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EDITOR'S LETTER

FIGHTING IN UKRAINE
CONTINUES – AND TROUBLE
CLOSER TO HOME

KYM BERGMANN // CANBERRA

A

s Russia’s unprovoked invasion of Ukraine
enters its third month the fighting shows
no sign of letting up. However, Russia is
continuing to experience substantial losses of lives
and materiel, neither of which can be made up
quickly. Even large militaries cannot sustain this
sort of punishment indefinitely so the intensity of
the conflict will drop at some point, but it is difficult
to know when.
Many thousands of lives have been lost – possibly
tens of thousands when full civilian casualty figures
are known – all because of an appalling series
of miscalculations by President Putin and his
entourage. They clearly hoped that Ukraine would
not fight at all, or at the very least would give up
after a couple of days. This sort of self-delusion
is common with autocrats and dictators who
commonly surround themselves with flunkies and
lickspittles, all too terrified to actually tell the truth
to their master.
History is replete with examples. It would seem
that Iraqi dictator Saddam Hussein believed his
country would not be attacked in 2003 because
Iraq possessed weapons of mass destruction in
the form of huge quantities of poison gas. These
had all been destroyed after the disastrous 1990
invasion of Kuwait but no one had the nerve to tell
him so, leading to an unjustified sense of security.
Simultaneously his military advisers were expressing
confidence that the armed forces were strong
enough to repel any invasion, rather than risk death
by speaking the unpalatable truth that they would
collapse in a matter of hours.
Even in democracies there is a tendency to tell
powerful people what they want to hear – but at least
in countries where there is a political opposition and a
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free press there is a reasonable chance that they will
occasionally be exposed to contrary opinion. Neither
exist in Russia with political opponents jailed, exiled,
poisoned and shot. Twenty years ago, Russia enjoyed
a relatively open media environment where criticism
of the government and public figures was quite
frequent – but all of that has been stamped out to
be replaced by a nonstop production of anti-western
nonsense and fawning praise for Putin.
Whatever he continues to say publicly, Putin
and his cronies must have started having serious
private doubts about what was going on just days
after the invasion of Ukraine commenced with
Main Battle Tanks being blown up, helicopters
destroyed, and significant numbers of soldiers
being killed in combat.
On April 14 the 12,000 tonne flagship of the
Russian Black Sea fleet, the cruiser Moskva, was
sunk by Ukrainian cruise missiles after a decoy drone
strike – and that sort of thing is hard to cover up.
Coming as it did on top of weeks of heavy losses, the
idea that a modern warship accidentally caught fire
and sunk as a result of a storm is simply not credible
and would not be believed by anyone other than the
most completely brainwashed Russian citizen.
Despite almost total control of the media, people
still speak with each other and information about
true casualty figures and the scale of destruction in
Ukraine will be circulating in private. Unless Russia
manages some sort of stunning military breakthrough
in the next few days the stories and rumours will
intensify. By now Putin must have figured that he
needs a way out of this – and fast.
The most likely course of events is to continue
with a large scale assault on the eastern part of the
country in the Donbas region, try and seize more
territory – and then declare total victory. A sort of
“Mission Accomplished” moment if you will. That sort
of unilateral declaration might fool a lot of Russians
for a short time, but it won’t fix the problem of a
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military organisation that has been mauled – and it
certainly won’t lift the sanctions that are wrecking the
Russian economy, possibly for decades.
Even though Australia is well removed from the
conflict geographically we continue to assist Ukraine
with military equipment, including the recent delivery
of 20 Bushmaster protected mobility vehicles. They
are useful pieces of hardware, being blast and mine
resistant. They would survive a direct hit from a large
artillery shell or a round from a Main Battle Tank, but
anything short of that means that the crew will live
even if the vehicle is destroyed. Army can certainly
spare a few of them and if Ukraine asks for more, we
should give them.
Closer to home, things are not looking very good
regarding the Solomons and that country’s security
agreement with China – but honestly, what was
anyone expecting? Australia is one of the worst
performing countries in the OECD when it comes
to foreign aid, only being outdone by the economic
basket case of Greece. This has been true for both
sides of politics, too scared to take on the carnival
barkers of talk back radio and explain to people that
providing economic assistance to impoverished
countries is in the security interests of Australia – as
the Solomon Islands is in the process of proving
right now.
Pacific Island nations are all concerned about
climate change – and in this regard Australia is also
correctly seen as a laggard. It doesn’t matter if you
believe in the science or not – what counts is that
countries such as the Solomons believe that their
future is at risk because of rising sea levels and smart
politicians would do well to reflect that rather than
being dismissive of those concerns.
What is surprising is that we were caught unawares,
but as with foreign aid, when you cut the size of your
diplomatic corps for miniscule savings you lose not
only an important intelligence gathering resource but
also the ability to influence regional events.

‹‹ SOVEREIGN GUIDED WEAPONS CAPABILITY UPDATE
‹‹ POST ELECTION DEFENCE POLICY REVIEW
‹‹ GUIDED WEAPONS PROJECTS

When the first shot matters.

Maritime firepower & protection
EOS’ World-Leading Remote Weapon Stations
From the ultra-lightweight 7.62 mm and 12.7 mm R150 through to the heavy-hitting
30 × 173 mm R800, EOS offers a broad range of lethality options.
• Lightweight, self-contained and easy to integrate onto new and existing platforms
• Stabilised, accurate and simple to operate
• A proven counter UAS capability that provides a broad spectrum
of offensive, defensive and surveillance capabilities
• Missile options include 70 mm guided and unguided rockets,
as well as surface-to-air and anti-tank capabilities
• The ideal lightweight lethality option for maritime platforms
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Success in the maritime domain requires
realistic, challenging training experiences
backed by in-country production, engineering
and servicing capabilities.
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At QinetiQ Australia, our conventional and
asymmetric threat representation solutions
deliver superior training capabilities,
informing tactics and providing
critical capability knowledge.

Name: Hammerhead
Type: Uncrewed Surface Vehicle – Target
Replicates: Fast Inshore Attack Craft and multi-vessel swarm naval threats

Name: Banshee
Type: Subsonic aerial target
Replicates: UAVs, fighter aircraft and anti-ship transonic missiles

Name: Rattler
Type: Supersonic aerial target
Replicates: Air-launched Anti-Radiation Missiles and High-Diver threats
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GENERAL NEWS
Royal Australian Navy destroyer HMAS Hobart off
Australia’s east coast during Exercise Diamond
Seas 2022. Credit: CoA / Annika Smit

RAYTHEON AUSTRALIA MEDIA
STATEMENT – READY FOR
AUSTRALIA’S DDGS

– 29 MARCH 2022 –

Raytheon Australia has launched the DDG Australian
Industry Panel offering an unparalleled Capability Life
Cycle Management (CLCM) solution for the Royal
Australian Navy’s guided missile destroyers (DDGs).
The new panel is an established network of sovereign
defence industry capability, comprising 350 naval
systems professionals and 21 industry partners,
selected for their in-depth knowledge of DDGs and
highly relevant experience across the full spectrum of
naval sustainment operations.
Ready to implement a next generation sustainment
model for the Royal Australian Navy, the DDG Australian
Industry Panel is underpinned by Raytheon Australia’s
pedigree as a trusted capability partner for the Australian
Defence Force for more than two decades.
The panel builds on the wealth of knowledge and
exemplary record Raytheon Australia has established
for successfully delivering complex naval programs
on time and on budget, notably as the combat system
8 Asia Pacific Defence Reporter MAY 2022

integrator for the Hobart Class DDG and the Collins class
submarine programs, and the first CLCM implementation
for Navy’s Arafura-class Offshore Patrol Vessels (OPVs).
Raytheon Australia Managing Director Michael Ward
said the new DDG Australian Industry Panel builds
on Raytheon Australia’s in-depth understanding of the
DDG program, its expertise as a CLCM leader, and its
commitment to a ‘whole-of-industry’ approach.
“The only way to truly realise the full operational
capability of the DDG – while also meeting schedule and
budget targets – is to rely on the wide-ranging expertise
that exists with industry, both big and small,” he said.
“Our experience on the Air Warfare Destroyer program
taught us the critical need to work hand-in-hand with
other global primes and local SMEs in order to integrate
and tailor global systems, practices, tools and process.
“Defence is now seeing the benefit of these
collaborations with industry starting to weave a more
strategic collaboration approach that will lead to better
operational outcomes for Australia.”
Raytheon Australia has an unrivalled DDG pedigree
– from its role as combat system integrator within the
Air Warfare Destroyer Alliance, to leading the project
management office ensuring the DDGs were delivered

on time and on budget to meet the Australian
Government’s industry reform targets.
This involved bringing industry together to
successfully manage the schedule, budget and supply
chain of the overall program while also leading the
integration of 10 major subsystems, and the delivery
of more than 3,500 major pieces of combat system
equipment.
Navantia Australia, and Thales Australia, together
with local SMEs Willyama, JLB-Yaran and Capability
Partners, will join Raytheon Australia’s DDG CLCM
team. These critical partners will be supported by a
larger group of Australian SMEs who will be engaged
when their specialist capabilities are required to
optimise whole-of-life support to Navy.
Chris Jenkins, Thales Australia CEO said “We have
been part of the DDG story for the past decade –
from supporting the Air Warfare Destroyer Alliance to
our engagement in the DDG sustainment enterprise.
We stand ready to continue that support and we
are thrilled to be part of the DDG Industry Group
announced by Raytheon Australia today to support
the Capability Life Cycle Management activities for
the DDGs.”
The DDG Australian Industry Panel also incorporates
local defence industry SMEs, including asset
management specialist Capability Partners, and
Indigenous enterprises JLB-Yaran and Willyama, that
have proven technical and commercial expertise in
engineering, logistics, quality assurance, supply chain,
cyber security and enterprise ICT.
Willyama Services owner Kieran Hynes applauded
the new collaboration. “Willyama’s inclusion in
the DDG Australian Industry Panel is yet another
opportunity for our team to contribute to Australia’s
sovereign defence capability. We have been working
with Raytheon Australia and Defence more broadly
to create opportunities in cyber security and IT for
Indigenous Australians and veterans through the
successful delivery of projects, and we are looking
forward to providing our expertise for the DDG
Capability Life Cycle Management,” he said.
Capability Partners founder Peter Kohler said:
“Capability Partners are happy to play a critical role in
the DDG Australian Industry Panel through the ongoing
development and provision of Asset Management
strategic guidance, program optimisation and
leadership of the DDG CLCM. We have been working
closely with Raytheon Australia during the delivery of
the OPV CLCM and look forward to further developing
our ongoing partnership in delivering the goals of the
Plan Galileo Future Maritime Sustainment Model.”
Managing Director of JLB-Yaran, Brendan Dumbrell
said the company was pleased to be partnering with
Raytheon Australia in the DDG Australian Industry
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Panel. “We are a trusted partner to CASG, and we look
forward to working with Defence and the Australian
Industry Panel to enhance the DDG capability with our
experienced team of ILS managers. We are excited to
support the delivery of the Commonwealth’s Continuous
Shipbuilding Program and play our part supporting the
development of a resilient National Supply Chain, of
a key enabler of Plan Galileo. As an Indigenous and
Veteran owned Australian SME, we also look forward
to developing and championing this opportunity to
ensure both opportunities for Indigenous professional
development and a strong veteran workforce.”
Raytheon Australia has a long history of successful
industry collaboration and recently celebrated the
successful first year as CLCM for Navy’s OPV program.
The program is the first implementation of Navy’s
Plan Galileo Future Maritime Sustainment Model and
Raytheon Australia has established a world-class
integrated asset management approach to facilitate
the transition of the first OPVs into sustainment.
The DDG Australian Industry Panel is uniquely qualified
to deliver CLCM services for Navy. The coalition’s depth
of knowledge and experience ensures maintenance
and sustainment services are always future ready,
keeping pace with the demands of tomorrow’s complex
naval programs.

FURTHER TACEW INSTALLATION
AND CONTRACT AWARDS
– 7 APRIL 2022 –

Cirrus Real Time Processing Systems (“Cirrus”),
Australia’s leading mission training system developer,
has today announced the successful delivery of a
TACEW system and further related contract awards.
The Tactical Electronic Warfare (TACEW) training
system has been developed by Cirrus in collaboration
with RAN EW instructors to provide end to end simulation
of modern naval EW suites within a tactically immersive
synthetic environment.
Cirrus’ Managing Director, Mr Peter Freed stated “The
TACEW System has been used successfully since 2019
for training the RAN’s Electronic Warfare (EW) personnel
from its major fleet units (MFU’s). I am very pleased to
announce that this now extends to EW training of RAN
submarine personnel with the installation of a TACEW
system at the RAN Submarine Training Systems Centre
(STSC) at HMAS Stirling in WA, which was ordered under
a previously announced contract.”
Mr. Freed further stated “I am also pleased to
announce two related contract awards, with the first
being for provision by Cirrus of ongoing engineering
services in support of this latest TACEW installation

at STSC. Under the second contract award, Cirrus will
supply STSC an additional TACEW trainee workstation
and integrate it to the Collins Submarine Multi-Mission
Tactical Trainer (SMMTT). This will enable EW training
to occur as an integral part of Collins command team
training. These contracts further demonstrate that a
sovereign industry capability in the development of
mission training systems to support the ADF is more
than an aspiration, it is an established reality.”
The Tactical Electronic Warfare (TACEW) training
system has been developed by Cirrus in collaboration
with RAN EW instructors to provide end to end
simulation of modern naval EW suites within a tactically
immersive synthetic environment. TACEW incorporates
an Integrated Learning Management System (ILMS) that
by managing training data and adminstrative functions,
enables instructor time to focus on knowledge transfer.

