an ability to operate undetected, increasing 
survivability and combat effectiveness.

saab.com.au

Advancing the 
art of stealth.
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A ccording to Defence, SEA 1654 (approved 
by Government in 2016) was on track to 
deliver Operational Capability in quarter 1 

2021, notwithstanding undetermined delays as a 
result of COVID-19. Production of Supply, the first 
of class, started at Navantia’s Ferrol shipyard in 
June 2017. Her keel was laid on 17 November 2017 
and Supply was launched on 23 November 2018. 
Supply is completing her Harbour Trials program.

The second ship, Stalwart, commenced 
production in April 2018, with steel supplied from 
Australia by BlueScope. Her keel was laid on 24 
November 2018 and was launched on 30 August 
2019. Stalwart’s Harbour Acceptance Trials are 
planned to start in quarter 3 2020. Both ships are 
currently alongside in Ferrol, Spain.

The project is doing quite well in terms of local 
content, with Defence saying that at Second Pass 
approval, the forecast Australian Industry Capability 
was valued at $120 million. The actual value being 
achieved is higher than this, currently forecast to be 
$158 million. 

Over the last 18 months, prime contractor 
Navantia Australia say that they been growing 
their Australian team for the Australian Auxiliary 
Oiler Replenishment (AAOR) ship sustainment 
program. Predominately based at Garden Island, 
Woolloomooloo NSW, the team is currently 
comprised of 30 personnel. Job roles range from 
program management office staff to engineering, 
supply support and maintenance personnel. A small 
workforce at HMAS Stirling, Garden Island, WA, 
will develop the regional maintenance centre for the 
HMAS Stalwart (once commissioned).

To date the AAOR team has achieved a number of 
milestones beyond those in the contract; including 
establishing a number of processes specific 
to a new SPO supporting a new platform, to 
engaging with other industry members to develop 
an agile and responsive sovereign capability. 
The program has invested in several initiatives, 
including embedding Australian personnel at the 
Ferrol Shipyard in Spain, working alongside the 

design and production teams to ensure seamless 
knowledge transfer to Australia. The process of 
transferring design data to Navantia Australia to 
enable us to provide sovereign Design Authority 
services, as well as develop the concept of a ’digital 
twin’ and enhance the capability of ‘data analytics’, 
has already begun.

As part of Navantia Australia’s preparations for 
sustaining these platforms, the company says it has 
begun to develop operational models that support 
the ‘ship zero’ concept, which allows for a Regional 
Maintenance operating model, as the platforms will be 
home ported on the East Coast and the West Coast. 

Navantia says the program has experienced some 
challenges. Its reliance on the Acquisition team to 
deliver not just the platform, but also the data that 
underpins the support system, is one of these. The 
company’s Australian team has managed to continue 
to engage with their colleagues in Spain, continue 
to develop the processes and populate the tools 
that allow the transition between Acquisition to 
Sustainment to occur as best as possible.

At a more micro level, the program has achieved 
initial testing of the support system via looking at 
the conduct of maintenance and understanding the 
supply support requirements as well as achieving 
quality accreditations. The program is on track to 
achieving Asset Management accreditation as well 
as providing a solid estimate to support the next 
five-year planning cycle.

Navantia Australia say that the AOR ILS Program is 
providing a new and effective Through Life Support 
(TLS) system. The company’s responsibilities are 
unique as this is the first Ship Acquisition program 
that has included TLS Sustainment. This enables 
a fresh approach at how sustainment can be 
managed. 

Included in the scope for AOR TLS is the 
development, implementation and execution of the 
sustainment Phase In period and into the ongoing 
5-year sustainment contract including:
• Transfer and maintenance of specialty 

engineering, (including DRN registration) 

• Life cycle optimisation
• Asset management 
• Logistics Support Analysis 
• Operating Support 
• Maintenance Support 
• Training Support 
• Technical Data and Information Knowledge 

Management/Transfer
• Ship configuration and baseline
• Ship Safety.

Training activities oversee and manage the crew-
training program and facilities being provided in 
Randwick Base. These activities include (but are 
not limited to):
• Structure of training program
• Oversight of training provider
• Liaising with Commander Training and 

the Commonwealth in developing training 
requirements and schedules

• Training scope generally comprises of:
• Crew familiarisation 
• Maintenance activities 
• External maintenance artefacts
• IPMS system and maintenance
• Combat system and maintenance
• Navigation system and maintenance
• RAS system and maintenance
• Communication system and maintenance
• Main ship systems and maintenance
• Ship safety
• Coordinating and contract management of 

prime training partners such as Raytheon, 
SAAB, Hepburn, OSI, etc. 

• Working with the key stakeholders in developing 
the training facilities infrastructure and services 
including training simulators.
The future will see new technologies that involve 

collection of big data and analytical processing at 
levels we have not seen before. Ship and maintenance 
crew will be utilising new tools such as walk through 
3D modelling of the ship and Virtual Reality tools. The 
next generation of ship maintenance will embrace 
twin or virtual ship capability.

KYM BERGMANN // CANBERRA

EXTENDING THE RANGE OF THE RAN
It is a frequently quoted statistic that Australia is legally responsible for monitoring about 10% of the earth’s surface – or some 53 

million square kilometres, of which 45 million are ocean. To try and put that in context, the entire state of New South Wales is a mere 
800,000km2. The zone stretches from the Antarctic to above the equator – and from the edge of Noumea in the east to two thirds 
of the way to Madagascar in the west. It’s no wonder that the RAN needs ships with extremely long range – and that’s why the new 

Auxiliary Oiler Resupply's (AORs) are such an important part of the capability equation.

24 Asia Pacific Defence Reporter APR 2020



SEA 1654

A ccording to Defence, SEA 1654 (approved 
by Government in 2016) was on track to 
deliver Operational Capability in quarter 1 

2021, notwithstanding undetermined delays as a 
result of COVID-19. Production of Supply, the first 
of class, started at Navantia’s Ferrol shipyard in 
June 2017. Her keel was laid on 17 November 2017 
and Supply was launched on 23 November 2018. 
Supply is completing her Harbour Trials program.

The second ship, Stalwart, commenced 
production in April 2018, with steel supplied from 
Australia by BlueScope. Her keel was laid on 24 
November 2018 and was launched on 30 August 
2019. Stalwart’s Harbour Acceptance Trials are 
planned to start in quarter 3 2020. Both ships are 
currently alongside in Ferrol, Spain.

The project is doing quite well in terms of local 
content, with Defence saying that at Second Pass 
approval, the forecast Australian Industry Capability 
was valued at $120 million. The actual value being 
achieved is higher than this, currently forecast to be 
$158 million. 

Over the last 18 months, prime contractor 
Navantia Australia say that they been growing 
their Australian team for the Australian Auxiliary 
Oiler Replenishment (AAOR) ship sustainment 
program. Predominately based at Garden Island, 
Woolloomooloo NSW, the team is currently 
comprised of 30 personnel. Job roles range from 
program management office staff to engineering, 
supply support and maintenance personnel. A small 
workforce at HMAS Stirling, Garden Island, WA, 
will develop the regional maintenance centre for the 
HMAS Stalwart (once commissioned).

To date the AAOR team has achieved a number of 
milestones beyond those in the contract; including 
establishing a number of processes specific 
to a new SPO supporting a new platform, to 
engaging with other industry members to develop 
an agile and responsive sovereign capability. 
The program has invested in several initiatives, 
including embedding Australian personnel at the 
Ferrol Shipyard in Spain, working alongside the 

design and production teams to ensure seamless 
knowledge transfer to Australia. The process of 
transferring design data to Navantia Australia to 
enable us to provide sovereign Design Authority 
services, as well as develop the concept of a ’digital 
twin’ and enhance the capability of ‘data analytics’, 
has already begun.

As part of Navantia Australia’s preparations for 
sustaining these platforms, the company says it has 
begun to develop operational models that support 
the ‘ship zero’ concept, which allows for a Regional 
Maintenance operating model, as the platforms will be 
home ported on the East Coast and the West Coast. 

Navantia says the program has experienced some 
challenges. Its reliance on the Acquisition team to 
deliver not just the platform, but also the data that 
underpins the support system, is one of these. The 
company’s Australian team has managed to continue 
to engage with their colleagues in Spain, continue 
to develop the processes and populate the tools 
that allow the transition between Acquisition to 
Sustainment to occur as best as possible.

At a more micro level, the program has achieved 
initial testing of the support system via looking at 
the conduct of maintenance and understanding the 
supply support requirements as well as achieving 
quality accreditations. The program is on track to 
achieving Asset Management accreditation as well 
as providing a solid estimate to support the next 
five-year planning cycle.

Navantia Australia say that the AOR ILS Program is 
providing a new and effective Through Life Support 
(TLS) system. The company’s responsibilities are 
unique as this is the first Ship Acquisition program 
that has included TLS Sustainment. This enables 
a fresh approach at how sustainment can be 
managed. 

Included in the scope for AOR TLS is the 
development, implementation and execution of the 
sustainment Phase In period and into the ongoing 
5-year sustainment contract including:
• Transfer and maintenance of specialty 

engineering, (including DRN registration) 

• Life cycle optimisation
• Asset management 
• Logistics Support Analysis 
• Operating Support 
• Maintenance Support 
• Training Support 
• Technical Data and Information Knowledge 

Management/Transfer
• Ship configuration and baseline
• Ship Safety.

Training activities oversee and manage the crew-
training program and facilities being provided in 
Randwick Base. These activities include (but are 
not limited to):
• Structure of training program
• Oversight of training provider
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KYM BERGMANN // CANBERRA

EXTENDING THE RANGE OF THE RAN
It is a frequently quoted statistic that Australia is legally responsible for monitoring about 10% of the earth’s surface – or some 53 

million square kilometres, of which 45 million are ocean. To try and put that in context, the entire state of New South Wales is a mere 
800,000km2. The zone stretches from the Antarctic to above the equator – and from the edge of Noumea in the east to two thirds 
of the way to Madagascar in the west. It’s no wonder that the RAN needs ships with extremely long range – and that’s why the new 

Auxiliary Oiler Resupply's (AORs) are such an important part of the capability equation.
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To see what the official Australian reaction to 
the situation is, we put a series of questions 
to Defence. The Department pointed out that 

the US Congress plays a significant role in the US 
budget process and will consider the President’s 
request as it prepares budget legislation for 2021. 
Until the legislation is approved, the pause on Triton 
funding is not confirmed – in other words, for the 
moment it’s business as usual. The next US financial 
year starts on 1 October and there is still time for 
Congress to change the recommendation or look at 
other strategies, such as funding a smaller number 
of MQ-4Cs

Defence says that Australia is currently discussing 
the impact of the Triton production pause with the US 
Navy and Northrop Grumman. There are no Australian 
Tritons currently in production and no decision has 
been made by the Australian Government to defer 
elements of the Triton Program.