REGISTER NOW!
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GENERAL NEWS
AUSTRALIA TAKES NEXT STEP
TO DELIVERING GUIDED
WEAPONS AND EXPLOSIVE
ORDNANCE ENTERPRISE
– 5 APRIL 2022 –

The Morrison Government has taken a major step
forward in delivering a $1 billion Sovereign Guided
Weapons and Explosive Ordnance Enterprise, officially
announcing strategic partners Raytheon Australia and
Lockheed Martin Australia.
The Minister for Defence the Hon Peter Dutton MP
said three Australian-based companies – The Australian
Missile Corporation, The Sovereign Missile Alliance and
Aurecon Advisory – will support prime contractors as
sovereign industry partners of the Guided Weapons and
Explosive Ordnance Enterprise.
“Australia’s strategic environment is becoming more
complex and challenging, the Indo-Pacific now sits at
the epicentre of global strategic competition,” Minister
Dutton said.
“It is imperative that we work closely with like-minded
countries and industry partners to develop a more
capable military force to defend Australia.
“I am pleased to announce Raytheon Australia and
Lockheed Martin Australia have been selected as initial

industry partners of the Guided Weapons and Explosive
Ordnance Enterprise.
“These two companies, along with their US-based
parent companies, are the largest suppliers of guided
weapons to Defence.
“We will be working with them to rapidly increase our
ability to maintain and manufacture guided weapons
and their components in Australia.
“We know we need to work closely with our partners
to bolster our self-reliance and this is another major step
in delivering that sovereign capability here in Australia.”
The announcement comes as Minister Dutton officially
opened a new $96 million state-of-the-art maintenance
facility for Navy guided weapons in at Orchard Hills in
Western Sydney.
“The facility is a world first for its inherent safety and
functionality, and will include advanced software to
optimise weapons maintenance,” Minister Dutton said.
“It is also just one example of the infrastructure that
will need to be delivered in coming years to support our
Sovereign Guided Weapons eco-system in Australia.
“We are building new facilities and infrastructure to
ensure we get the maximum lethal capability from our
current missile stocks today and we are partnering with
two of the world’s foremost missile makers to build our
own manufacturing base in Australia in the future.”

An SM-2 standard missile is launched from HMAS Hobart
missile firing off the coast of Hawaii during Exercise Rim of
the Pacific 2020. Credit: CoA / Ernesto Sanchez

Minister Dutton emphasised the increasing
opportunities for Australian industry as the enterprise
continues to grow.
“This is an incredibly complex undertaking that will
see this new manufacturing capability built from the
ground up.
“Accelerating the guided weapons and explosive
ordnance enterprise will be a whole-of-nation endeavour.
“Our prime industry partners will work with a panel
of local Australian-based providers to deliver an array
of necessary infrastructure to support this program into
the future.
“There will be many opportunities for Australian
companies and workers, not just in manufacturing but in
maintenance, infrastructure, research and development
and test and evaluation.
“This is an important step towards delivering a
necessary capability and is further demonstration of
the Morrison Government’s commitment to protect our
sovereignty and keep our nation safe.”

We’ve delivered Australia’s most lethal naval capability together
Established Australia’s largest naval design team together
We’re working on innovative ways in sustainment together

2012
Established as an
Australian company
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HMAS Adelaide
commissioned

HMAS Canberra
commissioned

Opening of Canberra
Headquarters

HMAS Hobart
commissioned

Shipbuilding Management
Systems (SMS)
contract signed

LHD Sustainment
contract signed

LHD and LLC design
authority transfered
to Australia

Opening of Melbourne
Naval Design &
Engineering Centre

Platform Design Services
(PDS) contract signed

IPMS Simulators and
Playback Centres for
DDG and LHD delivered

GENERAL NEWS
DARPA, AFRL, LOCKHEED MARTIN
AND AEROJET ROCKETDYNE TEAM
SUCCESSFULLY DEMONSTRATE
HAWC, HYPERSONIC
AIR-BREATHING WEAPON
CONCEPT
– PALMDALE, CALIF., APRIL 5, 2022 –

The Defense Advanced Research Projects Agency
(DARPA), Air Force Research Lab (AFRL), Lockheed
Martin and Aerojet Rocketdyne team successfully flight
tested the Hypersonic Air-breathing Weapon Concept
(HAWC). This historic flight reached speeds in excess
of Mach 5, altitudes greater than 65,000 feet and
furthers the understanding of operations in the highspeed flight regime.
“Our work with DARPA and AFRL on the HAWC
program demonstrates that air-breathing hypersonic
systems are a cost-effective solution to address rapidly
emerging threats in the global security arena,” said
John Clark, vice president and general manager
Lockheed Martin Skunk Works®. “The success of this
flight test is evidence that a strong partnership between
government and industry is key to solving our nation’s
most difficult challenges and enabling new capabilities
to counter threats to U.S. and allied forces.”

Lockheed Martin is proud to support multiple
hypersonic systems development projects and is
leveraging resources, talents, and lessons learned
across the corporation to positively influence
outcomes. Additionally, Lockheed Martin is weaving
a digital thread throughout the design, test and
manufacturing process to ensure it can produce
hypersonic systems at the rates required to meet the
warfighter’s need.

RAYTHEON MISSILES & DEFENSE
AWARDED $651 MILLION TO
PRODUCE SPY-6 RADARS FOR
NEXT-GEN US NAVY SHIPS
– TUCSON, ARIZ., MARCH 31, 2022 –

Raytheon Missiles & Defense, a Raytheon
Technologies business, was awarded a $651
million, with options totaling $2.5 billion, hardware,
production and sustainment contract for full-rate
production of the AN/SPY-6(V) Family of Radars. The
contract, with options, totals $3.2 billion and five
years of radar production to equip up to 31 U.S. Navy
ships with SPY-6 radars.
Under the contract, RMD will produce solid state,
fixed-face and rotating SPY-6 variants that will deliver

unprecedented integrated air and missile defense
capabilities for seven types of U.S. Navy ships over the
next 40 years. Those vessels include the Navy’s new
Arleigh Burke class Flight III destroyers, aircraft carriers
and amphibious ships; today’s Flight IIA destroyers will
be backfit with an upgraded radar.
“There is no other radar with the surface maritime
capabilities of SPY-6,” said Wes Kremer, president
of Raytheon Missiles & Defense. “SPY-6 is the most
advanced naval radar in existence, and it will provide
our military a giant leap forward in capability for
decades to come.”
Since its inception, more than $600 million has been
invested in the development and manufacturing of
the SPY-6 family of radars. When compared to legacy
radars, SPY-6 will bring new capabilities to the surface
fleet, such as advanced electronic warfare protection
and enhanced detection abilities.
SPY-6 array radar variants have between nine
and 37 radar modular assemblies, known as RMAs.
Common RMAs allow SPY-6 to be scalable and
modular to support production for the U.S. and partner
nations across all variants, to include the Enterprise
Air Surveillance Radar. This commonality supports
standardized logistics and training for those who work
on the radars.

2022
HMAS Brisbane
commissioned

IPMS DDG Playback
Centre installed

HMAS Sydney
commissioned

HMAS Stalwart
commissioned

100% Australian
workforce achieved

Hobart class design
authority transferred
to Australia

Data Analytics Centre
established in Sydney

HMAS Supply
commissioned

AOR Sustainment office
opens in WA open

Certified ISO55001:2014
Asset Management
Systems

Strategic Agreement
signed with CoA

AOR sustainment
commences

LLC capability upgrade

Celebrating Ten Years
as an Australia company

... and more
to come.
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HUNTER FRIGATES
Hunter frigate port bow view (BAE Systems image)

KYM BERGMANN // CANBERRA

HUNTER FRIGATE DESIGN
APPROVED FOR CONSTRUCTION
The Hunter class frigate program has received quite a bit of criticism lately – including from APDR – but prime contractor
BAE Systems says that much of this has been misplaced. To summarise the negatives: there has already been a two-year delay
in the schedule; the RAN ships are heavier than the Royal Navy Type 26 reference design; and the Australian-specific design
changes are more significant than anticipated.

W

e tackled all these items during a
briefing with BAE Systems Craig
Lockhart – Managing Director of ASC
Shipbuilding – and started with the situation
regarding the Type 26 Global Combat Ship, of
which an initial batch of three are under contract
for the RN. The design was selected by Australia
because of the emphasis on anti-submarine warfare
capabilities and the timeline for its construction,
which is four years in advance of the RAN project.
In principle, this means that during construction
– and especially during sea trials – any problems
discovered on the parent ship could be fixed and
the results fed back into the Australian build. The
reality has proven more complex, with the first of the
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City class being constructed at Govan in Scotland
experiencing weight growth even at quite an early
stage. Referring to the future HMS Glasgow, Mr
Lockhart explained:
“The Type 26 – being a new design – did have
some problems in the early stages. Most of those
related to the maturity of parts and equipment going
into the ship. The platform itself was relatively design
mature – and a balance was achieved giving priority
to its anti-submarine warfare capabilities.
“This is a very dense ship in terms of its systems
and detailed design. It is also a unique ship in that
all of its elements have been subjected to extremely
exacting design criteria for noise, shock, vibration and
survivability. This is to ensure that it is the most capable

ASW frigate operating anywhere in the world.
“When equipment started arriving from suppliers
there was quite a considerable difference in weight,
space enveloped and form, fit & function from the
suppliers to what had originally been specified.”
Mr Lockart is referring to a myriad of subsystems
that make up a modern warship such as pumps,
pipes, various motors, hydraulic systems and assorted
pieces of machinery. The essence of an ASW frigate
is to make it as silent as possible – and the Type 26
has incorporated various noise reduction techniques
originally developed for nuclear submarines. These
include shock mounting various systems so that their
vibrations are insulated from the hull and the use of
curved pipes rather than ones with sharp joins.

HUNTER FRIGATES
The ship is designed to be as hydrodynamically
smooth and quiet as can be achieved without
sacrificing speed and stability. The noisier gas turbine
– relatively speaking – is only used for high-speed
running. For ASW operations the ship is powered
by a diesel-electric drive system that is optimised to
run very quietly up to quite a high (classified) speed.
Another area of contention is the creation of a
digital “twin”- or virtual ship — the existence of which
was meant to make design changes easier, but the
reality is more complex. Mr Lockhart explained:
“When we created the design in the digital
environment using software called ‘Windchill’ — and
the CAD model for the Virtual Ship — when we
reached zone design and system design maturity we
cut that across into the Australian ship. This allows
us to control the configuration in the Australian
environment. What that allows us to do is take that
design as it has been frozen and apply the Australian
changes to that model.
“We still need to follow a process that moves
us from specification requirements review (SRR)
to system design review (SDR) – which is a whole
ship balanced design – and then finally into detailed
design. That generic process does not change,
despite having a digital model. The digital model
enables us to cut those zones across as they mature
without having to wait for the whole ship. It also
allows us to accelerate the detection of potential
clashes by doing this zone by zone. Many systems are
transversal in nature, spanning the entire ship – so
designing zone by zone does come with some risk,
but working with a digital model allows us to manage
that risk.”
There are several ways of calculating the
displacement of a ship, so the best thing is to use an
apples-for-apples comparison. Mr Lockhart explained:
“The reference design is 7,600 tonnes, light ship.
The Hunter design is 8,800 tonnes, light ship.”
“The difference between the reference and the
Hunter is made up of two primary features. The first
is the growth of the reference ship itself; the second
is the addition of the agreed Australian-specific
capabilities, which came with further weight growth.”
The philosophy behind the decision to select the
Type 26 was that everything below the main deck
would be left exactly as it is being built for the RN,
with the changes for the RAN being limited to the
superstructure. More specifically, the main differences
are the distinctive – and large – integrated radar mast;
the Mk 41 vertical launch missile system; the combat
system centred on the USN’s Aegis Baseline 9;
and different aviation arrangements for the MH-60R
embarked helicopter. When fully loaded – fuel, crew,
weapons, food and so on – according to Defence the

Hunter class might reach 10,000 tonnes.
Many of the details were contained in a negative and
confidential 36 page Engineering Team Assessment
internal document from Defence that was leaked
early in February. It had concluded that the combat
system and the radar would consume more power
than the ship was designed for and that because of
weight growth the Hunters were approaching their
design margin.
Mr Lockhart took issue with several aspects of the
report:
“We have undertaken a number of weight
reduction initiatives that looks at everything from
materials to construction methods, different suppliers,
different methodologies and issues of redundancy
and resilience. As a result we have been able to

elements such as the radar, the combat management
system, the aviation changes and many of the unique
environmental changes.
“That goes to the heart of the leaked document –
which was pulled together by the technical community
and pre-dated SDR — and identifying the known risks
moving from SSR. It was known at the time that we
would address these issues during the year-long SDR.
“We came out of SDR will 11 major
recommendations and 37 minor ones. All of those
have been successfully actioned – and closed.”
Despite the impact of Covid, work at Osbourne is
well underway:
“We are now moving to whole ship Preliminary
Design Review (PDR), which will be completed by
June 2023 – and we are on track to meet that date.

The essence of an ASW frigate is to make it as silent as possible
– and the Type 26 has incorporated various noise reduction
techniques originally developed for nuclear submarines.
Welding on Hunter frigate block (BAE Systems photo)

significantly improve the weight control of the ship.
“We have also applied these to the refence ship,
which has now been at a stable weight for the past
24 months.
“Working with CASG meant that by October
2021, we were able to meet all 23 performance
criteria for the ship with a balanced design. Yes,
Hunter will be heavier than the reference ship – but
CASG head of naval engineering, BAE Systems and
the independent chair of the SDR have assessed
that the design is mature and is ready to go into
detailed design. Having a balanced design means
that we have stabilised the architecture of various

We are now working with key suppliers. An important
part of PDR is achieving equipment parts maturity. It
will focus on the Australianisation of the design – and
combat system maturity is on the critical path.
“Ordering of long lead items such as gearboxes,
valves and pumps, motors and so on is already well
underway. There are always some supply chain risks
– and when you look at Brexit, COVID, Ukraine, there
are disruptions occurring globally. This is everything
from raw materials – steel, rubber, copper and so
on – that then have effects on availability and prices.
It’s a significant challenge – but nevertheless we are
comfortable with where we are overall.
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HUNTER FRIGATES
Mr Lockhart summarised the current status of ASC
Shipbuilding:
“The shipyard is now fully operational, we have all
units for the first three blocks being manufactured.
We have vertically consolidated the first two of those
units to 100% quality assurance by Lloyds.
“In terms of sovereign capability, what we have
achieved in the last 12 months is significant. This
applies to the people at the shipyard and the
processes involved.
“We now have the world’s most advanced shipyard
building one of the world’s most advanced frigates in
the form of Hunter.
“We are exceeding our 54% AIC – and we are now
at 64% and growing. We have taken on our second
cohort of graduates; our second cohort of interns;
we have transferred the design from the UK; we have
all the tool sets we require on site. Let’s give some
credit for the tremendous achievements already made
in developing sovereign capability.”
Aside from design and construction, debate
continues about whether the Hunter class are suitably
equipped to fulfill the role of a major naval surface
combatant. Much of this revolves around whether 32
VLS cells is sufficient in a high threat environment
when compared with 96 cells for current generation
10,000 tonne USN Arleigh Burke destroyers. Even
Japan’s Arleigh Burke-based Atago and Kongo class
ships – quite close to the Hunters in size – have 90
and 96 cells, respectively. Another Arleigh Burke
clone – South Korea’s KDX III Sejong the Great class

Hunter frigate units being consolidated at Osborn (BAE Systems photo)

– have a massive 128 cells.
Given the importance of missiles for both offence
and defence, the more you have the better off you
are. However, before being instantly critical of the
Hunter class for that reason alone, it needs to be
remembered that they are primarily designed to be
an ASW asset rather than an air defence ship. None
of the Arleigh Burke variants mentioned above are
particularly well suited for the ASW role. The USN
and Japanese ships only have a hull mounted sonar;
the Korean ships additionally have a home grown
passive towed array of unknown effectiveness.
These countries all take the threat from hostile
submarines very seriously, but they go about
addressing the problem in different ways with the USN
preferring to use its vast arsenal of airborne platforms.
However, for smaller navies – and especially for
single ships -the most effective way of detecting

Aside from design and construction, debate continues about
whether the Hunter class are suitably equipped to fulfill the role
of a major naval surface combatant.

The Arleigh Burke-class guided-missile destroyer USS
Spruance (DDG 111) sails in formation during a U.S.-Japan
bilateral exercise, April 12, 2022. (U.S. Navy photo by Mass
Communication Specialist 3rd Class Javier Reyes)
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modern, very quiet submarines is by using variable
depth active sonars. This is because passive sonars
are unlikely to hear very much these days other than
some commercial surface traffic and the background
noises of the ocean itself. The only active sonars on
these ships are all hull mounted – and while they
can be very good for short range detection their
performance falls away with distance and they cannot
compensate for water layers of different temperatures
and salinity that can reflect or refract sound waves.
They all carry helicopters that have a dipping active/
passive sonar and the ability to drop a sonobuoy
field – and this has become their main ASW asset.
However, as effective as they are, helicopters can’t
be everywhere at once and they need to land
regularly to refuel. At least the USN and Korean navy
have two ASW helicopters per ship; Japan; Australia

and the RN only have one each.
At the heart of the Hunter class ASW capability
is the massive Thales 2087 low frequency activepassive variable depth sonar (VDS) that can put a
huge amount of power into the water and then listen
for the echo from a submarine. This proven capability
already equips RN Type 23 ASW frigates and also
the French and Italian FREMM classes. As the Type
23s are gradually retired, their towed arrays will
be progressively transferred to the Type 26 ships.
While many performance details are classified, active
systems have an excellent record in detecting and
tracking submarines. In addition to VDS, these ships
also have hull mounted sonars and ASW helicopters,
meaning that at the very least enemy submarines will
be kept at a distance of several tens of kilometres
rather than risk being attacked.
The Hunter class will arguably be the most effective
ASW ships in the entire Pacific, having not only the
VDS but also an Ultra hull mounted sonar – with data
from both sensors being fused with other information
such as from the MH-60R helicopter giving an
unprecedented underwater picture. When combined
with their ability to operate very quietly they represent
a new generation of submarine hunting capability.
Compared with similar sized ships the Hunters
also have a large internal multi-mission bay able to
accommodate a great deal of additional equipment –
up to an including a CH-47 Chinook helicopter. This
could be used in support of land operations – such
as Special Forces insertion – and for increasingly
prevalent humanitarian and disaster relief missions.
The Arleigh Burke series – as formidable as they are
– lack this feature.
Finally, anti-air and anti-surface warfare is currently
dominated by missiles. However, directed energy
weapons are not far away and are expected to be
fielded in large quantities within the next decade.
These might completely take over from missiles for
short and medium range self-defence, meaning that
the number of VLS cells equipping a ship might not be
nearly as critical as it appears to currently be the case.

AUKUS
The future Virginia-class attack submarine Montana (SSN 794) conducts initial sea trials, Feb. 1, 2022, in the
Atlantic Ocean. Montana is the 10th Virginia-class submarine. (U.S. Navy photo courtesy of HII by Ashley Cowan)

KYM BERGMANN // CANBERRA

NUCLEAR POWERED SUBMARINES AND
THE PROBLEM OF NON-PROLIFERATION
The decision to acquire nuclear powered submarines is arguably the most strategically significant acquisition decision Australia has
ever made. However, in a cart-before-the horse manner it is a choice that has been made before we know which sort of submarine we
will get, where it will be built, how much it will cost – and especially the delivery timeframe. There seems to be a general assumption
that the AUKUS agreement with the US and UK is going to fix everything for us.

I

t’s a bit like Miss Australia being all aflutter,
having been engaged to that smooth talking but
ultimately untrustworthy Mr Macron, only to now
be courted by both that distinguished Mr Biden
and the charming Mr Johnson with his strange
hair. Both so powerful and rich – and both of them
speaking a language we can understand! “How
could they be interested in little me, when all I have
to offer is a huge country that is an unsinkable
aircraft carrier, with limitless mineral resources and
cash to burn on all those wonderful products that
they keep showing me pictures of?”
The most obvious limitation of AUKUS is that it
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seems to be a high-level agreement for information
sharing and cooperation on various topics – most
importantly submarines, but also hypersonics and
cyber – rather than a binding security treaty. Whether
it will survive a change of President in the US is
unknown, but if Donald Trump is re-elected in 2024
one of the first casualties might be the NATO alliance
and all of the security fallout that will accompany its
disintegration. Similarly for the UK, a future Prime
Minister might not see pro-Brexit anti-France AUKUS
in the same positive light.
To move the submarine decision along, the
government has announced that the process has

been simplified and that Australia will acquire either a
Virginia class from the US or an Astute class from the
UK. There will be no Australian-specific submarine.
There won’t even be a hybrid class, seeking to
combine the best features of the two designs – it will
simply be one or the other.
In that case – and for the sake of further simplicity
– it won’t be the Astute. The first and most important
reason is that its PWR2 nuclear reactor powering
them was taken out of production a decade ago
because of safety concerns. Apparently, the reactor
has design flaws that could lead to fatal accidents.
Parts of PWR2s are still around presumably
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AUKUS
warehoused somewhere to go in the final two Astutes
still under construction. But no more are being built
and the production line won’t restart for Australia,
even if we wanted something classified as unsafe in
our submarines.
The next generation PWR3 reactors for the future
Dreadnought class are much larger and won’t fit in
an Astute. Of course, the Astute could be completely
redesigned to take the PWR3 – but then it would be
a bespoke design just for Australia of unknown cost
and risk, not the off-the-shelf solution that we have
been promised. In addition, UK submarines use their
own weapons such as the Spearfish heavyweight
torpedo and their own combat management systems
(CMS). Australia has previously made it abundantly
clear that only US weapons and CMS will do.
Having simplified the situation to being one of
Virginia class or nothing – at least according to
current procurement guidelines – acquiring Australian
built examples of those in less than 20 years will be
challenging. The government keeps hinting that steps
are being taken to accelerate the acquisition of the
capability, but no details have been made available.
The US production line looks to be fully loaded for
many years to come and it’s unclear why the USN
would be prepared to sell some of their submarines
to Australia. There are major supply chain issues
involved in submarine construction and more of them
can’t be cranked out on demand. The situation is
similar to an airline deciding that it suddenly wants
to buy eight Boeing 737s or Airbus A320s – if you
call up and place an order today you will receive your
first aircraft in 2030 if you are lucky. The only way to
acquire one faster is if another airline gives up their
production slots – and why would they do that?
The Australian decision is further complicated by
the fact that both submarines under consideration
are powered by weapons grade highly enriched
uranium (HEU). From the point of view of a submarine
operator this is attractive because the reactor doesn’t

The Virginia-class attack submarine USS Delaware (SSN 791) at Naval Submarine Base New London before getting
underway, March 26, 2022. (U.S. Navy photo by Chief Mass Communication Specialist Joshua Karsten)

with our partners to identify options, and at this
stage all options are on the table. Over the 18
month consultation period, we are identifying the
optimal pathway for Australia to acquire a nuclearpowered submarine. Until that work is completed it is
premature to speculate on details.
“The taskforce is staffed with representatives from
across Government including staff from ANSTO,
ARPANSA, ARWA the Departments of the Prime
Minister and Cabinet, Foreign Affairs and Trade,
Education Skills and Employment, Industry and
Attorney-General and ASIO.
“Australia remains steadfast in its support of the
nuclear non-proliferation regime and its cornerstone,
the Treaty on the Non-Proliferation of Nuclear
Weapons. Australia intends to implement the highest
possible non-proliferation standards in order to

The next generation PWR3 reactors for the future Dreadnought
class are much larger and won’t fit in an Astute.
need to be refuelled during its 30 year life. Reactors
using commercial grade Low Enriched Uranium (LEU)
typically need to be refuelled once every 10 years.
However, using HEU has its own problems, not
the least of which is that it is a potential nightmare
for countries such as Australia, who are committed
to the cause of nuclear weapons non-proliferation.
Defence itself says:
“In terms of boat selection, Australia is working
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strengthen the integrity of the nuclear non-proliferation
regime. Non-proliferation implications are at the
forefront of our considerations in developing the
optimal pathway for Australia’s acquisition.”
An expert in non-proliferation Professor Alan
Kuperman recently visited Australia to argue against
the use of HEU naval reactors because the fuel can be
converted into nuclear weapons fairly easily. If Australia
is allowed to purchase these types of reactors, why

not every other country in the region? He believes that
if Australia really wants a nuclear powered submarine
we would be better off – by far – acquiring one that
uses LEU. He explained that France has moved very
successfully from HEU to LEU:
“France realised it would be cheaper to use
commercial grade uranium from their very large
electricity generation sector for their submarine
fleet rather than having an enrichment plant
exclusively for their relatively small naval demand.
They studied the problem and concluded that
indeed they could move from HEU to LEU – and in
the process designed a submarine that was more
powerful. The LEU fuelled submarines have more
power than their HEU counterparts.
“What determines the amount of energy you can
produce is the total amount of the isotope U235 that
you have available. When you go from HEU to LEU
it really depends on the size of the reactor core that
is being used.
“The Chinese have always used LEU naval reactors.
That means that two out of the six nations that have
nuclear powered submarines use LEU – and the US
is considering moving in that direction. All six countries
also have nuclear weapons. As well as Australia, there
are three countries that have expressed an interest
in naval reactors. These are South Korea, which
says it would use LEU because of non-proliferation
concerns; Brazil, which will presumably use French
LEU technology – and Iran, which says it wants HEU.
In the latter case, everyone thinks this is a cover story
for a nuclear weapons program.”
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AUKUS