Australia remains committed to the Triton 
Cooperative Program, including the project office 
and continuing the work required for the project.

We asked Defence about the $200 million Australia 
is committing to the co-development aspects of the 
program and were told:

“Australia provides financial and non-financial 
(personnel) contributions to the Triton Cooperative 
program. Cooperative programs allow liability 
to be shared in agreed proportions during the 
developmental phase, and the non-recurring 
development costs to be partially reimbursed if other 
customers procure the capability. The major benefits 
of procuring through a Cooperative program include 
earlier access to technology and the opportunity to 
influence operational requirements. 

“The Department is working closely with both the 
US Navy and Northrop Grumman to understand 
impacts on Australia’s Maritime Patrol Program (which 
includes the P-8A Poseidon aircraft and Triton).”

Australia has already made a significant number 
of investments on Triton, starting on 26 June 2018, 

the Government announced an initial amount of $1.4 
billion, which includes:
• the first of six Triton aircraft and associated systems;
• $364 million for new facilities and infrastructure 

at RAAF Base Edinburgh and RAAF Base Tindal, 
providing opportunities to local industry in both 
South Australia and the Northern Territory; and

• a $200 million Cooperative program with the 
United States Navy, which will ensure we can 
contribute directly to the development, production 
and sustainment of the aircraft.
On 22 March 2019, the Government announced 

a further investment of $374 million, which includes:
• the second of six Triton aircraft;
• information technology infrastructure; and
• supporting elements.

We also discussed what benefits a cooperative 
program has for Australia with local Northrop 
Grumman CEO Chris Deeble, who spent most of 
his working life at senior levels of the RAAF. He 
mentioned that Australia had influenced a number 
of things, such as the choice of radar. Asked to 
elaborate, he explained:

“The Global Hawk UAS, predecessor to Triton, 
had a side scanning radar not optimised for wide 

area maritime surveillance. An early trial conducted 
in Australia by DSTO in 2001 noted the benefit of 
360 degree radar in meeting Australian maritime 
surveillance needs.”

“The RAAF’s role in 2007 to 2009 in the US 
Navy’s Broad Area Maritime Surveillance program 
requirements-setting process ensured the system 
selected for BAMS―which went on to become Triton―
is ideally suited to Australia’s maritime surveillance 
requirements.” 

“A key outcome was Australia’s ability to influence, 
among other capabilities, the development of the 
360 degree rotating Multi-Function Active Sensor 
(MFAS) Active Electronically Scanned Array (AESA) 
now integrated into Triton. The MFAS is optimised for 
long range detection and classification of maritime 
targets, which is critical to maintaining maritime 
surveillance and awareness of Australia’s vast area 
of responsibility.”

“Australia was also focused on the system having 
the ability to transit to a lower altitude if needed and 
return to higher altitude quickly to regain wide area 
situational awareness. This led to other requirements 
being added to the Triton system including anti-icing 
and bird strike protection.”

MQ-4C Triton arriving at Guam (USN photo)

KYM BERGMANN // CANBERRA

AUSTRALIA REMAINS COMMITTED TO TRITON, 
DESPITE FUNDING PAUSE REQUEST

In the previous APDR we detailed the shock news from February that President Trump’s Defense Budget request includes a pause in 
the production of Triton MQ-4Cs for the next two financial years. Prime contractor Northrop Grumman immediately looked at mitigation 

strategies, including that the RAAF bring forward the purchase of their next five aircraft to keep the production line open and supply 
chain functioning. It is inferred that the offer is financially attractive with an increase in Australian Industry Content coupled with a 

significant price reduction – probably in the 10%-20% band.

TRITON
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Please start with some career background.
In terms of my personal career, I spent 15 years 
with the Royal Australian Air Force predominantly 
on P-3 Orions as a Navigator. I was fortunate to do 
an exchange in the UK on an Aerosystems Course 
and was posted back to the Aircraft Research and 
Development Unit to conduct flight and systems 
testing. I was also fortunate to spend time on programs 
like Wedgetail, various weapon and technology trials, 
working closely with Defence, CASG, DST and 
industry so that was pretty rewarding. 

From there, I returned to 92WG to support the 
IOT&E program for the AP-3C and finished my 
Defence career completing a number of operational 
tours in the Middle East, amongst others, before 
joining Nova Systems. Being one of the original team 
members and having limited business acumen at the 
time was a real eye opener. I spent eight years with 
Nova heading up business development and strategy 
for the group, but at the same time enjoyed being a 
consultant working on complex programs like AWD, 
Land400 and NAVWAR. I also worked on a number 
of interesting non-Defence programs for BHP, SA 
Tourism and AMSA. After eight years, I was ready for 

a sea change and looked for another company I could 
assist to grow. 

Babcock at the time was a logical jump off point. 
They were turning just over $30M, very similar 
culture, very big growth ambitions, and a very honest 
customer delivery model that I value and trust. When 
I joined Babcock as the Corporate Development 
Director I looked at growing both top line revenue, 
diversifying into a range of markets and services, 
as well as growing internal capability around our 
delivery systems. We are now reaching $400 million 
in revenue and over 1,000 staff after only seven years. 
It’s been an exciting journey.

That’s very rapid growth.
Yes, and for my penance, I still hold the Corporate 
Development role (the strategy piece) whilst 
managing our Land business. This ensures our 
continued growth, particularly in the core areas of 
vehicle and equipment management. 

Does that mean that Babcock has three 
separate managing directors - one for air, land 
and naval? 
We have three sectors in line with the UK - however 
due to different markets and the operations in New 
Zealand we have five managing directors (MDs). We 
are fortunate to report directly to the Group CEO 

in the UK which allows us to be very agile. David 
Ruff sits as our regional CEO across both Australia 
and New Zealand and from there, we have Marine, 
Aviation, and Land businesses. We’ve split the 
Marine business between Australia and New Zealand 
so there are two MDs there. In Aviation, we’ve got two 
MDs: one oversees ‘Offshore’ operations - largely in 
the oil and gas sector – and the other MD oversees 
‘Onshore’ which is largely special mission support 
to our Emergency Services and Australian Border 
Force (ABF). I am Managing Director Land, as one 
of five MDs. 

OK – could you start with a summary of what 
you are doing in the Land domain?
Yes, initially I’ll explain the strategy. I am an Air Force 
guy who used to work predominately with the Navy, 
so Land was an area that I have had to grow into over 
the past 10 years. When I was working for Nova, the 
sustainment side in the Land sector was fairly mature, 
particularly with Army, however most major fleets and 
equipment didn’t fall into the OEM domain like the 
Air and Maritime sectors. We really wanted to set 
up a strategy where we weren’t going head-to-head 
with large OEMs who, under the previous acquisition 
model, had a dominant position within CASG for 
platforms like the Armoured fleet. 

We have been pursuing a whole range of Fleet 

MANAGING DIRECTOR LAND, BABCOCK 
AUSTRALIA, GRAEME NAYLER SPEAKS 
WITH APDR EDITOR KYM BERGMANN

Graeme Nayler (Babcock photo)
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HMAS Adelaide off the coast of Eden, NSW as a part of Operation Bushfire Assist.
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and Equipment opportunities where we can utilise 
our highly centralised asset management systems 
to better manage life of type in partnership with 
CASG and Defence. In the UK, Babcock does most 
of the UK MoD’s sustainment work - about 90% of 
Land contracts, about 80% of Marine, and 40% of 
Aviation. 

Here in Australia, our pedigree was on the marine 
side with the Collins Class submarine and ANZAC 
frigate sustainment through our joint venture, Naval 
Shipbuilding Management. Initially we found it hard to 
compete with some of the large OEMs so we started 
to target legacy equipment fleets. 

Going forward we are focussed on a range of 
new projects like deployable infrastructure and fuel 
systems. All of these fall back neatly into our delivery 
model that we have developed over the better part of 
six years. This is ideally suited to highly centralised, 
secure and scalable systems; we saw a gap within 
that market. Most people were going contract to 
contract. For us, we have the same delivery model that 
we use for our commercial customers that as we do 
for Defence: I have centralised procurement people, 
category buyers, engineers and technical officers; 
we have a strong competitive advantage given the 
information systems we are able to deploy across 
all of our contracts. The key difference between 

Babcock as a service company, and not an OEM, is 
that we generate profit through driving cost-efficiency 
with our customer, whereas an OEM makes its profits 
through selling more product and spares.

I’m not very familiar with your business model 
– so how does that apply to the Special Forces 
helicopter procurement, LAND 2097 Phase 4?
We are pursuing Land 2097 because it’s a logical  
pivot into Defence aviation for us, given the opportunity. 
Land 2097 is an acquisition/sustainment contract for 
a COTS platform, as this is not OEM dominated - like 
the Joint Strike Fighter - it really lends itself to our 
experience in delivering similar contracts globally. 
For LAND 2097, the helicopter is probably only 50% 
of the capability. With the customer being Special 
Operations, you must meet their tight availability 
requirements and be agile. Babcock operates over 
400 aircraft globally and 80% of those are helicopters. 
Outside of Defence, Babcock is one of the biggest 
customers for the various helicopter OEMs. 

If you look at Land 2097, we actually operate all four 
aircraft types that have been notionally competing. So, 
working with CASG’s requirements, our model is to 
evaluate the holistic solution essentially, and apply an 
independent assessment against the potential aircraft. 
We’ve been going through our own tender process 

across various aircraft types. Applying an independent 
management contracting model is the centrepiece of 
our proposal. 