The Virginia-class attack submarine USS Minnesota (SSN 783) makes its way down the Thames River and past the city of
New London after departing Submarine Base New London in Groton, Conn., for routine operations, Jan. 6, 2022. (U.S. Navy
photo by John Narewski)

HEU is made up of more than 95% Uranium 235,
which is exactly what nuclear warheads are made
from. Commercial grade LEU has less than 5% U235,
which means that it is useless in weapons production.
The HEU that the USN uses comes directly from the
country’s nuclear weapons stockpile – so it either
was previously in a warhead or was produced to go
into one. What goes in US submarines and nuclearpowered aircraft carriers is exactly the same as the
material that goes in warheads. It’s even stored in the
same place.
According to Professor Kuperman, when you use
HEU to power a submarine it comes in the form of a
metal but is then converted into something else – the
exact details are highly classified – possibly an oxide
or some type of ceramic. This is then surrounded in
cladding and shaped into a volume that fits in the
reactor core. He says:
“If you wanted to remove the fuel from the reactor
core and make it into a nuclear weapon you would
need to convert it back to a metal. The International
Atomic Energy Agency says that process would take
between one and three weeks.”
It is estimated that a Virginia class submarine uses
almost 500kg of Uranium, of which 95% is U235.
The amount needed to make a weapon depends on
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the sophistication of the design. To make a 10 kiloton
bomb using today’s technology – roughly the power
of the one that destroyed Hiroshima – needs about
4kg of U235. The US government imposes the most
stringent possible controls of amounts of U235 in

roadmap – a justification; a norm – that will enable
less trustworthy countries to acquire the means to
make hundreds of bombs.”
In circumstances where the US would decline to
supply HEU reactors to other countries, the AUKUS
precedent would clear the way for them to legally
enrich their own Uranium or to acquire the technology
elsewhere, such as from Russia. In theory, how could
Australia possibly object if in the future Iran – or
countries much closer to here – announced that
they were going to enrich 1,000kg of Uranium, but
promised it would only be used in naval reactors?
The only way for Australia to responsibly move
forward is to acquire submarines powered by LEU
reactors, which is certainly something that the US —
and to a lesser extent the UK – could help with under
AUKUS. The country best placed for the technology
is France, but since they have been snubbed the
current chances of their involvement are small.
If Australia had pursued the option of a nuclearpowered Attack class then the $5.5 billion we are
in the process of writing off would not have been
completely wasted. The parent Barracuda design uses
an LEU K-15 reactor that produces 150 Megawatts
of power. It needs to be refuelled every 10 years, but
apparently France has an automated process for doing
that in a matter of days, rather than the years it used to
take previous generation submarines.
As things stand, the next generation USN attack
submarine – the SSN(X) – might also be powered
by LEU. Australia might wish to consider joining that
program because as things stand we will be buying
the very last of the Virginia class – and none of them
will be arriving much before 2040 in any case.

As things stand, the next generation USN attack submarine –
the SSN(X) – might also be powered by LEU.
excess of 5kg – indirectly confirming the calculation
about what is needed to make a modern bomb. Even
using World War 2 technology, only 25kg of U235
is needed.
This means that the HEU in a single Virginia class
submarine is enough to make between 20 and 100
nuclear weapons. No one is accusing Australia of
using the purchase of nuclear powered submarines
as a back door to making bombs – but the concern is
the precedent it sets. Professor Kuperman continued:
“If this is what Australia gets then other countries
will demand the same thing. If Australia wants to
acquire enough HEU to make 800 nuclear weapons
it opens the door to widespread proliferation. You
need to think if that’s in your interests to create a

In the meantime, Australia desperately needs an
interim submarine capability in the form of a Nextgen
Collins. The RAN is already ridiculously arguing
that operating three classes of submarines is an
impossibly difficult undertaking. The US operates four
classes. Multiple classes are operated by China, India
and Russia. Japan and South Korea each operate
three classes without any difficulty.
The functionality of Australia’s diesel electric
fleet could also be greatly enhanced by building a
submarine refuelling facility on Christmas Island,
which is 2,500km closer to the South China Sea than
the home base of Fremantle. The US forward deploys
to Guam; we should adopt the same approach and
use our offshore territories for strategic benefit.

100% Australian Made & Owned

Maximum capability
with minimum logistics

AUTONOMOUS OCEAN SURVEILLANCE
YES

BLUEBOTTLES CAN

✓ Operate unescorted in Australia’s EEZ certified by AMSA

✓ Power 150W to partner payload for months with 8 hours sun per day

✓ Operate using 3 forms of renewable energy = sun + wind + waves

✓ Lower and recover sensors, modems and thin line arrays to varying depths

✓ Operate without fossil fuels and associated logistics

✓ Transport overland via RTA trailer & standard SUV

✓ Advance in all conditions

✓ Launch + recover from crewed vessels as small as 28m 200 tonnes
e.g. MV Whale Song

✓ Operate in strong currents e.g. East Australia and Leeuwin

✓ Launch + recover from ports with large tidal ranges e.g. Darwin and Broome

✓ Operate in Doldrums with no wind or waves e.g. Timor Sea

✓ Launch + recover without support boat or being towed

✓ Patrol reefs, shoals & islands e.g. Timor Sea and Indian Ocean

✓ Launch + recover from a standard council boat ramp

✓ Operate in storms, headwinds and hold station by lowering and
securing solarsail
✓ Lower solarsail for tactical range advantage
✓ Situational awareness, detection & classification via radar, 360 degree
and PTZ cameras
✓ Communicate LIVE via hi and low bandwidth satellite
✓ Carry 300kg partner payload

ocius.com.au

A Zodiac approaches HMAS Huon during a dive exercise off Sydney Heads.
Credit: CoA / Bonnie Gassner

GREG MAPSON // SYDNEY

A MINE COUNTERMEASURES AND MINING
UPDATE 2022
The recent mining event during the Ukraine-Russia conflict in the Black Sea on March 3 is a timely reminder of the threat posed by
this type of weapon. An Estonian Freighter sank after a minelike explosion in the approaches to Odessa with possible loss of life.
A number of other incidents unfolded, including buoyant anti invasion mines allegedly laid by Ukraine as a protective minefield in the
approaches to Odessa breaking loose from their moorings and floating free.

T

here is some speculation that these mines were
in fact laid by Russian forces as their condition
(absence of rust and fresh paintwork) and the
distance from Odessa where they were allegedly
laid, make their Ukrainian origin open to conjecture.
Disinformation abounds and it is unlikely to be
confirmed either way. Romanian MCM units disposed
of one mine floating near their maritime border with
Bulgaria and the Turkish MCM force another floating
near the Bosporus. The disruption to all shipping has
been considerable and Maritime Shipping Insurance
brokers headquartered in London have stated that
Ukrainian waters, part of the Black Sea and Sea of
Azov as ‘high risk’ for shipping insurance premiums
and coverage has been removed in some cases
altogether for ships operating in the area.
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Meanwhile back in Australia, where is the RAN
up to in its main programs to rejuvenate MCM and
Mining as of May 2022? As readers may well be
aware, there are three Mine warfare programs
underway: SEA 1778, SEA 1905 and SEA 2000.
Both SEA 1778 and 1905 are lead projects into the
RAN embrace of Remote Autonomous System and
Artificial Intelligence (RAS-AI).

SEA 1778 – TASK GROUP MCM –
PHASE 1
This project had its genesis in the 2007-2008
period and has taken some considerable time
to move through the acquisition phase. COVID
restrictions have impacted significantly of late. The

history of this project is important to understand as
it impacts the way forward for SEA 1905. Notably
SEA 1778 still bears the descriptor ‘Phase 1’
which was when it first entered the capability
cycle, there were two other phases to follow.
Phase 1 was aimed at acquiring a number of
‘MCM toolbox’ items and getting them into the
hands of the operators by 2013. Phase 2 was
aimed at procuring more and or refining those
things in the toolbox that demonstrated best
efficacy in tactical use and Phase 3 was nominally
aimed at the procurement of a platform to host
the systems. Phases 2 and 3 did not see the
light of day as the 2009 White Paper announced
a new class of OPV (SEA 1180) to replace the
Armidale patrol boats, the HUON Class MCMVs,

MINE WARFARE
the Leeuwin Class Survey ships and the Paluma
Class Survey Motor Launches.
The 2013 White Paper committed to the common
class of vessel although subsequently the MCM/
Survey component was retitled SEA 1905. The
2020 Defence Strategic Update (DSU) and the
accompanying Force Structure Plan has doubled
down on this approach with up to 8 Arafura class
variants to be built to support the MCM and
Military Survey programs as well as the emerging
SEA 5012, the Integrated Undersea Surveillance
System (IUSS) project.
The equipment being delivered under SEA
1778 is earmarked for use by Naval Mine Warfare
Team 16 (MWT16) collocated with the MCM
forces at HMAS WATERHEN, Sydney. This team
which initially grew out of the existing influence
minesweeping team, exercise mine team and
Drone boat team, now number some 25 personnel
and this is slated to grow to over 40 in the coming
two years.
The SEA 1778 tender was awarded to Thales
Australia in 2016 and they were contracted to
deliver; three MCM 12 metre support boats along
with Sea Fox mine neutralisation systems, four
Bluefin 9 and three Bluefin 12 UUVs fitted with the
Solstice Sonar, Command Initiated Underwater
Demolition systems (CIDS) for Clearance Divers,
diver propulsion systems and two 12 metre USVs for
minesweeping. The Bluefin 9 vehicles are now in the
hands of the operators and it is understood, initial
acceptance of the remaining components of 1778
will occur by the time this article goes to print. The
overall Operational Test and Evaluation activities
for the systems being delivered are scheduled for
September this year. By the end of this year the RAN
will finally have its first iteration of an MCM toolbox.
The concept for use of this suite/toolbox of
equipment has however become a little vague,
as it is generally recognised that shore-based
operations will be the main focus initially whilst
more is learnt about the capabilities and limitations
of these RAS systems. In time, deployment
from platforms of opportunity may be utilised
depending upon operational requirements. For
example, HMAS CHOULES could act as a support
vessel and could carry most if not all the systems
as could the LHDs — however it is unlikely the
latter will ever be used to support MCM systems
in any operational sense. This is because, MCM
operations will be occurring weeks ahead of any
amphibious operations involving the LHDs in a
mine threat environment. The remaining Huon
Class MHCs could be configured to operate/
support elements of the toolbox but the RAN

Divers from Vietnam and Korea take to the water during the Western Pacific Naval Symposium Mine Countermeasures and
Diving Exercise (MCM DIVEX) at HMAS Creswell Credit: CoA / Geoff Long

The 2020 Defence Strategic Update (DSU) and the accompanying
Force Structure Plan has doubled down on this approach with
up to 8 Arafura class variants to be built to support the MCM and
Military Survey programs as well as the emerging SEA 5012, the
Integrated Undersea Surveillance System (IUSS) project.
remains reluctant to consider this approach.
While this somewhat vexed and delayed project
is now approaching some finality, there are a
number of challenges ahead, not the least of which
is the manpower planning/resourcing requirements
for operating RAS MCM systems. The SEA 1778
outfit of equipment remains modest, but to be fair,
that was the original intent of this project; to get
emerging autonomous systems into the hands of
operators so that the RAN could move forward
with its understanding of the capabilities and
limitations whilst at the same time de-risk follow
on acquisitions. Unfortunately, it is some 6-8 years
late in gestation and now is butting up against
SEA 1905, which has just been given a shot of
adrenalin by government.

SEA 1905 – TRANCHE 1
MCM AND MILITARY SURVEY
CAPABILITY (MMCMMS)
After a Request for Information (RFI) seeking
solutions for a combined MCM and Military Survey
capability (MMCMMS) last year, Defence moved
to shortlist eight Prime System integrators (PSIs)
and four Mission Management System (MMS)
providers. The acquisition concept being that a
PSI would select one or more MMS providers.
The potential combination of solutions left
industry scratching their heads. Not much hard
lifting in getting to a sensible shortlist was done
by Defence. The letter to successful respondents
went on to describe the first ‘Tranche’ being
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focussed on procuring a land-based system
initially under an ‘evergreening’ concept allowing
for continual upgrades and in the ‘fullness of
time’ integration into a surface vessel, a modified
Arafura Class OPV.
Just weeks ago, Defence then informed industry
that it was dispensing with the eight PSIs and was
proceeding to issue a restricted tender to the four

launching, recovering, and analysing data, followed
by assimilation and further planning, reacquisition
of targets and mine neutralisation operations
(in an around the clock watchkeeping scenario)
will require many more personnel than presently
available. MWT16 which has a staffing level of
approximately 25 personnel will require perhaps
double the number that the team presently has as

By the end of this year the RAN will finally have its first iteration
of an MCM toolbox.
MMS providers down selected originally: Thales
Australia, Atlas Electronik, Sea-byte and Eca
Robotics. A more sensible approach surely noting
the stated intention to focus on a land-based
solution initially. Unfortunately, this decision was
tardy, and a lot of effort and commensurate cost
accrued to the now discarded PSIs.
Reflecting the urgency of the strategic
circumstances that Australia now finds itself,
Defence has indicated an intention to proceed
to tender in early May to procure a ‘non
developmental, vertically integrated MMCMMS
capability’. Specifically, two complete “MCM
Effects deployable from shore and potentially
from a craft of opportunity and two Military Survey
Effects also deployable from a COOP, with an initial
operating capability slated for end of 2024. This
would appear not to be a suite of 4 systems as the
Military Survey capability may well be integrated
by respondents with the MCM capability. It is
further understood from industry sources that the
suite of MCM effects will include AUVs, USVs with
towed sonar and capacity for minesweeping, as
well as Expendable Mine Neutralisation systems.
The acquisition of ‘proven (or fielded)’ systems
emphasises the urgency to acquire the capability
and the system numbers point to the need to be
able to conduct MCM operations from shore (or
craft of opportunity) in two areas concurrently.
In relation to manpower and resourcing, the
challenges are only just beginning and will continue
to compound. Against the background of other
new naval platform demands for personnel and the
continuation of the MHCs as insurance against
the risk of 1905 not delivering, Navy will need to
find more personnel to operate the 1778 and 1905
systems. The conduct of MCM operations in two
areas concurrently will be manpower intensive.
Conducting influence minesweeping and all that
entails along with the burden of AUV and towed
sonar operations inclusive of planning, preparing,
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a starting point.
As mentioned earlier in this article, the Navy
has some insight into this already and hence
does intend to expand the size of MWT16. What
will become evident as the team gains more
experience with the systems is that the task of
analysing the amount of data the systems will
collect will quickly overwhelm them under present
support and resource constraints in all but very
modest MCM/Survey scenarios.
Artificial Intelligence components of the RAS-AI
model will certainly assist with Automated Target
Recognition (ATR). However on that point alone,
MCM practitioners will note that ATR works best
where you don’t need it; in low clutter density
environments and then there is that nagging
concern about how much trust can be put into
ATR in a real minefield. Notwithstanding, the

can imagine what life will be like in a relatively
small open boat for personnel in Sea State 3-4; an
average day off Sydney heads for example, trying
to handle both munitions and 250kg AUVs. Now
think about doing that remotely or autonomously.
But for delays, SEA 1778 activities should have
answered this question some years ago but shortly
the Navy will find out how much of an issue this
really is. It is expected that the tender for SEA
1905 will hit the streets by first week in May.

SEA 2000 – MARITIME MINING

SEA 2000 aims to acquire a range of sea mines
in an accelerated program. An RFI late last year
sought to gather market information on, types
of sea mines available, costs and methods for
deployment. Very little is being offered up by
Defence as to the nature of the acquisition, cost or
even time frames, although in relation the latter, the
Minister of Defence announced recently that the
program would be accelerated, and the in-service
date brought forward 3 years.
From what original date was not announced so
in some respects the announcement is somewhat
opaque. What is known is that the CW aims
to procure a number of weapons of varying
types suitable for air, surface and perhaps even
sub-surface laying as quickly as is practicable. This
pending acquisition is very much a result of the
Defence Strategic Update and the accompanying
Force Structure Plan that lays out an intention by
Navy to acquire more offensive capabilities and

In relation to manpower and resourcing, the challenges are only
just beginning and will continue to compound.
high-resolution imagery now available with multi
aperture and synthetic aperture sonars coupled
with advances in machine learning and computing
has improved ATR significantly. So given proven
and quantified low false alarm rates, ATR will
certainly ease some of the burden. Post Mission
Analysis of the vast amounts of captured sonar
data will, however, remain very taxing.
There is one other issue that remains largely
unproven and that is the performance of 12-15
metre USVs in Australian conditions. Whether
towing sonars or acting as MCM support platforms
for AUVs and the like, sea states around the
Australian coast can be very hostile. In the late 80’s
the decision to not proceed with the 33 metre Mine
hunting Catamaran (MHI) was made, in part, due
to its performance in marginal sea states. Readers

ones that can provide more hitting power at longer
range.
There is not a great range of mine manufacturers
in the western world — and they all pale in their
capacity to produce weapons as compared to the
range and number of weapons being manufactured
in both Russia and China. The actual respondents
to last year’s RFI are not known but it is expected
that Rheinmetall (Germany), Forcit Defence
(Finland), SAES (Spain), Raytheon and Boeing
(USA) would be the mix as they all are producing
or involved in new sea mine developments. The
tender for procurement will probably not be far
off if the ‘accelerated acquisition’ has some merit.
Due to the urgency now being placed upon this
project we can expect that the Quickstrike-J family
of multi-influence mines (based around the Mk 80
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series 1,000 and 2,000lb bombs with the JDAM
tail kit) will be front and centre and in particular the
JDAM-Extended Range (ER) model which has tail
assemblies built in Australia. The JDAM which has
standoff lay range of up to 40 nautical miles will
be extended to almost double that distance with
the ER fittings. The JDAM weapons are already
integrated with the Super Hornet and F35 and as
far as an offensive mining capability this would
look to be a no-brainer.
Sub Launched offensive mines remain
somewhat more problematic as the Mk67
Submarine Launched Mobile Mine (SLMM) is
become obsolescent and the new Hammerhead
(encapsulated smart torpedo mine) is still in
development. The latter is slated to be deployed
from the Orca and Snakehead Extra Large UUVs
(XLUUV) entering service with the USN over
the next 2-3 years, although it is understood the
Hammerhead mine will be Submarine deployable
as well.
As to mines suitable for surface laying and use
in Protective Minefield operations (mines laid in
home waters), there are a range of cost-effective
weapons available. In times of tension or conflict,
protective mine fields deny access and shape
the manoeuvre space of aggressors and allow
for a correlating reduction in defensive effort for
Australia, particularly in Anti-Submarine Warfare
(ASW) operations. Protective minefields will be an
absolute necessity in the approaches to Australia’s
priority ports, particularly for the Fleet Bases east
and west and the soon to be announced new
submarine base on the east coast. As they are
laid in home waters and are not subject to enemy
hunting and sweeping operations, more costeffective weapons can fit the bill.
Controlled minefields however are obviously
ideal as they can be turned off and on as required
providing added flexibility. Sweden used such
mines to good effect in the late 1980’s when
Russian Crawler Submarines were detected in
the Swedish archipelago. An alternative to a
large number of cheaper weapons could be the
acquisition of the very latest technology ‘wide
radius of action’ mines such as the Hammerhead
mine mentioned above.
Although still undergoing development, this mine
type will have a radius of action of some 6 miles
with its encapsulated ASW torpedo. Approaches
to priority ports could be protected with relatively
few weapons with the added bonus that they
could be turned off and on to allow the passage of
friendly surface ships and submarines. However,
as this mine is not yet available a larger number of

Members of the United States Explosives Ordnance Disposal Mobile Unit Five (EODMU) recover a Remote Environmental
Monitoring Unit System (REMUS) Autonomous Undersea Vehicle (AUV) used in shallow water mine countermeasures (MCM)
and hydrographic reconnaissance off a Royal Australian Navy (RAN) Steber during a joint USN/RAN exercise held in Cockburn
Sound, Western Australia. Credit: CoA / Bradley Darvill

Sub Launched offensive mines remain somewhat more
problematic as the Mk67 Submarine Launched Mobile Mine
(SLMM) is become obsolescent and the new Hammerhead
(encapsulated smart torpedo mine) is still in development.
more basic weapons will be required initially.
In the context of numbers, it is interesting to
recall that RAN Minelayers during WW2 laid
in excess of 10,000 mines along the Australian
coast and important choke points adjoining New
Guinea. Predominately, these were old technology
buoyant contact mines laid on the east coast and
in particular reef areas adjoining the Coral Sea.
More modern influence mines will mean that same
job can be done with fewer weapons.
Not only does Australia need SEA 2000 to
deliver soonest but there also needs to be follow
on acquisitions to build mine stock numbers
for use in Protective Minefields. The emerging
challenge for Australia is then identifying suitable
fast minelaying assets for such operations.
Present naval vessels do not possess the deck
strength and compartment layouts for minelaying.
Rig Support vessels with containerisation may suit
depending on mine types but a sensible approach

would be for Navy to start thinking seriously
about at least two Fast Minelaying vessels. The
Continuous Naval Shipbuilding Enterprise comes
to mind and perhaps a wave piercing catamaran
hull, with speed of 35 kts, large working space
and easy mine deployment features) built in WA
would suit.
One final note on mining. Readers will have seen
and read much about Autonomous Underwater
Vehicles. The future mines and those under
development by adversaries will have increasingly
autonomous features, including the capacity to
move after laying; a truly mobile mine. Any article
on Mine Countermeasures of recent times has
often featured the statement about ‘removing the
man from the minefield’, but where is it? In the very
near future the minefield could be in one place and
then another or indeed anywhere. Ponder that in
the context of manned ships and submarines in
the next 20 years.
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NAVY CONFIRMS FUNDING FOR A FURTHER
EIGHT ARAFURA CLASS OPVS
Giving evidence during Senate Estimates hearings on April 6, Mr Tony Dalton, Deputy Secretary National Naval Shipbuilding,
explained that funding is in the Defence Integrated Investment Plan for a further eight Arafura class 80 metre OPVs. These will be
acquired via SEA 1905 for mine warfare and hydrographic roles – but no clear timetable for their acquisition has been announced.

T

his is obviously good news for German prime
contractor Luerssen in particular and for
the Australian shipbuilding industry generally
with the current SEA 1180 contract for 12 OPVs
already achieving 63% local content – a figure
expected to further increase over time. The first of
class – the future HMAS Arafura — was launched
on December 16, 2021 and is in the water at the
Osborne Naval shipyard. The keel laying for the
second of class took place at the same site in April
26 Asia Pacific Defence Reporter MAY 2022

Arafura Class Offshore Patrol Vessel, NUSHIP Arafura, at Osborne Naval Shipyard in South Australia. (Luerssen photo)

2020. Following various trials, the initial OPV will
be delivered to the customer by the end of 2022.
The remaining 10 ships are being constructed in
Western Australia using a two-yard build strategy.
The first of these – which is the third ship overall
– had the keel laid in September 2020 and the 4th
ship keel laying was July 2021. Because of Covid
restrictions – particularly state border closures – both
events were understandably modest affairs.

Work started on ship five in November last year
with keel laying likely to be in the next couple of
months, with Covid still a factor regarding work
patterns, isolation periods and staff availability. It is
anticipated that construction of the sixth 1,640 tonne
ship will start later this year – though a new factor
to be considered is the disruption being caused to
global supply chains by the sanctions released due
to the Russian invasion of Ukraine.

ARAFURA
In summary, five Arafura class OPVs – soon to
be joined by a sixth – are simultaneously under
construction in two separate yards, which is a lot of
activity happening in parallel during a global pandemic.
Asked for his thoughts on these circumstances,
Luerssen Australia CEO, Jens Nielsen, said:
“Yes, it is quite a load – and due to Covid
restrictions we have had to take a different approach
from the one we originally intended. We originally
assumed that we would be able to carry out a
high volume of traffic between our South Australian
Osborne site and Henderson in the West. We had
to switch to video conferences, telephone calls and
so on. The know-how transfer between the two yards
is of course happening, but it has been impacted by
restrictions.
The assessment of Defence is that the project has
been delayed by six months because of Covid and
hopefully the situation will continue to improve as the
effects of the pandemic subside. Mr Nielsen shares
the sentiment but is cautiously monitoring the effects
of sanctions on Russia, adding:
“We can see that in our supply chain – at least
that part of it which is in Europe – companies have to
carefully check the source of raw materials for their
products. On top of that, we have a huge increase in
freight forwarding costs and there are much longer
lead times for orders to be shipped. These have been
increasing anyway during the last two years but now
we see further delays coming into the system.
“We are monitoring the situation very closely.”
In a way, these factors might work to the benefit
of Australian industry, increasing pressure to find
local sources of supply rather than rely on imported
products. Mr Nielsen explained that the impressive
amount of Australian content – already ahead of
contractual obligations — will almost certainly increase.
He said there are some important announcements
pending and he expects to see additional SMEs
becoming involved in ship six and onwards. He said:
“Because of Covid restrictions, to have the ships
accepted on time, key European suppliers are going
to have to rely more on Australian companies as their
local representatives than they have in the past. This
is a positive commercial consequence.”
An interesting element in the two-yard build is that
the ships are being constructed differently at each
location. In Osborne they are built in two halves
that are then joined while in Henderson they are
fabricated in layers from the bottom up. Mr Nielsen
explained:
“The different methodologies being used is mainly
because of the available infrastructure at each site.
At Osborne we inherited a facility that had already
been created for the Air Warfare Destroyer Program.