A big plus for us in terms of the operating model 
is we are already doing this successfully. We already 
work for a range of organisations, particularly the 
police, who work in counter-terrorism so we’ve already 
got a strong affinity with those conducting these types 
of operations. It is no surprise that a significant number 
of our Aviation staff come from Defence. We have a 
fleet of over 30 aircraft in Australia supporting State 
Government agencies including police and ABF. This 
is very different from the typical OEM model that just 
delivers an aircraft. It requires industry to be able to 
work in close partnership with the end-user customer 
to be able to develop the capability through spiral 
innovation in a dynamically changing environment. 

Due to the notice-to-move periods required for 
counter terrorism operations - we’re talking hours 
not months - you need an organisation like Babcock 
that is recognised for partnering and is less about 
rigid contracting. We are very agile and we’re used 
to working at pace. A good example is mobilisation 
of the LHDs over Christmas to support Operation 
Bushfire Assist. We had no issues in recalling all our 
staff to support a national imperative as this is part of 
Babcock’s DNA.

HMAS Farncomb comes alongside Diamantina Pier upon 
her return to Fleet Base West in Western Australia.
Credit: CoA / James Whittle
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I wasn’t aware of that. Did you have to get the 
LHDs up and running in a few days?
Yes, that’s correct. One vessel was already going 
through a maintenance period and essentially, at 
short notice, we had to get both vessels back to 
operational readiness. It was a success story for both 
CASG and NSM in supporting Navy, achieving their 
operational readiness.

Going back to Land 2097. Will you be selecting 
a platform and recommending it?
Yes. In early discussions with CASG before the 
tender came out, our preference was initially for the 
selection of a Managing Contractor and the selection 
of a platform in partnership with CASG. Essentially, 
where they landed was an Acquisition/Sustainment 
contract which does require us to select a preferred 
aircraft. We’re almost at the end of that process 
now. It would be no surprise to most who are close 
to this, that there are probably two logical aircraft. 
We already operate both extensively, noting one 
is probably a better transport/training aircraft and 
the other is more suited to specialist operational 
use. Again, it really depends on how you look at 
the requirements. One aspect for us that we can’t 
ignore is how individual OEMs are performing on 
existing Defence contracts. That has to be part of our 
selection criteria. So, we’re very close to selecting 
the aircraft. We’re still debating whether we’ll include 

a second aircraft as an option, but at this stage, I 
anticipate there’ll be one aircraft that will stand out 
amongst the competition.

Now, I think you’ve already indicated a couple 
of reference sites with the South Australian 
police. Are you bidding for any other military 
users in Special Forces, reference customers 
that you can mention? 
Yes. In addition to work carried out in Australia 
for ABF, State Government agencies, police and 
Emergency Services we work across the UK, Europe 
and Canada under similar special mission contracts. 
For us, it’s not just our scale but the experience we 
are able to bring to the opportunity.

I also see that you have been successful in 
New Zealand with a Defence communications 
contract. One doesn’t automatically think of 
Babcock as a communications company.
When we bought VT Group, going back ten years 
ago, Babcock bought their capabilities. In the UK, we 
manage not only the HF networks, but also satellite 
and VLF: communications similar to Defence’s 
operations at Harold E Holt. We also used to manage 
the broadcast communications network of the BBC 
World Service and we were a large second tier 
provider to most of the major telecommunications 
companies in the UK until we’ve consolidated our 

commercial contracts. For us, New Zealand was a 
strategic stepping stone to the Australian market 
to provide better value and capability for both 
countries.

In NZ, our model was tested in open competition 
against large OEMs and we ultimately won. We 
are planning to apply the model to Australia but 
certainly for us, it’s around joining up the Five Eyes 
user community to provide global interoperability 
and resilience. 

As I mentioned earlier, our strategy is picking the 
right opportunities. There really isn’t a dominant 
OEM that covers 50% of the technology in HF 
communications. We have been managing HF for 
over 20 years, particularly in the UK. As a service 
provider, our advantage is that once you get past 
acquisition, our ability to drive out costs and increase 
availability is our core business, unlike an OEM.

Just very generally, it looks to be a pretty 
crowded field. From the military comms 
domain, you have Boeing, BAE Systems, 
Thales, Raytheon and of course L3 Harris. 
Can you go through the logic of why you think 
that you have an advantage when there are so 
many incumbents?
If we consider the HF example, there aren’t 
many providers. There’s Boeing who have been 
incumbent for the better part of 15 years. In our 
case, HF communications is a capability that we 
offer globally, and we have the independence to 
select any equipment on the basis that it offers the 
best value for money for the Commonwealth. In 
contrast, the OEMs are tied to their own products. 
The other difference between us and OEMs is they 
spend all their time on product development and 
whereas we focus on efficiency. So, certainly in HF 
communications, there aren’t many competitors. 

In the broader communications space, for instance 
JP 9102, we’re unlikely to compete in the satellite 
space because there are some very dominant OEMs 
that cover the breadth of satellite communications. 

Any final thoughts?
Sure. We’ve been closely following CASG and 
Defence’s strategy and messaging around being a 
partner. One thing Babcock prides itself on is being 
very open and transparent. We win a high proportion 
of contracts on the basis that we are an easy company 
to deal with. We are not litigious. As we’ve shown with 
the LHDs during the bushfires, and the work we do 
with ADF GSE and CBRNE, we are highly responsive. 
We like to work very closely with our customers to give 
them the agility and ability to make changes to their 
capability without penalty.

HMAS Toowoomba during Exercise La Perouse.
Credit: CoA / Tara Byrne
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MCM

GREG MAPSON // BRISBANE

MINE COUNTER MEASURES WARFARE  
IN THE ROYAL AUSTRALIAN NAVY  

– A GIANT LEAP OF FAITH (PART 1)
Sea mines sink ships and cripple a nation’s commerce - and effective Mine Counter Measures (MCM) can help prevent this 

occurring. MCM capacity, despite the threat that maritime mines pose to any seagoing nation, is often poorly represented within 
strategies, and this is true of Australia. MCM capabilities in the modern Royal Australian Navy have suffered for the last two 

decades from a relative lack of interest by Navy strategists captured by the allure of major ships and submarines.

In spite of the readily apparent vulnerability that 
‘Island Australia’ has to disruptions to maritime 
trade, our MCM capabilities are at such a 

poor level that any future adversary would find 
the maritime mining of local ports or any ajacent 
maritime area of operations a cost effective and 
extremely viable option. The resultant impact of 
such an undertaking would have far reaching 
immediate and strategic consequences for our 
nation. Unfortunately, the ADF’s efforts to develop 
an effective MCM capability do not reflect this very 
real vulnerability.

CURRENT SITUATION
The mainstay of the RAN’s MCM capability 
presently resides with the four remaining fibreglass 
hulled Huon Class Mine Hunter Coastal (MHCs) 
introduced as a class of six vessels in the early 
2000s. Other MCM capabilities comprise two 
operational Clearance Diving Teams for support 
of MCM diving out of the MHCs and for Shallow 
Water MCM operations (in beach and amphibious 
operations including port clearance) and Influence 
Minesweeping systems. In the case of the Influence 
sweep systems (the Dyad Influence Sweep) while 
still held in the naval inventory is seldom deployed 
due to lack of tow platforms. MHCs can tow the 
device but again the skills and knowledge are not 
well practiced as most sea time for these platforms is 
dedicated to achieving basic operational capabilities 
in minehunting.

The 2016 Australian Defence Integrated 
Investment Plan (IIP) projected the Huon class 
would be extended into the mid-2030s through 
a service life extension and capability assurance 
program to be implemented by 2025. In April 
2019, in the lead up to the Federal Election, 
the Government announced that the Huons would 
not be upgraded and that new minewarfare and 

HMAS Gascoyne undergoing refit in the Captain Cook Graving Dock at Garden Island, Sydney following a recent deployment.
Credit: CoA / Ryan McKenzie
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hydrographic vessels would be built under two 
new projects (Projects; SEA 1905 for MCM and, 
Sea 2400 for the Hydrographic Data Collection 
Capability). 

The inference here is that both the new MCM 
vessels and Hydrographic ship will share a common 
hull based on the Arafura Class OPV being built 
by Luerssen (partnered with Civmec) in Western 
Australia. It is understood that two vessels will be 
constructed for MCM and another for Hydrographic 
operations. All will be steel hulled and are intended 
to be capable of operating autonomous/unmanned 
systems. In this, the first part of a two-piece article, a 
position will be proffered that the course now being 
set by the RAN is both hasty, high risk and falls well 
short of the capability required.

PROJECT SEA 1778
The RAN is presently attempting to bring into 
service - along with its contractor Thales - a ‘grab 
bag’ of deployable systems under Project 1778 
( Task Group MCM Phase 1) consisting of three 
medium sized ‘Bluefin 12’ autonomous underwater 
vehicles (AUVs), four smaller ‘Bluefin 9’ AUVs, 
five Steber 12 metre boats (based on Steber’s 
GP Harbour Launches) with three configured 
as support boats and the others as autonomous 
Minesweeping Drones. These USVs will be used 
to tow components of the Dyad Sweep system 
mentioned above. The RAN will also introduce for 
the first time, the expendable Seafox Mine Disposal 
weapon which will be deployable from the two 
Steber craft configured for support operations 
(two rounds per boat). In addition, the Clearance 
Diving teams will receive some upgraded control 
systems for underwater demolition charges and six 
ROTINOR dive scooters.

SEA 1778 (cost approximately $95m) has now 
been on the Defence books since 2007 and its 
tortured path and handling by the Defence Capability 
Acquisition and Sustainment Group (CASG) has 
been nothing short of glacial. The original remit of 
this project was to deliver a modest deployable 
(and developmental) MCM capability to support 
the introduction of the LHDs and to commence 
gaining knowledge and experience in autonomous 
MCM systems that could be deployed in support of 
expeditionary operations (hence its designation as 
‘Phase 1’) . The two LHDs have been in service now 
for over 5 years and to date, CASG is yet to bring 
any of this very modest outfit of MCM equipment 
into service.