This meant that we had to build two halves, transport
them outside to the hard stands and then marry them
together.
“That turned out to work perfectly and we have not
seen any disadvantage to this approach. Luerssen
has sometimes used this method in Europe – and
since we have more than 140 years of experience to
draw on, it has not been a problem.
“In the west, we have a huge shed where we
can lay the complete keel and the entire ship – the
mast and everything – can be built in what we call
a Christmas tree approach. This essentially means
we construct in layers, with some of the larger
components being installed before you put the next
block on top. There is a certain sequence of supply
necessary to support this – that’s actually necessary
for both methodologies – and as long as this is taken
care of then there are no issues.”
One of the notable features from the official photos
of the launch of the first Arafura was the absence
of the 40mm main gun, which was to have been
supplied by Italian company Leonardo. Asked for an
explanation, Defence said:

on the parent ships for the navy of Brunei – which
presumably would have been the lowest risk, proven,
in service solution.
The Bofors 57/Mk 3 is the main gun for the USN’s
fleet of Littoral Combat Ships, the future Constellation
class FFG(X) and numerous Coastguard vessels;
the RN’s Type 31 General Purpose frigates; The
Canadian upgraded Halifax; Sweden’s Visby stealth
corvettes; the German Potsdam class; Finland’s
Hamina class fast attack missile craft – and so on. In
other words, this is one of the western world’s most
effective main guns for small and medium sized ships,
yet the RAN developed a specification that it could
not meet – but a 40mm cannon could.
Another problem is that the Leonardo gun doesn’t
exist. Or rather, it doesn’t exist as a complete, proven
system but nevertheless the company was awarded
$41 million to supply them for the OPVs – a contract
that was terminated in July 2021. Legally, it was
terminated ‘for convenience’ but the background
is that Defence became concerned that Leonardo
would not be able to meet the delivery timetable –
and on top of that would not be able to meet various

In summary, five Arafura class OPVs – soon to be joined by a
sixth – are simultaneously under construction in two
separate yards, which is a lot of activity happening in
parallel during a global pandemic.
“Defence is currently considering options for the
procurement of a new gun for the Arafura class
offshore patrol vessels and expects to release a
Request for Tender in 2022.
“An interim gun solution for the first Arafura
comprising existing Navy 25mm Typhoon Mod 0
is being implemented until the replacement gun is
procured. This will ensure the early Arafura class
vessels have an equivalent armament to earlier patrol
vessels, but in a bigger, more capable platform,
supported by a situational awareness system and
sensors superior to previous vessels.
“Once an alternative gun is identified, the interim
gun will be replaced with the new gun at the first
available opportunity in order to meet all mission
requirements.”
This was also discussed during Senate Estimates
on April 6 and the background to this unusual set
of circumstances – according to Defence – is that
the selection of the Leonardo gun was made by
Luerssen, who as prime contractor was doing their
job using performance specifications from the RAN.
On this basis the 40mm cannon was assessed as
preferable to the more powerful Bofors 57mm found

certification requirements needed before the gun
entered service.
Negotiations are ongoing, but Defence estimates
that Leonardo will be paid a cancellation fee of $10
million – which is not bad work for a non-existent
product that has not been delivered. The first of the
interim solution Typhoons will be installed before the
end of the year. Whatever new gun is chosen – one
would like to think that the 57/Mk 3 would be a strong
contender – the intention is for it to be installed on
ship four onwards. They will also then be retrofitted to
the first three ships at a later point.
It is not known why the RAN developed a
specification that managed to rule out the Mk57/3.
Space and weight could hardly have been the issue
because the Hamina class referred to above are a
tiny 250 tonnes – just one sixth of the displacement
of an Arafura. The clever Finns have also equipped
them with eight surface to air missiles, while the RAN
ships will have none – and more importantly will have
four highly capable Saab RBS-15 anti-ship missiles,
compared with zero for the Arafura.
As an aside, an RBS-15 is roughly comparable
with Ukraine’s Neptune anti-ship missiles – two of
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NUSHIP Arafura bow (Luerssen photo)

Naval Strike Missile test firing (Kongsberg photo)

An interesting element in the two-yard build is that
the ships are being constructed differently at each location.
which have just sunk the flagship of the Russian
Black Sea Fleet, the 12,000 tonne cruiser ‘Moskva’.
Similarly, the parent Darussalam class are armed with
four Exocets, which were first used in combat by
Argentina against the RN during the Falklands War,
sinking the Type 42 guided missile destroyer HMS
Sheffield and badly damaging HMS Glamorgan. The
current MM40 Block 3 version is used by a few highly
capable navies, including France, and is another high
subsonic, surface skimming missile with a 165kg
ship-killing warhead.
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An obvious candidate for the Arafura would be
Kongsberg’s Naval Strike Missile (NSM), which the
government announced on April 5 would equip Hobart
class Air Warfare Destroyers and Anzac class frigates.
But why not the OPVs? There doesn’t seem to be a
good answer – or any answer at all. An MM40 Block 3
weighs 780kg while an NSM is almost half the weight
at 410kg. An Exocet is 6 metres long; an NSM 3.95
metres – so once again, space and weight would not
seem to be the issue. The Arafura class have a version
of Saab’s 9LV combat management system – it can’t

officially be called that and instead must be referred to
as a Situational Awareness System – which could be
easily upgraded to improve functionality.
The radar-evading NSM, which also has a land
attack capability, has been purchased by the USN,
Canada, Norway, Germany and Poland – all NATO
members. It can also be launched from truck mounted
canisters for shore defence.
There is similar potential for the air defence part of
the equation to add on a variety of missiles. Just to
pluck one of many examples out of the air — Israel’s
Sa’ar 5 corvettes. Despite being about 600 tonnes
lighter than an Arafura they have a 32-cell vertical
launch missile system for the highly effective Barak
anti-air weapon. They also carry eight Harpoon antiship missiles.
If Australia wanted to be creative and save money,
the RAN could take the Saab RBS-70 short range
air defence system — currently fielded by the Army
but to be replaced under LAND 19 Phase 7 — and
put them on the OPVs. As it happens, not only does
Saab supply the combat system for the ships, it also
provides the EOS 500 optical fire control system for
them. This would enable the ships to fire RBS-70
unjammable laser beam-riding missiles travelling at
more than Mach 2 at any hostile target that came
within an 8km radius – and all the hardware has been
paid for and is in the ADF inventory.
To counter a growing number of regional threats
– led by China — that have prompted Australia to
massively increase Defence spending, an obvious,
fast, low risk solution would be to improve the
combat capabilities of the OPVs – turning them into
corvettes — and order the next batch of eight as
soon as practicable. While we wait for the Hunter
class frigates to become available in the 2030s, with
some energy from the RAN and a modest amount of
additional funding, the country could have a fleet of
20 heavily armed surface combatants in the water
by the middle of this decade – surely a good use of
taxpayer’s money.

www.kongsberg.com
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AUSTRALIA SAVES TRITON PROGRAM –
ALMOST
One of Australia’s most important future maritime surveillance assets will be the massive uncrewed Northrop Grumman MQ-4C
Triton drones, which Australia is acquiring in a collaborative program with the USN. To date three of these High Altitude Long
Endurance (HALE) jet powered aircraft have been contracted from a potential order of six – with a seventh aircraft a distant
possibility. However, the program has had some wobbles and might not be completely out of the woods yet.
Triton in RAAF markings (Northrop Grumman image)
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n February an Australian Defence official told
the Senate:
“As I addressed in the last Senate estimates,
there is still an ongoing production pause as a result
of US Congress budget decisions. In the most recent
Congress budget outcomes this year, they agreed
to fund the production of two more Triton. But that
doesn’t mean the production pause is over.
“Our government has agreed—or approved—the
acquisition of three Tritons; that’s three air vehicles.
Then there’s the supporting infrastructure and systems
that we need to operate the Triton as a capability. We
will then continue to review the continuing acquisition
of Triton, pending the outcomes and decisions from
the US on their production pause.”
This situation developed because of different USN
funding priorities, and the Presidential fiscal 2021
budget request included funding pauses for that
year and also 2022. The US fiscal year starts on
October 1 each year, finishing on September 30 in
the following year – so there is only a partial overlap
of the Australian financial year.
However, production did not stop mainly because
Australia contracted the three Tritons referred to above
and then the USN pitched in with a fourth. This narrowly
avoided a disaster because even brief delays in funding
can be very disruptive to supply lines with the possibility
of workers being retrenched and companies going
out of business – or at the very least switching their
attention to programs that are more reliable.
Looking forward, the outlook for Triton, is much
more solid with the USN requesting three aircraft
for fiscal year 2023, remembering that it starts on
October 1 this year. The total funding request for
the entire service is for $230.8 billion dollars, of
which $180.5 billion is for the USN and the balance
for the US Marine Corps. By comparison, the entire
Australian Defence budget is about US $36 billion.
To give an idea of the priority the USN now
attaches to Triton it is worth considering the list of
platforms they recommend retiring to free up funds
for future capability. This total of 24 ships includes:

TRITON

An MQ-4C Triton Unmanned Aircraft System (UAS), assigned to Unmanned Patrol Squadron 19 (VUP-19), lands at Naval Station Mayport, Fla., Dec. 16, 2021 (U.S. Navy photo by Mass
Communication Specialist 2nd Class Nathan T. Beard)

nine hardly used Freedom class Littoral Combat
Ships; five Ticonderoga class cruisers; two Los
Angeles class nuclear powered submarines – and an
assortment of support vessels.
These retirements will save the USN an estimated
$3.6 billion. Of the 24 platforms, 16 have not even
reached the end of their service lives.
As well as additional Tritons, the USN request
is for two more Arleigh Burke Flight III destroyers,
two Virginia class submarines, one Constellation
class frigate (previously known as the FFG(X)),
an America class amphibious assault ship, and
numerous other platforms.
In US nomenclature the Triton ‘program of record’
is for 68 aircraft – and after the brief scare is back on
track to achieve that long term goal. It is not known
when the RAAF will order their next aircraft, though
these things are under almost constant consideration.
Discussing the performance of USN Tritons,
Northrop Grumman Australia Executive Director,
Strategy, Chris Deeble, explained:
“What we are seeing are the daily USN flights
from Guam of more than 21 hours duration – and
I have some visibility of those – that are providing
excellent high value intelligence and are part of a
significant surveillance capability. Throughout all
of the engagements I’ve had with government and
Defence, I think that the strategic worth of the Triton
capability has been clearly evident.

“It’s a HALE UAV flying at 50,000ft with a ground
speed of 300-350 knots (650kph) so it can travel
long distances very quickly. Typically, it can cover 2.5
million square km in a single mission.”
“There is nothing like it. Satellites are not persistent
in the battlespace.
“Its utility is such that it can cover regions from the
Indian Ocean, up to the South China Sea, out over
the Pacific – and all the way down to the Southern
Ocean, which is becoming increasingly contested.”
It is worth considering that 2.5 million square
kilometres is about the same area as the entire state
of Western Australia, so being able to monitor that

X-band radar, also built by Northrop Grumman. Details
are hard to get, but it has an instrumented range of
370km – which doesn’t say much unless you know the
size of the target – and all of the modes that one would
expect: synthetic aperture; inverse synthetic aperture;
maritime mode and so on. Triton also carries a multispectral EO/IR sensor as well as an ESM system and
secure satellite data links. It also has the ability to act
as an airborne communications gateway.
The RAAF aircraft are known as the latest IFC-4
variant (Integrated Functional Capability) and the
first of these was delivered to the USN in February
after a seven-month test program. These aircraft have

In US nomenclature the Triton ‘program of record’ is
for 68 aircraft – and after the brief scare is back on track
to achieve that long term goal.
amount of ocean and littoral territory during one
mission is quite an achievement. As anyone who
has stared for hours out of a passenger jet aircraft
window when crossing Australia knows, the sensor
horizon is vast – and that’s at a considerably lower
altitude than that at which Triton typically operates.
For surveillance missions the main tool is an
AN/ZPY-3 Multi-Function Active Sensor (MFAS) –
an electronically scanned but mechanically rotated

improved Signals Intelligence (SIGINT) capabilities
and the changes involve improvements to both
hardware and software.
All three Australian aircraft are in the process of
being built, as Chris Deeble explained:
“The wing mating of the first Australian aircraft took
place in December last year – and it is scheduled to be
delivered in the first half of 2024. The second aircraft
will be delivered later in that year. The third aircraft will
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A MQ-4C Triton taxis at Andersen Air Force Base. (U.S. Air Force photo by Senior Airman Michael S. Murphy)

arrive in 2025 according to current plans. Those second
and third aircraft are in the early stages of production.”
At the time of the wing event, Group Captain
Jason Lind, Director, Intelligence, Surveillance,
Reconnaissance and Electronic Warfare, Air Force
Headquarters, said:
“The Air Force is pleased with the continuing
progress of our first Triton and the ongoing strong
relationships we enjoy within the Cooperative Program
with the U.S. Navy and with the manufacturer of the
Triton, Northrop Grumman Corporation. I am looking
forward to seeing our first Triton roll off the production
line and then commence flying in Australian skies in

this process seems to be going slowly. The task is far
from trivial as Mr Deeble summarised:
“A Triton has the wingspan of a Boeing 737. It
needs to be supported in a temperature-controlled
environment. The ground segment needs to be
resilient and capable. Building that highly classified
infrastructure is a significant effort both for 92 Wing
at Edinburgh and also Tindal.”
To handle all the data being collected, every
aircraft requires 60 server racks and more than
600 networking devices. To pave the way for
their introduction into service, Northrop Grumman
Australia has developed the Network Integration Test

The RAAF aircraft are known as the latest IFC-4 variant
(Integrated Functional Capability) and the first of these
was delivered to the USN in February after
a seven-month test program.
2024. This capability will extend Australia’s ability to
see and understand our maritime approaches to the
north and also as far south as Antarctica.”
To prepare for their arrival in Australia, Defence
needs to manage the construction of secure facilities
and from the small amount of information available
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Environment (NITE) in collaboration with Defence’s
Chief Information Officer Group (CIOG), delivered
three weeks ahead of schedule.
This is a risk reduction activity designed to smooth
the introduction of Triton into service and uses actual
hardware and software not only from the aircraft but

also its ground environment to test connectivity with
existing Defence systems.
Chris Deeble concluded with some thoughts about
the importance of uncrewed systems, especially with
the addition of Artificial Intelligence, for RAAF’s future
combat capabilities, starting with whether or not a
human pilot is still needed in the loop for Triton:
“There’s a fundamental difference between Triton
and some other capabilities. My own history in this
area goes back to Global Hawk in the early 2000s
and the work that the RAAF were doing with DSTO.
Triton isn’t hand-flown – it taxis at the press of a
button and flies in an autonomous way. To change
its track isn’t someone controlling a joystick – so it
has a much higher level of autonomy over many other
uncrewed systems – especially those operating in the
medium altitude or tactical domains.
“It’s clear that the RAAF is looking at other
capabilities in this space – and Loyal Wingman
/ Ghost Bat is one example of that. The Force
Structure Plan refers to teamed air vehicles – and in
the future platforms such as the KC-30A might also
be available in remotely piloted versions.
“Autonomous systems are definitely part of the
ongoing journey for the RAAF. Artificial intelligence,
machine learning, edge computing – all of these things
will be involved in future capability development.”

Connectivity from the
bottom of the ocean to
the expanse of space.
That’s Defining Possible.

ngc.com/australia
Asia Pacific Defence Reporter MAY 2022
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ELECTRONICALLY TRACKING AND
NEUTRALISING A NAVAL ADVERSARY
The warships of any potential adversary threatening to mount a seaborne attack on Australian could be expected
to have reasonably sophisticated electronic systems for ascertaining position accurately, radar scanning of surrounding
skies and seas for threats, target identification, and communication with other elements of its fleet and home base.
For continental Australia, with its huge area of surrounding oceans, this raises significant challenges in detecting
that potential naval adversary’s warships and determining their intentions.

A United States Navy P-8A Poseidon maritime patrol aircraft and two US Navy EA-18 Growler aircraft conduct a fly over of
the Japan Maritime Self-Defense Force ship JS Asahi as part of Exercise Pacific Vanguard 2019. Credit: CoA / Ronnie Baltoft

F

ortunately, Australia has a number of systems
and platforms available for this task. In
addition to our own resources those of close
allies – particularly the US – are also part of the mix.
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One of the most important surveillance tools is the
Jindalee Operational Radar Network (JORN) which
operates in the HF band – and as a consequence
has enormous range. It uses the ionosphere to refract

radar signals, which can reach the surface of the
earth and then bounce up again. This is why users of
HF (Short Wave) radios can often hear transmissions
from all over the planet.
Describing surveillance assets, Defence said:
“Continuous surveillance of the waters north of
Australia is conducted by the Jindalee Operational
Radar Network (JORN) which comprises a control
centre, known as the JORN Coordination Centre,
at RAAF Base Edinburgh in South Australia and
three transmission stations: Radar 1 near Longreach,
Queensland, Radar 2 near Laverton, Western Australia
and Radar 3 near Alice Springs, Northern Australia
“JORN is part of a layered surveillance network that
provides coverage of Australia’s northern approaches.
It provides wide-area surveillance at ranges of 1,000
to 3,000 kilometres from the radar sites, and is used
to monitor the air and sea in support of Australia’s
national surveillance effort.
“JORN was designed to detect air targets the
same size as a BAE Hawk-127 aircraft or larger, and
objects on the surface of the water the same size as
an Armidale Class Patrol Boat (56.8 m long) or larger.
“The extent of JORN coverage and system
performance is highly variable and depends on
the state of the ionosphere (a layer of the Earth’s
atmosphere), environmental conditions, and an
object’s size and construction.”
The current system stares continually in an
enormous arc to Australia’s north and east. In a very
timely upgrade it is being expanded so that it will also
be able to look to the north-east, and will be able
to scan vast swathes of the South Pacific, which in
recent years have become of increasing interest for
China’s navy, the PLA(N).
Obviously JORN cannot detect the intentions of
any naval shipping that it observes. This requires
manned platforms now, or potentially uncrewed
systems like the MQ-4C Triton in the near future,
to provide specific information. Another powerful
element in this mix was to have been the MQ-9B Sky
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Guardian / Predator, but that acquisition has been
inexplicably scrapped.
Specialised and very specific information can
be learned from communication intercepts by the
Australian Signals Directorate (ASD), RAAF aircraft
like the P8-A, EA-18G Growler, or other confidential
sources. In the next few years four Peregrine MC-55A
electronic warfare support aircraft will be added to
the inventory.
These intercepts result from continuous monitoring
and gather details like naval vessel names, current
position and status, messages between a particular
vessel and others in the same fleet, reports and
orders between them and their shore-based control
headquarters.
If the intentions of the approaching vessel(s) are
decided as hostile, the combined efforts of Australian
capabilities continue their monitoring, but also move
to a situation where offensive electronic actions can
be taken when ordered.
Typically, communications within the approaching
deemed hostile fleet are set up to be blocked by
jamming. Closer attention is paid to messaging
between the fleet and their control headquarters, not
only to gather information but also to prepare to jam
both terrestrial radio and satellite communications.
On Australian forces being ordered to take physical
action to stop the adversary’s fleet from getting
closer to the Australian coastline, EA-18G Growlers
can be dispatched to block warship radars and
radio communications. They can also disrupt GPS
signals so the warships have difficulty establishing
their positions, especially one with another. Another
powerful airborne jamming platform is likely to be the
fleet of E-7A Wedgetail AEW&C aircraft. Electronic
Attack (EA) is not listed as one of their roles but
there is no technical reason why the high powered
radar could not be used for this purpose.
The pattern of monitoring communications of potential
adversaries is a continuous effort, only becoming more
heightened when a potential threat is identified. Many
Australian and coalition resources are employed. A lot of
the Australian work is conducted by the ASD.
Routine monitoring of a potential adversary’s naval
capabilities would include collecting information
on warship current orders and status, munition
loads, command structure with names, if possible,
satellite communication capability, skill levels of radio
operators and any identifying operating or speech
habits they may have, and the list goes on and on.

ASD MONITORING CAPABILITY
ASD describes itself as follows: ‘The Australian
Signals Directorate (ASD) defends Australia from

A Royal Australian Air Force E-7A Wedgetail aircraft from No.2 Squadron takesoff at Eielson Air Force Base in Alaska, United
States. Credit: CoA / Bronwyn Marchant

global threats, and advances the national interest by
providing foreign signals intelligence, cyber security
and offensive cyber operations, as directed by
Government.’
The organisation’s functions are specified in The
Intelligence Services Act 2001 to be:
• collecting foreign signals intelligence;
• communicating foreign signals intelligence;
• preventing and disrupting offshore cyber-enabled
crime;
• providing cyber security advice and assistance
to Australian governments, businesses and
individuals;
• supporting military operations;
• protecting the specialised tools ASD uses to fulfil
its functions; and
• cooperating with, and assisting, the National
Security Community’s performance of its
functions.
ASD’s strategic activities include providing foreign
signals intelligence that protects and advances Australia’s
national interest. Foreign intelligence collection activities
are guided by priorities set by Government. It also
draws on its deep technical expertise to help the ADF
stay ahead of technology advancements in the region,
including the introduction of 5th generation weapons
and cyber-warfare capabilities.
From 2022-23, the Government will make the
largest ever investment in the ASD’s cyber and
intelligence capabilities through Project REDSPICE
(Resilience, Effects, Defence, Space, Intelligence,
Cyber, and Enablers). Project REDSPICE will
significantly expand ASD’s offensive cyber
capabilities, its ability to detect and respond to cyberattacks, and introduce new intelligence capabilities.
This investment will involve a substantial increase

in the cyber, data science and intelligence workforce,
with the creation of 1,900 ASD jobs over ten years,
and additional jobs for Australian industry.

HOW DOES THE ASD DETECT
AND DISRUPT A WARSHIP’S
ELECTRONIC SYSTEMS?
In the maritime domain, ASD continuously monitors
radio traffic emanating from the major ports of potential
adversaries. While there are obvious limitations
by being restricted just to radio transmissions for
communications intelligence, the wider ADF has
continuous access to satellite imagery where it can
monitor waterfront activity, identify warships in the
harbour, see the kinds of weapons and stores being
loaded, and form an impression of readiness from
crew activity for these warships to put to sea.
As soon as the warship(s) sail, they are heavily
reliant on radio communications, sonars and
radars, which mean intercepts become possible
by submarines and increasingly uncrewed surface
vehicles using ESM systems in particular. Stronger
surface and skipped radio transmissions, together
with satellite communications can be gathered and
forwarded to the ASD.
ASD’s action are then two-fold. Initially there will be
regular reporting of the potential adversary’s maritime
resources to put to sea. Then as any or a number of
warships leave harbour fuller reporting will commence,
supported by communications intercepts, and also
predicting the types of resources needed to improve
the volume and accuracy of information reported.
If it becomes evident that the potential adversary’s
warships are heading toward Australian waters or
there is potential for a confrontation with ships of the
Asia Pacific Defence Reporter MAY 2022
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Royal Australian Navy, plans will be formed on how to
shut down the opposition’s communications.
As mentioned earlier, this may mean getting
RAAF’s Growler fleet alerted for blocking the potential
adversary’s communications and radars. JORN will be
alerted to identify and physically track the oppositions
warship(s). Ground stations may also be readied to
jam satellite messaging. ASD’s role will be to continue
monitoring radio traffic and also coordinating the work
of ground stations in both Australia and overseas in the
vital work of jamming opposition broadcasts as well as
inserting false and/or misleading messages into their
systems wherever possible.

RAAF GROWLERS CAN DEFEAT
SHIP RADARS
The RAAF’s 11 EA-18G Growler aircraft are fitted
out as electronic attack aircraft. They are capable
of disrupting, deceiving or denying a broad range
A No. 6 Squadron EA-18G Growler aircraft departs for a
flying operation during Exercise Arnhem Thunder, at RAAF
Base Darwin, Northern Territory Credit: CoA / Stewart Gould

the aircraft, required mission and support systems,
training, and ongoing support to effectively develop
and operate a Growler capability. Crewed by a
pilot and an electronic warfare officer, the Growler
provides a complementary capability to the RAAF’s
F/A-18F Super Hornet and the F-35A Joint Strike
Fighter aircraft.