The next major milestone for SEA 1778 Phase 1 
is Initial Operating Capability (IOC) in the 2020/21 
financial year. In the interim Thales Australia will 

progressively deliver the various sub-systems to 
Defence for acceptance and operational test and 
evaluation culminating in IOC some time in mid-to-
late next financial year. In preparation, the RAN 
has stood up a team of personnel to operate 
the deployable systems and have given them a 
designation of Minewarfare Team 16. This team of 
approximately 25 is an amalgamation of the former 
Influence Minesweeping Support team and other 
personnel moved from obsolete capability areas 
(exercise mine, drone boats etc). Although the 
team was stood up some three years ago and has 
been claimed by the RAN (in answers on record 
to Senate Estimates) as a new capability in MCM, 
they have no equipment or systems to operate due 
to the delays in SEA 1778. 

A cursory examination of the manning requirements 
of USV based minesweeping, management of AUVs 
and Support Craft (including Sea Fox operations) 
would indicate this team is too small to conduct 
anything but basic training and very limited 
operations. So naturally, to be operational and 
deployable this team will need to grow and, as yet, 
there is no indication of what size it will eventually 
become. A note of caution here is that with the 
introduction of other new platforms - OPVs, SEA 
5000 frigates and eventually in the mists of the 
future, 12 submarines - severe strain will be brought 
to bear on Navy’s capacity to recruit and man this 
MCM group.

SEA 1905
The Morrison Government’s $1bn WA Shipbuilding 
announcement in the lead up to the 2019 Federal 
Election provided little details about this project and 
the final design and configuration of the two MCM 
ships is far from finalised. The understanding in 
industry, based upon some information from Navy, 
is that neither of the two MCM vessels will have any 
magnetic or acoustic signature reduction systems. 
Also, the ship’s design will not include any shock 
hardening features to protect both ship and crew 
from mine detonations. It is also understood (and 
logical) that they will be configured with elements 
of the systems being acquired under SEA 1778. 
They may well be augmented by equipment yet to 
be announced. Along with this announcement, came 
the news that the Huon Class life extension was not 
to go ahead and their retirement from service was 
being brought forward to the mid 2020s. 

The SEA 1905 project from all reports is moving 
ahead quickly and the MCM units will utilise, as 
a minimum, AUVs and MCM Support boats (at 
least one 11 to 12m RHIB type vessel deployable 

from a stern ramp) and SEA Fox Mine destruction 
charges. It is also probable that the RAN will finally 
commit to a USV towed minehunting sonar similar 
to the Northrup Grumman AQS -24B, which was 
demonstrated during Exercise Dugong in November 
2019. It is unlikely that ships will be able to carry 
or deploy the Australian Minesweeping System or 
the Drone Boats to tow them, because of size and 
weight restrictions. Divers too will be able to be 
embarked with their modularised equipment.

HUON CLASS DECISION
If political imperatives are allowed to override 
sound strategic analysis there is significant risk that 
capability procurement decisions can go awry. The 
decision to pay off the Huon Class is an example 
of this. Enabling capabilities like MCM are an 
easy target for cost cutting when cost overruns 
in other more fancied areas of acquisition take 
place. In 2014 when Navy’s bottom line was being 
impacted by, amongst other things, cost blow 
outs related to the Collins Class Submarines, the 
decision was made to put two relatively new MHCs 
into reserve. These ships were subsequently so 
extensively cannibalised that they could never be 
rehabilitated and were recently sold for scrap for 
less than $10,000.

The decision by Government and Navy to divest 
itself of the remaining four Huons has a strong 
odour of expediency. This may well be linked to the 
burgeoning cost of the Attack Class submarine 
project - along with the ticket price of the OPVs, 
SEA 5000 frigates and the fortunes of the present 
Government in West Australian electorates . The 
decision may also be linked to the decision to not 
commercially compete the Life of Type (LOTE) 
extension of the HUON class and solicit sole source 
to Thales. 

The quoted cost of the upgrade was purportedly 
a major factor in the cancellation of the project. 
This outcome, coupled with what could only be 
described as a shallow review of MCM Operational 
Requirements by Navy (or at least the inability 
to carry an effective argument for the HUON’s 
retention) has led to the impending demise of our 
remaining specialist mine hunters What tragically 
has also been shelved is the opportunity to upgrade 
the HUON Class to a modern MCMV fitted with a 
hybrid of dedicated mine hunting and autonomous 
systems; a capability desperately needed by the 
RAN. Gone too is the prudent path of effectively 
transitioning the RAN into a new era of autonomous 
MCM. It leaves the RAN and the Nation in a 
vulnerable position, relying upon ships yet to be 
built with systems yet to be proven in operations for 

MCM
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its MCM capability.

AUTONOMOUS SYSTEMS – 
EXPERIENCE TO DATE
During the period 2008-2011, the ADF conducted 
an extensive review of Autonomous Underwater 
Vehicles through the Rapid Prototyping, 
Development and Evaluation (RPDE) programme 
in support of the emerging SEA 1778 (Task Group 
MCM) project. The activities involved a number 
of international industry leaders in AUVs with a 
variety of sensors including cutting edge Synthetic 
Aperture Sonars. 

The programme also included the local Australian 
Industry design, development and construction of 
a dedicated AUV Launch and Recovery System 
(LARS) fitted to a Navy 7.5m RHIB. The trial 
results clearly demonstrated the value and utility of 
AUVs and strongly supported the introduction of 
systems as soon as possible. An opportunity was 
provided at the completion of the RPDE activities 

to obtain a very capable AUV to allow RAN MCM 
personnel to continue to gain valuable knowledge 
and experience leading into the delivery of SEA 
1778 equipment (then scheduled for introduction 
in 2014). Unfortunately, the decision was passed 
over for the want of $2 million and the very capable 
LARS system was removed from the boat and put 
into storage with DST. 

The extensive trial activities at that time, strongly 
supported a bright future for AUVs in MCM. The 
search coverage rates were impressive as was the 
quality of the sonar imagery captured by the vehicles. 
It also demonstrated in a range of mine hunting 
conditions (depth and bottom conditions), that the 
overall timeline of preparing, launching, searching 
and then conducting post mission analysis (PMA) of 
sonar search information, followed by reacquisition 
and identification/removal of mines, was extensive. 

The PMA in particular, required extensive 
manpower around the clock to review, classify 
and identify mine-like contacts that would require 

further reacquisition and possible prosecution. 
The addition of more AUVs made the PMA load 
exponentially worse. AUVs can collect sonar 
data far faster than it is possible to review the 
sonar records without large numbers of data 
analysis personnel. In other words, PMA is the 
‘slowest common denominator’ and unless a team 
is well resourced the actual search and follow on 
clearance can be severely delayed. (see the earlier 
comment about MW Team 16 manning). 

Newer Automatic Target Recognition (ATR) which 
the Defence Science and Technology (DST group) 
and other industry players have been working on, 
will help with this but will not alleviate dramatically 
the time involved in getting from ‘call out to an 
acceptable level of mine clearance (or knowledge of 
the path to avoidance). Anyone who has ever been 
involved in MCM will not find any of this remarkable 
- it is a slow and laborious process. 

Other technologies that facilitate ‘Cooperation’ 
between AUVs facilitating, for example, a hand off 

MCM

Huon class minehunters HMA Ships Diamantina and Gascoyne arrive in Hakodate, Japan for a port visit during their Maritime East Asia deployment. Credit: CoA
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of a detected object to another nearby AUV (real-
time) for close inspection and identification with 
cameras and/and or lasers are being fielded but are 
yet to be proven operationally. Towed mine hunting 
sonars have the capacity to rapidly search with the 
added advantage of transmitting data real time. In 
the case of the AQS -24B towed system, it also 
has the capacity to conduct laser line scanning for 
image quality interrogation of detected contacts 
if conditions are suitable. All will help in speeding 
things up, but these improvements are relative as a 
thorough mine surveillance or clearance operation 
will still take several days and up to weeks if 
clearance is required, particularly in high tidal 
streams and muddy bottom types. 

Recently, ‘Exercise Autonomous Warrior’ 
activities conducted in Jervis Bay - and lauded 
widely - showed once again that autonomous 
systems have much to offer in a balanced MCM 
Force. The hubris this time around, however, was 
palpable. Yes, it was a successful ‘demonstration’ 
of a range of autonomous capabilities, but it 
was far from being a comprehensive operational 
examination of an MCM operation utilising 
autonomous systems. The activity was conducted 
in a very well-known familiar environment (in fact 
the Jervis Bay exercise minefields are probably 
the most studied of any such exercise area in the 
world) under strictly controlled conditions. It was a 
very successful exercise activity there is no doubt. 
However, it was not a thorough examination and 
test of a coherent MCM operation from detection 
through to mine neutralisation. 

WE WILL KNOW WHERE THE 
MINEFIELD IS
There is a very dangerous thought process that 
underpins the Autonomous Warrior hubris. It is 
premised upon the belief that the autonomous 
systems will be able to detect where the minefield is 
and allow the MCM Force to operate outside of it in 
relative safety. This concept has infiltrated a number 
of international navies’ doctrine and may have had its 
genesis in the USN in the 1990s/2000s with their 
helicopter towed AN/ASQ 20 sonars, which were 
often accompanied by the chant “we will go where 
the mines ain’t”. This is a dangerous concept and 
has not been tested. US ships Tripoli and Princeton 
found out during the 1st Gulf War, that claiming to 
know the boundaries of the minefield is cold comfort 
when you find yourself in the middle of one with 
parts of your ship missing. In this case the mines 
were WW1 vintage floating mines.

This dangerous doctrine is now pervading the 

RAN. Certainly, autonomous systems; AUVs and 
USV towed sonars are emerging as very useful 
technologies and particularly well adapted to 
conducting Mine Surveillance operations in forward 
operating areas. They are, however, susceptible to 
high tidal flows, less able to work effectively in high 
clutter bottom types (rocky bottoms) and perform 
poorly in muddy conditions where mine burial is 
common. They are also very easily countered with 
obstacles such fine filament fishnets.

Largely based on a small number of trials and 
exercises, somewhere in the recesses of the 
Navy’s capability area, somehow an argument has 
been carried to recommend to Government that 
dedicated MCMVs (the degaussed/low magnetic, 
shock hardened type) are no longer required. ‘The 
age of Autonomous MCM Systems has arrived and 

the way ahead is clear, and it is autonomous all the 
way’. The RAN is planning to make a leap of faith that 
is both premature and ill conceived. In the second 
part of this article (next issue), an examination of 
what other nations are doing regarding MCM will 
be provided as well as an argument for charting a 
more measured and sensible approach for the RAN; 
one that includes as a minimum, the retention of two 
(reformatted) MHCs. 

(Greg Mapson is a former RAN Minewarfare and 
Clearance Diving Officer as well as an MCM 
Force Commander. In recent years, he has led 
Autonomous system tasks at RPDE, authored 
a number of MCM and Hydrographic Concept 
papers and has been involved in training some 8 
world navies in MCM.)

Royal Australian Navy Clearance Divers return from a training dive on a zodiac boat at Pittwater Training Facility, NSW.
Credit: CoA / Leo Baumgartner
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SUPER HORNET

KYM BERGMANN // CANBERRA

RAAF SUPER HORNETS AND GROWLERS 
COULD STILL BE FLYING IN 2050

The operative word in the headline is “could” because officially the RAAF position is that the FA-18E/F Super Hornets will retire 
in 2030 and the Growlers a few years after that. However, discussing this with Boeing on the 10th anniversary of the arrival of 

Australia’s first Super Hornets on March 26 it looks like there is a great deal of life remaining in the combined fleet of 35 aircraft. On 
current indications the parent service, the USN, will keep their aircraft flying for at least a further ten years beyond RAAF retirement 

dates - and being predominantly carrier-based they bash theirs around a lot more than we do.

The Super Hornets and Growlers have 
contributed enormously to the combat 
power of the RAAF. When the decision was 

taken in May 2007 to buy 24 of the E/F series, 
doubts were emerging about the F-35 joint strike 
fighter schedule and the Government made a 
rapid acquisition purchase to avoid a capability 

gap. If they had not done so, it is highly unlikely 
that Australia would have been able to participate 
in Operation Okra – the air campaign that started 
at very short notice in October 2014 to block the 
rapid advance of ISIS in Iraq. If Super Hornets and 
Growlers – 12 were ordered in 2013 – had not 
been part of the RAAF inventory, it is likely that the 

ageing Hornet fleet would not have been able to 
participate, or only in token numbers.

The 35 aircraft currently in service – one Growler 
was lost in an accident caused by mechanical 
failure and because of contractual skulduggery 
Australia has to bear the cost – have all been 
significantly improved during the last decade. 

A RAAF FA-18F Super Hornet. Credit: CoA / Ricky Fuller
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Asked for a summary of the upgrades, Defence 
explained:

“Australian Super Hornets and Growlers are 
regularly upgraded throughout their service life to 
ensure their ongoing operational relevance and 
to maintain commonality and interoperability with 
the US Navy fleet. This is conducted via the Air 
Combat & Airborne Electronic Attack (ACEA) 
spiral upgrade program managed by the Capability 
Acquisition and Sustainment Group.

“As the US Navy develops capability upgrades, 
they are considered for implementation within the 
Australian fleet under the ACEA spiral upgrade 
program. The upgrades that collectively make up 
the US Navy’s Super Hornet Block 3 and Growler 
Block 2 programs are no different. 

“All upgrades are all considered for their 
operational utility, as well as value for money, with 
planned service life in mind to ensure the Super 
Hornet and Growler both continue to provide 
effective, relevant and supportable air combat and 
force level electronic warfare capabilities to the 
joint force throughout the next decade.” 

Discussing the significance of the Super Hornets 
with Boeing Australia’s Air Combat Electronic 
Attack (ACEA) Sustainment Program Manager 
Chris Gray, he explained that in the last decade 
an ecosystem has been created to successfully 
maintain thefleet at RAAF Base Amberley. This is 
focussed on what can be done to add to capability 
– particularly via the support side of things. He 
pointed out an obvious difference between USN 
aircraft and those of the RAAF: ours are not 

drenched in highly corrosive salt water ever day. A 
practical consequence is that maintenance periods 
for the Australian aircraft can be stretched out and 
a program developed specifically tailored for the 
requirements of RAAF, improving efficiency and 
reducing costs.

Through Boeing’s own resources and a network 
of suppliers and subcontractors, significant 

sustainment support for the fleet is done in 
Australia – including the upgrades mentioned by 
the RAAF. Every two years a package of software 
and hardware changes is released to Super Hornet 
users and in our case all of these are incorporated 
at Amberley.

Asked about future improvements such as the 
incorporation of conformal fuel tanks, which sit 
above the wings, Chris Gray said that this was a 
decision for the RAAF. However, it seems likely 
that the USN will be going ahead with them 
because extra fuel equals greater range and they 
are on the list for the forthcoming Block III upgrade 
program. Other Block III changes include cockpit 
touch screens, advanced networking capability and 
extending the life of the aircraft initially from 6,000 
to 9,000 hours and eventually to 10,000 hours. 

The Growlers have a separate upgrade path 
that will also be done to remain in step with USN 
aircraft. The aircraft are more than 90% common, 
so any mechanical changes will be the same, but 
Growlers carry a lot of specialised electronic attack 
equipment and the USN is progressively upgrading 
the jamming capabilities in particular of their fleet.

As well as Boeing, members of the Australian 
support team are Northrop Grumman Australia; 
Raytheon Australia; Pacific Aerospace Consulting; 
Martin Baker Australia; Adelaide-based Airspeed 
and a number of other Australian small to medium 
enterprises.

SUPER HORNET

 An EA-18G Growler, assigned to Air Test and Evaluation Squadron (VX) 23, is guided into position to be chocked and chained to 
the flight deck of the aircraft carrier USS Gerald R. Ford (CVN 78). (U.S. Navy photo by Mass Communication Specialist 2nd Class 
Ruben Reed/Released)

An F/A-18E Super Hornet, assigned to the "Knighthawks" of Strike Fighter Squadron (VFA) 136, launches from the flight 
deck of the aircraft carrier USS Harry S. Truman (CVN 75) in the Mediterranean Sea, April 5, 2020. (U.S. Navy photo by Mass 
Communication Specialist 3rd Class Rebekah Watkins/Released)
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GEOFF SLOCOMBE // VICTORIA

RAN SURFACE SHIP COMMUNICATIONS
The fundamental requirement for communications systems across all RAN platforms is interoperability between the fleet,  

the joint force and with coalition partners. A modern high-performance communications system is at the core of each  
ship’s operational capability.

A s technology evolves rapidly, Navy need 
their communications systems to not only 
keep pace, but ensure that interoperability 

requirements are satisfied. Their response to this 
situation is a continuous improvement system 
where the supporting architecture, configuration 
and standards aim to ensure their communications 
systems are kept contemporary and common 
across the fleet.

Defence is calling this strategy ‘ever-greening.’ 
All three services - Navy, Army and Air Force 
- will need a close partnership with Australian 
industry to achieve this goal in what is a complex 
electromagnetic and information environment.

When APDR asked Commodore David Scott, 
Director General, Navy Information Warfare for his 
views on the future in his portfolio, he responded 
‘It is an exciting time for Navy communications 
and information warfare related capabilities as we 
develop with Australian industry the systems to 
support the current fleet and our new platforms.

‘Defence, through Navy, Capability Acquisition and 
Sustainment Group, and Chief Information Officer 
Group, are working to deliver new capabilities and 
support organisations that will continuously design, 
test and deploy communications and information 
warfare systems, and realise the benefits of emerging 
technologies in what is a complex electromagnetic 
and information environment.’

The major maritime communications project 
being delivered by the Capability Acquisition 
and Sustainment Group, and industry, is the five 
phases of SEA 1442. This project provides a 
maritime communications and information exchange 
architecture to meet the ADF’s requirements for 
network-centric warfare in a maritime setting.

Electronic warfare covers the detection and 
classification of radar transmissions and the 
interception of communications signals. The 
systems installed in the current and future fleets will 
gain increased awareness of land, air and seaborne 
threats, giving the RAN a capability edge.

The next 10 years will see the Navy’s 
communications capabilities evolve to keep 
pace with capabilities introduced through new 

platforms and upgrades of existing ships. The 
introduction of a continuous design process to 
maintain contemporary systems, and to quickly 
realise the tactical applications of new and 
emerging technology, will ensure that Defence is 
well equipped for the complex environments of 
modern warfare.

TYPICAL SHIP’S COMMUNICATION 
SYSTEMS
APDR asked a representative from L3Harris to 
describe the main components of a typical Navy 
surface ship’s communication systems. Although 
it would be easy to descend into a lot of highly 
technical information, what follows is their high-level 
view of these systems.

‘In a generic sense, apart from traditionalists who 
remember the good old days of Naval ships with 
“Flag Hoists and Flashing lights”, a Navy ship’s 
communications systems need to cover off on the 
following main capabilities:
• Internal communications – telephones/alarm 

systems/broadcasting systems/entertainment 
systems

• External radio frequency transmissions from 

line of sight, beyond line of sight, to satellite 
communications, including high data rates, with 
additional ‘through-water comms’ requirements to 
submarines and major combatants

• Transmissions via the following spectrum 
windows – MF/HF/VHF/UHF/SHF/EHF, visible 
light plus ultra violet communication systems

• Data – local area networks, wide area networks, 
common data links, tactical data links, with 
attendant cyber security hardening and software 
protections for ‘data at rest’ and ‘data in transit’ 

• Radios and cryptographic systems – with 
specialised/nuanced waveform characteristics 
to facilitate low probability of detection, low 
probability of intercept and anti-jam operational 
techniques
The author, as a former Royal New Zealand Corps 

of Signals army officer and radio amateur hobbyist, 
has had a lifetime interest in communication systems. 
Visits to ship installations have been particularly 
interesting because they always have separate 
‘red’ and ‘black’ signal cabins. Those signals that 
contain sensitive or classified plaintext information 
(red signals) are separated from those that carry 
encrypted information, or ciphertext (black signals). 

HMAS Adelaide anchored in Twofold Bay, Eden. Credit: CoA / Jarrod Mulvihill
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There is often a data diode (one-way transmission) 
between the two as red keys are not encrypted and 
always treated as highly sensitive material.

THE DIRECTION OF SURFACE SHIP 
COMMUNICATION SYSTEMS
The DST Group are heavily involved with phases 
of the SEA 1442 project, working to help provide a 
maritime communications and information exchange 
architecture to meet the ADF requirements for 
Network Centric Warfare in the maritime environment. 
This work will create a communications architecture 
to inform future maritime platform projects.

DST was heavily involved with the development 
of the new generation maritime communications 
system now being installed in the Anzac frigates. 
This included the provision of advice on the technical 
risks associated with this project and strategies to 
mitigate them. 

A particular area in which DST worked was 
in analysis of the complex electromagnetic 
environment of the ship to avoid interference 
between communications and other systems. If not 
addressed, such interference has the potential to 
seriously degrade key platform capabilities such as 
communications and sensors.

In 2013, Phase 4 was awarded to Leonardo 
company Selex ES to deliver a significant 
improvement to the communications capability 
of the frigates through an integrated system 
- including new radio and switching systems, 
secure voice and tactical communications system, 
and a communications management system. A 
new communications suite is now being fitted 
to the Anzacs as they go through their Midlife 
Capability Assurance Program at BAE Systems in 
Henderson, WA.

Now that SEA 1442 project is at the start of Phase 
5, Maritime Communication Modernisation, which 
will enhance and modernise the communications 
capability of the Canberra Class LHD and Hobart 
Class Destroyers and other legacy platforms, 
based on the Internet Protocol based Maritime 
Tactical Wide Area Network capability delivered 
by SEA 1442 Phases 3 & 4; and also provision of 
communications systems improvements.

A Defence spokesperson told APDR ‘SEA 1442 
Phase 5 is a pre-First Pass project, having achieved 
Gate 0 approval in August 2019. The project 
objectives and industry engagement strategy were 
shared with industry at an industry engagement 
event in February 2020.

‘Current activity is focused on scope refinement 
and preparation for Government consideration in 
financial year 2022-23.’

L3Harris’s representative advised APDR that ‘With 
regards to the future, the integration and facilitation 
of UxVs and their inherent C2/data transmission 
requirements will require additional radio circuits/
antennas and coherent communications system 
management. And… the emergent implications 
of artificial intelligence/cognitive technologies 
are already having direct/measurable effects of 
communication system design and transmission 
techniques.’

DEFENCE INDUSTRY SUPPORT 
FOR CURRENT SURFACE SHIP 
COMMUNICATIONS
‘Minor’ RAN commissioned vessels such as 
Armidale and Cape Class Patrol Boats, survey ships 
and minehunters all have efficient communication 
systems enabling them to work with other Fleet and 
civilian assets. All are equipped with global maritime 
distress and safety communication systems.

The major surface warships in current service 
include eight Anzac frigates FFH, two landing 
helicopter docks, one landing ship and three air 
warfare destroyers,

The two LHDs, HMAS Canberra and Adelaide, 
had their communication systems provided 
by L3Harris who designed, supplied and now 
sustains the entire shipboard communications 
system onboard, covering both internal and external 
requirements, voice and data, ship’s broadcast and 
alarm systems, and the ship wide entertainment/

training and CCTV systems. L3Harris additionally 
managed the communication system’s interface into 
the Saab 9LV Combat Management System.

L3Harris is currently working with Naval 
Ship Management under the LHD Asset Class 
Primary Contractor arrangement to support these 
capabilities going forward. Recent additional 
Army specific communications capabilities have 
been via the shipboard integration of the BGC-3 
communications network, bringing the LHDs, the 
LHD Landing Craft, and deployed ground force 
units into a unified Army C2 network.

Bay Class landing ship HMAS Choules was, in 
2017, the first RAN ship to switch to a Windows 
10-based system as part of an effort to modernise 
the fleet information environment. Project Jackstay, 
named after the traditional method of transferring 
provisions and people at sea, provides a range of 
benefits including faster operation, a more stable 
operating system, and an array of useful new 
software options to streamline ships’ activities and 
enhanced cyber security.

The AWD Alliance is an innovative contracting 
strategy between ASC, Raytheon Australia and the 
Commonwealth of Australia. They selected Thales 
Australia as the preferred supplier for satellite 
communications equipment for the ships. 

Satellite communications are key to the operation 
of the AWDs. This system provides world-wide 
coverage of high-speed broadband for multiple 
users for both voice and data services. The system 

HMAS Choules returns to Fleet Base East in Sydney. Credit: CoA / Chris Szumlanski
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39also includes equipment critical to meeting safety at 

sea obligations.
The AWD system incorporates equipment from 

leading SATCOM suppliers including ViaSat, SITEP 
and Thrane & Thrane. Some of this equipment is 
already deployed on RAN warships.

RAN FUTURE SURFACE PLATFORM 
COMMUNICATION SYSTEMS 
The current new build programme covers two 
Supply Class Auxiliary Oiler Replenishment (AOR) 
NUSHIPs Supply (II) and Stalwart (III), twelve SEA 
1180 Arafura Class OPVs and twelve SEA 5000 
Future Frigates. 

Raytheon Australia is the integrated commu-
nications system and weapons system provider 
for the AORs. NUSHIP Supply, whose crew 
donned ships hats and badges for the first time 
on Monday, 13 January 2020 at Garden Island, 
Sydney, is planned to enter service in 2020, with full 
operational capability scheduled for 2022. Training 
in this system has been proceeding for Supply Class 
crews at the Navy Training School in Randwick, 
NSW. The second Supply Class vessel, NUSHIP 
Stalwart, is expected to enter service in 2022.

The communication systems being fitted to 
the Arafura Class OPVs, APDR was told by 
their prime contractor, L3Harris, was that their 

‘integrated communications system being supplied 
is based around our Symphony® communications 
management system. The OPV communications 
suite will inherently incorporate the flexibility to 
support the operation of unmanned systems from 
the outset. Our software defined Symphony® 
interfaces with all elements of the internal and 
external communications system, providing 
accredited red/black separation, voice and high-
volume data exchanges between geographically 
dispersed assets, and allow the direct interface 
of other Government assets (such as Border 
Force patrol vessels and aircraft) into the wider 
operations picture.’

In a separate communication from Alan Titheridge, 
Managing Director L3Harris Technologies Australia, 
he noted ‘The systems that L3Harris are introducing 
onboard the RAN’s Arafura Class OPVs will 
truly deliver 5th Generational technologies to 
the Australian Fleet, and set new baselines for 
communications interoperability and warfighting 
effectiveness well into the mid-century. 

‘As is being exemplified by the OPVs, the 
alignment of Navy’s operational requirements 
alongside L3Harris’s commitment to developing 
and exporting Australian built systems, both serve 
to demonstrate that the Commonwealth’s initiative 
to build a sustainable Australian shipbuilding 

industry is achievable. And that with focus and 
the development of a healthy non-partisan industry 
environment, Australia can work together to give our 
Warfighters the capabilities they need to respond to 
whatever the future throws their way.’

When APDR checked with Defence to see if any 
decisions had been made on the communication 
systems supplier for SEA 5000 Australia’s 
Future Frigates, their spokesperson replied ‘The 
communications system for the Hunter class 
frigates will be provided through a combination 
of Government furnished material and contractor 
provided equipment. A decision on the contractor 
provided communications equipment will be made 
in the near future.’

Some decisions have already been made for 
SEA 5000. A Saab spokesperson told APDR for 
this article that ‘As previously announced by the 
Australian Department of Defence, Saab will deliver 
the tactical interface to the Royal Australian Navy’s 
fleet of Hunter class frigates. The tactical interface 
will be based on Saab’s ‘Next Generation’ Combat 
Management System (CMS). 

‘Saab will also continue to modernise the 9LV 
CMS currently in use in the Anzac class frigates, 
and will provide the software for the future tactical 
interface for the Hobart class destroyers when their 
current CMS is modernised.’

Andy Keough, Saab Australia’s Managing 
Director, told APDR ‘Saab is very proud of the 
collaborative relationships we have established with 
the Australian Government, Primes and SME’s to 
successfully deliver world-leading capabilities to 
the RAN.’

IN CONCLUSION
When asked how they see the future on Navy 
surface ship communications, an L3Harris 
spokesperson said ‘Although the first OPV is yet to 
be delivered, L3Harris is very comfortable in saying 
that Navy can expect a step-change in platform and 
operational communications performance from the 
Arafura force.’

Navy’s intent to have a continuous improvement 
system where the supporting architecture, 
configuration and standards aim to ensure their 
communications systems are kept contemporary 
and common across the fleet will ensure that their 
surface ship communications will continue to meet 
all operational requirements.

(APDR is pleased to acknowledge receiving 
information from CASG staff, David Ledger of Saab, 
and Cat Goldsmith, Rob Slaven, Deb Barnett and 
Dan Hosick of L3Harris, when preparing this article.)

NUSHIP Sydney, the third and final Hobart Class Destroyer built for the Royal Australian Navy, enters Sydney Harbour for the first 
time on 27 March 2020. Credit: CoA / Justin Brown
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VLADIMIR KARNOZOV // MOSCOW

HYPERSONIC ZIRCON MISSILE FROM RUSSIA 
NOW DEPLOYED TO THE PACIFIC

The Russian navy continues testing the Zircon and plans to deploy warships armed with these hypersonic cruise missiles in the 
Asia-Pacific starting in 2022.

“ Hypersonic” means travelling at speeds above 
five times that of sound, or Mach 5. The human 
race attained this velocity in the 1950s with 

space rockets; spacecraft they place into orbit then 
re-enter Earth’s atmosphere at speeds of 5-7 km 
per second, corresponding to Mach 15. The same 
can be said of intercontinental ballistic missiles 
(ICBMs).

More recently, scientific and technical progress 
in defence led to creation of “winged” hypersonic 
surface-to-air missiles (SAM). For instance, the 
Raytheon/Hughes Patriot employs the MIM-104C 
missile, accelerating to Mach 5.7. Russia’s Almaz-
Antey S-400 SAM can fire the Fakel 48N6E2 missile 
that attains a top speed of Mach 7.1, as well as the 

more recent 48N6E3, accelerating to Mach 8.47 
(about 2.5 km per second). Also, there is an air-to-air 
missile, the Vympel R-37M, which can attain Mach 5. 

Until recently there have been no cruise missiles 
for an anti-ship application able to travel above three 
times the speed of sound. For instance, the Indo-
Russian BrahMos PJ-10 has been among the world’s 
fastest, with an advertised speed of Mach 2.83. 
There are many reasons for that – and attaining higher 
speeds come at a cost, which is often hard to justify.

SPEED VERSUS STEALTH
Every man-made flying object is a compromise. 
Made at the same technology level, a faster missile 
with the same range is, naturally, larger and heavier. 

Most of the existing anti-ship missiles are subsonic. 
And yet, they are capable of completing their 
missions by flying just above the water surface, 
which makes them hard to detect and shoot down. 
Application of advanced stealth technologies will 
keep sea-skimming anti-ship weapons a serious 
threat to any navy for many years to come.

For decades, the North Atlantic Treaty nations 
did not see a reason to develop supersonic cruise 
missiles, making do with subsonic ones. Developed 
during the Cold War, the Harpoon and Exocet remain 
popular to this day. The Soviet thinking was different. 
It saw the need for high-speed long-range cruise 
missiles to penetrate multi-layered defences of a U.S. 
Navy’s task force and hit their most precious asset, 

Admiral Gorshkov, a frigate of Project 22350. (V.Karnozov photo)

WEAPONS
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an aircraft carrier.
The Soviet navy began fielding supersonic anti-

ship missiles in the early sixties, starting with the 
P-35 for surface combatants and P-6 for submarines 
(NATO codename SS-N-3). Moscow continues 
along this path to this today. Put in this context, the 
Zircon (SS-N-33) represents a next step in the long 
evolution of Soviet/Russian anti-ship weapons. The 
Kremlin sees it as a means to keep the balance of 
power at sea, in light of the numerical superiority 
U.S. and NATO bloc nations have in large surface 
combatants.

What do we know about this new weapon? 
Not much. Developer: The Scientific Production 
Organization for Machinery-building, local acronym 
NPO Mash. Its external appearance remains 
classified. Official information about the missile has 
been limited to rare quotes by President Putin and 
defense ministry officials.

FIRST MENTIONING
The first public mention took place over a year 
ago, when the Russian President was addressing 
the Federal Assembly. Speaking before the 
parliamentarians on 20 February 2019, Vladimir Putin 
described the Zircon as “a hypersonic missile able to 
accelerate to about Mach 9.” In his words, “This is yet 
another innovation. Work on it proceeds successfully 
and shall be completed on schedule.”

The Zircon has a firing range of “over 1,000 
kilometers” (540 nm) and “is able to destroy both 
sea-going and land targets,” he added.

The new weapon is primarily intended to arm 
maritime platforms such as “serially made surface 
warships and submarines, including those that are 
already operational and being built—those that come 
with Caliber cruise missile launchers. Because of 
this, this is not going to be [too] expensive for us.”

On another occasion, Putin said that the high 
speed of Russia’s new hypersonic weapons renders 
U.S. investment on “Star Wars” technology useless. 
In his words, the antimissile systems the Pentagon 
has been fielding are unable to counter the new 
threat. With this, so-called “mutually assured 
destruction” remains the key deterrence factor 
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his organization commenced development of new 
missilery targeting speeds of up to Mach 13.
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the incoming threat and react to it. 
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head of the defense and security committee of 
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RUSSIAN MEDIA AND EXPERTS
There are no pictures of the new weapon available 
from official sources. Because of this, the Russian 
press often illustrates its publications with images 
of other weapon systems. Sometimes, this practice 
leads to confusion and misinterpretation. The most 
popular “imposter” is the Boeing X-51 Waverider, an 
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Another popular substitute is the BrahMos II, also 
a Mach 5 vehicle. For the first time, it was exhibited 
in a scaled form at AeroIndia’2013. It is believed 
that the BrahMos II might represent an exportable 
version of the Zircon. If so, they would bear a close 
resemblance.

It is also believed that the key technologies for 
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According to Putin, Russian science and industry has achieved a 
breakthrough in hypersonic technologies.
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experimental vehicles from TsIAM, Russian acronym 
for Central Institute of Aviation Motors named after 
Baranov, and TsAGI, for Central Aerohydrodynamic 
Institute named after Zhukovsky.

Since official information on the Zircon remains 
scarce, various experts have given their estimates. 
Most agree that the missile has a body length of some 
nine meters. This is the upper limitation (9580mm) to 

fit into the Russian navy’s standard 3S14 “universal 
vertical launch system” (U-VLS) often associated 
with the Caliber cruise missile family (3M14 for land-
strike, 3M54 anti-shipping, 91R antisubmarine).

PROPULSION
Scramjet is the most likely propulsion, using 
technologies from the HELA program but using a 
more recently developed fuel (reportedly, Decilin-M). 
The baseline naval version would have a two- or even 
three-stage configuration. Acceleration at launch 
and climb is achieved through solid-fuel boosters. 
An air-breathing scramjet takes over in cruise and 
terminal stages of flight. A would-be air-launched 
version can be produced by removing the solid-fuel 
booster. The most likely candidates to carry such a 

weapon are Tupolev swing-wing strategic bombers, 
the Tu-160 (NATO: “Blackjack”) and Tu-22M3 
(“Backfire”).

Putin advertised the Zircon as having firing range 
of “over 1,000km” (540 nm). Experts believe this is a 
kind of ultimate figure for a flight trajectory optimised 
for distance, with top altitude reaching 30-40 km 
(100-130 thousand feet). They think that in most 

practical situations - the weapon carries a warhead 
of 300 to 400 kg and follows a low-level profile - the 
range would fall within 250 to 500 km. In the case 
of a semi ballistic trajectory with deep diving at the 
terminal phase the figure may grow to some 750 km.

Travelling at a speed of some three kilometers per 
second should create plasma around the missile. 
Some experts believe this would prevent most enemy 
radars from tracking such a fast target. For its 
part, for precise targeting the weapon requires a 
comprehensive reconnaissance and strike system 
with multiple sensors and processors, exchanging 
information via fast datalink. The Soviet Union once 
deployed such a comprehensive satellite-based 
system - the Legenda - but it has been degraded.

PROJECT 885

Since the weapon is physically big and requires 
sophisticated external support for precision targeting, 
it can be placed on a limited number of underwater 
platforms. Suitable submarine designs are the Project 
885 Yasen (NATO codename “Graney”) and Project 
949AM Antey (Oscar II mod.) Also, under the “Laika-
VMF” program (also referred to as “Husky”), the 
Malachite design bureau in St. Petersburg is shaping 
a next-gen nuclear boat (Project 545), another likely 
platform for the hypersonic missiles.

Malachite’s previous Project 885 saw construction 
of only one boat, the K-560 Severodvinsk. She has 
eight universal vertical launchers (U-VLS) each 
housing five 3M14/3M54 Caliber or four 3M55 Onix 
(a non-exportable version of the Brahmos PJ-10) 
missiles. There are no estimates how many Zircons 
she can take instead.

Inducted in 2016, the Severodvinsk provided a base 
for development of the Project 885M with a shorter 
hull and ten U-VLS solos. Two such boats – K-561 
Kazan and K-573 Novosibirsk - are already afloat 
and expected to be accepted into service in late 
2020 – early 2021. Four more are in various stages of 
completion. The Northern Fleet will take four, the other 
two (K-573 Novosibirsk and K-571 Krasnoyarsk) are 
destined for the Pacific theatre. The Pacific Fleet is 
also expected to receive two more such boats in 2026-
2027, whose construction is about to start.

Zircon missile shown in Russian multi-media presentation. (Image credit: V. Karnozov)

WEAPONS

Another point to note is that Putin’s figures are considerably 
above those previously suggested by local and overseas experts.
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PROJECT 949AM
In addition to all-new Yasen-class submarines, the 
Russian navy will have older Project 949A nuclear 
submarines armed with modern missilery as part of 
their ongoing modernisation. At a displacement of 
14700/24000 (surfaced/submerged-full) an Oscar 
II class boat is much larger than the Graney, at 
8600/14000 tons, respectively. The navy has eight 
such submarines, including five in the Pacific. The 
upgrade is centered on replacing the seven-tonne 
3M45 Granit missiles (other designations are P-700 
and SS-N-19) with more modern types.

For that purpose, the existing silos will be reworked 
so as to house three 3M14/3M54 missiles or two 
3M55 instead of a single 3M45. Since each Oscar has 
24 silos, it will be able to take in 72 Caliber missiles. 
There is no estimate available for Zircon numbers.

Five Oscar II boats underwent repairs in 2011-2019, 
including two of the Pacific Fleet. The last of those, 
the K-186 Omsk, was accepted by the navy back from 
industry in mid-2019. She had been expected to have 
her silos reworked. To date, however, there is no official 

confirmation of that. Today, two Pacific Fleet boats - 
K-132 Irkutsk and K-442 Chelyabinsk – are in dock for 
refit; the work will complete in 2022. 

Back in 2013, the Rubin design house in St. 
Petersburg (the Oscar II developer) won a contract 
for documentation on upgrading the Irkutsk. In July 
2019, this submarine was inspected at the Zvezda 
plant by deputy defense minister Aleksei Krivoruchko. 
Interacting with journalists, he confirmed that the Irkutsk 
was undergoing modernisation to Project 949AM, and 
that the work calls for installation of “a universal launch 
system suitable for the Zircon missiles”. 

NEW SHIP; OLD HULL
In theory, any surface combatant equipped with 
the 3S14 universal vertical launcher (U.1 version 
with eight missile cells and U.2 with four) can carry 
the Zircon. The difficulty is to make the weapon 
hit a target, for which the ship must come with 
appropriate onboard systems.

The Russian navy has been considering a number 
of modernisation efforts on long-serving surface 
warships. The concept is called “a new ship in an 
old hull”. A final decision is yet to be made on eight 
Project 1155 large antisubmarine ships, including four 
stationed at bases on the Pacific coast. Should they 
be upgraded, it will be centering on installation of the 
3S14 U-VLS system.

So far, the defense ministry has committed to only 
one long-term program under the aforementioned 
concept. This is about improving the Project 1144.2 
battle cruisers, to Project 1144.4. In 2013, the customer 
awarded the Sevmash dockyards a contract on the 
Admiral Nakhimov. It calls for restoration of the ship 
back into an operational condition after five years in 
reserve. The work was to be completed in 2018. After 
a thorough inspection of the hull and onboard systems, 
the appointed time has been postponed till 2022. 

According to early plans, the cruiser would remain 
with the Northern Fleet. Later, however, the decision 
was made to station her in Asia. Should this happen, the 
Admiral Nakhimov is sure to replace the conventionally 
powered Variag cruiser as the Pacific Fleet’s flagship. 

Upon completion of the modernisation work on 
the first battle cruiser, the Russian navy will send in 
a second one: Peter the Great. There is no decision 
yet on two more hulls: Admiral Lazarev and Kirov. 
Both have been moored for over a decade, with their 
reactors and weapons removed. Although their hulls 
- built of the finest quality AK-25 steel - are in a good 

condition, many onboard systems need replacement, 
rendering a restoration effort very costly.

The main argument for giving them new life is that, 
with a full displacement of 26,000 tonnes, these 
nuclear-powered and well-protected giants can be 
turned into huge “missile barges”. And, in this new 
capacity, serve Russia’s interests round the globe. 
This argument has some attractions after a series 
of mishaps with the Russian navy’s only carrier, the 
Admiral Kuznetsov. If repair cost are found to be too 
high the navy may scrap her and use the funds for the 
battle cruiser program instead.

PROJECT 22350 FRIGATE
The Project 22350 frigate is the primary type to carry 
the Zircon as it comes with U-VLS with 24 cells 
for cruise missiles. Developer: the Northern Design 
House, manufacturer: the nearby Northern Dockyard, 
both in St. Petersburg. 

Work on a next-generation frigate for the Russian 
navy commenced at the turn of the century. The 
first hull was laid down in 2006 and launched in 
2010. Following extensive trials, the Admiral Gorshkov 
was commissioned in 2018. Second ship – Admiral 
Kasatonov - commissioned this spring.

The next pair – Admiral Golovko and Admiral 
Isakov – will also go to the Northern Fleet in 2021-
2022. Then, the attention will shift to the Pacific. 

Laid down last year, the Admiral Amelko and Admiral 
Chichagov will be completed in 2024-2025. With that, 
the Russian navy shall have six new-gen frigates in 
service in 2026. 

Displacing 4500/5400 tonnes, the 135-meter-
long frigate features a low radar signature thanks 
to a specially shaped superstructure made of 
composite materials. The propulsion is classic 
CODAG: 10D49 diesels for cruise and M90FR 
gas-turbines for boost. Antisubmarine suite includes 
Paket torpedo tubes and the Zarya M under-hull 
sonar with the Vinyetka towed array.

Self-defense is provided by Kashtan short-range 
systems. There are also 9M96 series interceptor 
missiles stored in 32 vertical cells and guided by 
the Poliment radar. Surface search is conducted 
by the Monolit, while the universal Furke can 
supplement both. None of these sensors can match 
the advertised 1,000km firing range of the Zircon (not 
even mentioning the 3M14).

RADAR PICKET HELICOPTER
Perhaps, the Kamov Ka-27 (NATO name: Helix) would 
help with its onboard search and targeting systems. 
The frigate’s hangar houses only one such 12.5-tonne 
rotorcraft; the battle cruiser can support four. In case 
long distance surface search is paramount, they can 
instead take the Ka-31R “radar picket” helicopter 
(Helix-B). After decades of testing (maiden flight 
in 1987) and refinement, the Russian navy has just 
inducted it.

In a televised interview, the service’s first-in-type 
qualified pilot, Lt. Colonel Igor Nekrasov said: “[The 
Ka-31’s] primary function is to detect targets and 
provide targeting information on sea going targets, as 
well as aerial ones, including manned and unmanned 
flying vehicles, cruise missiles and so on”. The Ka-31 
comes with the E-801 Oko radar complete with a 
foldable antenna with an array area of six square 
meters. When loitering at an altitude of 3500m, the 
Ka-31R can detect a patrol boat at a distance of 
250km [135nm]. Apparently, the latter figure also falls 
short for the Zircon.

Therefore, the Zircon and other long-range missiles 
have a chance to prove their worth in action only 
when they are a tool in some potent reconnaissance 
and strike system employing over-the-horizon radars, 
AWACS aircraft and satellites (Such as the 1150-kg 
Kondor with an S-band radar complete with a parabolic 
antenna measuring seven meters in length and six in 
height. Russia placed two such satellites in orbit, in 
2013 and 2014, to supplement the Liana constellation 
of five other search and targeting spacecraft). Should 
this be the case, it has a chance to become a game-
changer in maritime warfare.

WEAPONS

Work on a next-generation frigate for the Russian navy 
commenced at the turn of the century. 
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NEWS FROM ACROSS THE TASMAN
NZDF WELL-PREPARED TO ASSIST 
DURING COVID-19 PANDEMIC
The New Zealand Defence Force (NZDF) is well-
prepared and ready to assist the All of Government 
effort on COVID-19 when required.

Commander Joint Forces New Zealand (CJFNZ) 
Rear Admiral Jim Gilmour said the NZDF was 
committed to serving and helping through a rapidly 
developing situation: 

‘Currently we have military planners and other people 
with specialist skills working in government agencies to 
assist with the response. 

‘We have a range of capabilities should these be 
required to assist in the response to COVID-19, 
including transport aircraft and vehicles and skilled 
personnel who can assist other government agencies 
if needed. 

‘We have initiated Operation Protect to focus and 
organise our contributions to the All-of-Government 
effort to respond to, and manage the effects of, COVID-
19. We are doing this while continuing to support 
our missions overseas and maintaining our other 
requirements, such as search and rescue, regional and 
domestic response options and training.’ 

PROGRESS WITH REPLENISHMENT 
SHIP AOTEAROA
The builders’ sea trials were completed in January, and 
Hyundai Heavy Industries are now entering contractor 
sea trials, demonstrating a range of required criteria to 
the customer.

‘After contractor trials, fitting out continues and if 
required, rectifications, before another short period at 
sea in April for confirmation trials,’ says CAPT Rooke, 
Commanding Officer designate of the 26,000 tonne 
Maritime Sustainability Capability vessel AOTEAROA. 
‘She’ll have a month alongside, from April to May, for 
final works including a docking for a final paint touch-
up. The schedule has MoD deciding whether to 
accept the ship in early May, and all being well she’ll 
sail shortly thereafter.’

In the final stretch to home, the ship is to test her 
Replenishment at Sea (RAS) capability. CAPT Rooke 
has seen AOTEAROA’s RAS gear extended, but only in 
trials on land. They will also test ‘replenishment station 
keeping’ during the sea trials, with an HHI-built frigate, 
destined for the Philippines Navy, planned to conduct 
RAS Approaches. 

A Hyundai delivery crew will sail AOTEAROA to New 
Zealand, arriving at the end of May or early June. 

A large number of the junior members of the Ship’s 
Company will join by early May. It’s CAPT Rooke’s 
aim to give as many of his Ship’s Company sea time 
on AOTEAROA as he can, prior to her arrival in New 
Zealand. This means rotating his Ship’s Company on 
board as AOTEAROA is tested as sea, including the 
delivery voyage to New Zealand.

AOTEAROA’s commissioning date is 18 June, which 
is during the customisation period after delivery.

The 2020 diary includes visits to Wellington and the 
ship’s ceremonial homeport, New Plymouth. 

In 2021 the ship will practise RAS evolutions with 
the newly-returned ANZAC frigate HMNZS TE KAHA, 
fresh from her systems upgrade in Canada.

In January 2022, AOTEAROA will travel to McMurdo 
Sound in Antarctica, as a modern polar-class vessel. ‘It 
sounds like a long way off, but with so much capability 
that needs to be safely and fully realised, AOTEAROA 
will be very busy between delivery and deploying to 
Antarctica’ said CAPT Rooke.

SOUTHERN PATROL VESSEL
The Defence Capability Plan 2019 has set in 
motion the journey towards a dedicated Southern 
Ocean Patrol Vessel (SOPV), built to commercial 
specifications and designed for longer deployments 
in an ocean we’re still learning about. Crossing the 
60-degree South parallel each year has been a 
dedicated routine for the Offshore Patrol Vessels 
HMNZ Ships WELLINGTON and OTAGO.

The Government has now signalled the requirement 
for a dedicated Southern Ocean Patrol vessel, freeing 
up OTAGO and WELLINGTON to operate with greater 
frequency north of New Zealand. An early precursor of 
the Navy’s intent to operate further and wider was 
signalled with the decommissioning of two out of four 
Inshore Patrol Vessels in October 2019.

The SOPV Integrated Project Team, that presented 

at the PACIFIC 2019 Maritime Exposition in Sydney, is 
to deliver a ship by the late 2020s that enables whole-
of-government efforts to monitor and respond to activity 
in the Southern Ocean and Ross Sea.

Firstly, the vessel has to be ‘ice capable’, compliant 
with the 2017 Polar Code, and designed for the 
formidable sea conditions and environment of the 
Southern Ocean. The waters around Antarctica 
are actually cooling as a result of glacier melt and 
ice concentrations, meaning the extent of ice is 
increasing year on year.

Robert Galvin, Project Lead, says the transit to 60 
degrees South and beyond includes sea conditions 
not found anywhere else in the world. ‘Wave buoys 
within the sea ice of the Ross Sea have dispelled 
the myth that the Ross Sea ice significantly dampens 
waves, as it does in the Arctic. Human factors need to 
be considered, such as the extreme cold and 24-hour 
daylight, all of which makes operations significantly 
more difficult and dangerous’.

The vessel, operating some 2,000 nautical miles 
from New Zealand, would need an endurance of 
35 days or more, with 25 days ‘on station’ and five-
day transits either side. In the past, Offshore Patrol 
Vessels would operate for around half that period. 
Three years of wave buoy data shows the Southern 
Ocean has a peak significant wave height greater 
than the North Atlantic. On average, the Ross Sea 
is at sea state 5, but has periods where waves are 
greater than 10 metres.

What the project team has weighed up is this: if 
we create the ideal Southern Ocean ship, capable of 
operating in these conditions, we effectively have more 
than just a Navy vessel undertaking fisheries patrols. 
Why can’t the ship also provide support to science 
and research? 

(APDR appreciates permission to include information for 
these last two items from articles in the RNZN’s NAVY 
TODAY magazine, courtesy Editor Andrew Bonallack.)

We have a range of capabilities should these be required to  
assist in the response to COVID-19, including transport aircraft 

and vehicles and skilled personnel who can assist other 
government agencies if needed. 
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