IN CONCLUSION
A PLA-N Luyang-class guided missile destroyer (left) and a PLA-N Yuzhao-class amphibious transport dock vessel leave the
Torres Strait and enter the Coral Sea on 18 February 2022. Credit: CoA

of military electronic systems, including radars and
communications on an adversary’s warships. A twelth
Growler is expected to be added to the inventory in
the near future to replace an aircraft destroyed in a
January 2018 accident .
Operationally, the RAAF’s Growlers can operate
with warships of the Royal Australian Navy, units of
the Australian Army and other RAAF aircraft.
They can be air-to-air refuelled by RAAF KC-30A
Multi-Role Tanker Transports (MRTT) at distances of
up to 1,800 km from the MRTT’s home base, with 50
tonnes of fuel available to offload for up to four hours.
Since the Growler itself has a range of 1,570 km,
even when fully armed and with external fuel tanks, this
suggests that the Growler can operate at distances up
to 2,400 km from its own operational base.
For example, 2,400 km north from RAF Base Tindal
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seems a long way but it still falls short of the distance
to the Straits of Malacca, Sunda and Lombock which
are around 1,000 km further on. It would still give
excellent coverage of an adversary’s warships in the
Arafura and Timor Seas north of Australia and provide
excellent coverage of the seas around Australia’s
coastline.
To ensure electro-magnetic spectrum dominance,
enhanced situational awareness and networking,
when compared with the F/A-18F Super Hornet
which provides its airframe, the Growler is fitted with:
• additional avionics
• enhanced radio frequency receivers
• an improved communications suite, and
ALQ-99 Low and High band radio-frequency
jamming pods which enable it to jam enemy systems.
The purchase of the EA-18G Growlers included

Naval forces are heavily dependent on electronic
systems
including
surface
and
satellite
communications, accurate position detection, radars,
sonars, etc. to file regular reports to their headquarters
as well as receiving update orders.
Detecting transmissions from these electronic
systems is a continuing task. Skilled personnel
are required to correctly interpret the information
collected, while more senior officers have to plan and
prepare to meet the alternative potential action plans
of the opponent’s warships.
Most of the time this activity will reduce in priority
as the plans of the opposition are more clearly
revealed as posing no threat to Australia or its armed
forces. But continuing vigilance is required.
Australia is well prepared for these tasks with a wellresourced ASD, which will grow in size as a result of the
latest Budget, an RAAF fleet of EA-18G Growlers, and
extensive ADF signals intercept resources deployed
within Australia and also overseas.

TOTAL NAVAL
DOMINANCE

Leonardo has more than 60 years’ experience providing the most comprehensive, integrated portfolio of naval dominance
products to customers worldwide, including multifunction AESA and tracking radars, multi-sensory weapon control systems,
panoramic IRST, integrated communication systems and advanced combat management systems for total information
superiority at sea.

leonardo.com

UNCREWED SYSTEMS
USS Ranger and USS Nomad USVs in the Pacific Ocean July 2021.
Credit: US Navy

GEOFF SLOCOMBE // VICTORIA

REMOTE AND UNCREWED NAVAL SYSTEMS
Rapid technology developments have now made it possible for warships to extend their information, surveillance and
reconnaissance (ISR) capabilities through use of uncrewed naval systems. One limiting factor is the distance that these systems
can operate from their host vessel.

N

ot only are uncrewed systems being
used for ISR, but also they can be used
offensively as well. In this role great care is
needed to retain control of their actions, including
the ability to recall or self-destruct them if their
target is suddenly identified as unwise or forbidden.
For underwater uncrewed systems, APDR is using
the term remote system to mean one which is
approaching the limit of underwater communication
between its host and the uncrewed vehicle.
The number of different types of uncrewed naval
systems and the ways of using them is increasing
rapidly. This means that Australia does not have
to spend time and funds developing its own small
platforms, but can take advantage of products
from overseas, providing their deployment and
maintenance support is provided by the RAN and the
Australian defence industry.
The ADF needs to get a move on in selecting and
deploying uncrewed systems, as potential adversaries
are rapidly developing challenging capabilities in this
field, often capable of delivering munitions on target.
The deeply regrettable war visited by Russian forces
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upon Ukraine is being well documented by the media,
with many lessons learned about what forces and
weapons are being used effectively.
On the Ukrainian side, ubiquitous uncrewed
aerial systems ensure a transparent battlefield.
The increased availability of real-time overhead
surveillance and target acquisition (plus direct
engagement in the case of armed drones like the
Turkish Bayraktar TB2) have been able to seek out
and destroy Russian armoured vehicles, revealing
poor Russian defensive strategies.
Massed area fires, multiple-launch rocket systems,
and the proliferation of anti-tank guided missiles with
tandem warheads have all produced a new level of
lethality and intensity in modern conventional combat.
Electronic warfare capabilities have been applied by
Ukrainian forces using signals intelligence, active
electronic protection to counter Russian drones
and jamming of Russian communications. Effective
electronic warfare may help explain why so many
Russian generals are being killed.
As an indication of the importance that the United
States Navy attaches to uncrewed systems, their 5th

Fleet which protects the Strait of Hormuz, is planning
to deploy around 100 surface and submersible
drones by mid-2023. 20% of all oil shipments travel
through this contested patch of water.
5th Fleet commander, Vice Admiral Brad Cooper,
has said “By using unmanned systems, we can simply
see more. They have high reliability and remote the
human factor. The systems are the only way to cover
whatever gaps that we have today.”
The Fifth Fleet has already been using uncrewed
vessels in exercises, and racked up thousands of
operating hours.

SURFACE UNCREWED
NAVAL SYSTEMS
There are a large number uncrewed surface vehicles
(USVs) now available in Australia, but this article
only has space to cover a few of them. Probably
the Ocius Technology family of Bluebottle USVs
is amongst the best known. Speaking with the
company’s CEO, Robert Dane, APDR established
that the testing and trials involving Bluebottles,
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working with technology experts at the University of
New South Wales where they are co-located, covers
anti-submarine warfare; intelligence, surveillance &
reconnaissance; electronic warfare; mine counter
measures; and gateway communications.
As well as independent ISR trials in late 2021,
observed by Australian Border Command and Border
Force, where four Bluebottles were operated in Timor
Sea trials to detect border incursions, Ocius has an
ongoing project with Thales to develop the sovereign
Blue Sentry autonomous system.
Funded in part by a $3.8m contract with the
Australian Defence Innovation Hub, Blue Sentry is
an autonomous team of USVs equipped for AntiSubmarine Warfare and surveillance missions. In
basic terms — the Thales Remote Active Sonar
Systems array, consisting of towed active and passive
sonar sub systems, as well as an autonomous data
processing, recording and reporting system is being
integrated onto Ocius Technology’s autonomous
platform – the Bluebottle.
The Blue Sentry team, or fleet of USVs integrated
with sonar arrays, will be capable of remaining
operational for extended periods of time in any
weather autonomously patrolling large areas of ocean
performing underwater ISR missions. Missions that
would have previously required the deployment of
peopled assets for many days to complete will
be able to be conducted remotely using the Blue
Sentry team of autonomous vessels at a significantly
reduced cost of coverage.
Another advantage of the Blue Sentry system
is that it is capable of being deployed both at
surface and sub-surface depths enabling detection,
classification and localisation of craft on the surface
or below the water that generate acoustic noise or
produce acoustic reflections.
The Liquid Robotics Wave Glider, supported in
Australia by the BlueZone Group (BZG), is another
well-known USV. Wave Glider can provide autonomous
navigation and real-time communications. It can be
operated individually or in fleets with fewer pilots
and less risk. It can change missions in real-time to
adapt to new operational requirements. Other key
capabilities include programmable course navigation
including precise hold-station capabilities, vessel
detection and avoidance, flexible piloting, sea-side
control, and 3rd party navigation support.
Darren Burrowes, founder and chief technology
officer of BZG, says that there are other USVs/
AUVs/UUVs we should mention in this article. All are
supported in Australia by BZG.
The Martac Mantas performs in environments and
conditions where other USV’s cannot because of
its core capabilities. These include flexible length

configurations; high lithium battery capacity; electric
or diesel/electric motors for larger twin screw
systems; high speed operation with bursts up to
80 knots; excellent range at cruise speeds; high
precision loitering and station keeping operations;
fully autonomous, semi-autonomous and full operator
control modes; sensor and communications agnostic;
and solar panels for extended endurance and
persistence for open ocean operation.

with ABS hulls and a collapsible sliding crossbar
to make it rugged, lightweight, and easy enough for
one person to carry, providing remotely operated
survellance capability in difficult to reach areas.
Another interesting development is the US Ghost
Fleet Overlord USV program. The US Defense
Department’s Strategic Capabilities Office (SCO)
officially transitioned the Ghost Fleet Overlord
Program to the Navy on 3 March 2022, marking the

The number of different types of uncrewed naval systems and the
ways of using them is increasing rapidly.
The Maritime Autonomy Surface Testbed from the Defence Science and Technology Laboratory (UK), and Bluebottle
from OCIUS (right), at Exercise Autonomous Warrior 2018 held at HMAS Creswell, Jervis Bay. Credit: CoA

The Mantas has highly reliable systems with
waterproof components within its hull and an optional
“stealth” mode with a positively buoyant hull to
minimise detection and perform “decks awash”
operations.
BZG claim that another of the USVs they support,
the MAR WAM-V inflatable, is the most stable,
ultra-portable autonomous boat on the market. It is
an innovative class of watercraft (both autonomous
and manned) using unique suspension technology
to radically improve seagoing capabilities. The
articulating system uses springs, shocks and ball
joints to minimize structural loading. The result is
an ultra-light, modular vessel that can perform in
sea conditions where an ordinary boat of similar
size could no longer operate. The shallow draft and
arches contribute to its gantry crane functionality.
The Teledyne Oceanscience Z-Boat 1250, also
supported by BZG, is ideal for armed forces working
close to shore, in lagoons, or up a river, and looking for a
reliable, remotely controlled, single beam echosounder
boat that is truly portable. The boat is manufactured

transfer of the two uncrewed surface ships.
“The future of our fleet is a formidable manned
and unmanned team,” said Navy Vice Adm. Stephen
T. Koehler, Commander, US 3rd Fleet. “Where
unmanned systems work in concert with, and enable
enhanced capability of manned platforms; driving to
an even more distributed and more lethal force.”
The goal of the Overlord program was to convert
large, commercially available vessels to autonomous
operation. Designers installed perception and
autonomy systems, automated and improved
ship system reliability for extended missions and
developed the command control and communications
architecture.
SCO developed two prototype surface vessels to
serve as test beds for the navy’s medium and large
uncrewed surface vessel programs of record.
During the program, Overlord USV Prototypes 1
(NOMAD) and 2 (RANGER) took part in multiple fleet
level exercises and demonstrations, travelled 28,982
nautical miles in autonomous mode, and tested
numerous payloads.
Asia Pacific Defence Reporter MAY 2022
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too big. We must address this in a coordinated
multinational way,” Cooper said.

REMOTE WARFARE

Sailors from the clearance diving and mine warfare communities are introduced to the Remote Environmental Monitoring Unit
System (REMUS) Autonomous Undersea Vehicles (AUV) used in shallow water mine countermeasures (MCM) and hydrographic
reconnaissance by Petty Officer First Class (PO1) Smith from the United States Explosives Ordnance Disposal Mobile Unit Five
during a joint USN/RAN exercise held in Cockburn Sound, Western Australia. Credit: CoA / Bradley Darvill

SUB-SURFACE UNCREWED
NAVAL SYSTEMS
The Hydroid REMUS autonomous underwater
vehicle, supported in Australia by BZG, has been a
remarkable success with several hundred vehicles
delivered and in operation worldwide including
REMUS 300s in service with the Royal New Zealand
Navy and REMUS 100s with the Royal Australian
Navy. REMUS vehicles are widely used in naval,
hydrography and ocean science applications.
Boeing’s Echo Voyager is a fully autonomous
extra-large uncrewed undersea vehicle (XLUUV)
class UUV that can be used for a variety of missions
that were previously impossible due to traditional
UUV limitations. The company says it is complete
with an extensive internal and external payload
volume and available energy capacity, expanding the
parameters of what is possible in current unmanned
undersea systems:
“The vehicle’s advanced autonomy enables it
to perform at sea for months at a time, delivering
a more affordable, mission-capable solution over
traditional UUVs.”

U.S. NAVY PLAN 100 UNCREWED
SYSTEMS IN MIDDLE-EAST SEAS
BY MID-2023
The United States Navy and security partners
will patrol Middle East waters with 100 uncrewed
vessels by mid-2023 to improve deterrence against
attacks, like those presented by Iran, the U.S. Fifth
Fleet commander Vice Admiral Brad Cooper said
earlier this year.
The region is vital for global trade, especially
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oil supplies that flow out of the Gulf via the Strait
of Hormuz. In 2021 the U.S. Navy established a
new task force to integrate drone systems and
artificial intelligence into the maritime operations of
its Bahrain-stationed Fifth Fleet.
“We are at the cusp of an unmanned technological
revolution,” Vice Admiral Brad Cooper said in Abu
Dhabi, where he unveiled plans for the joint fleet. “By
the summer of next year, 100 advanced unmanned
surface vessels would be patrolling the waters
around this region.”
Cooper said the United States would join with
Middle East allies whose forces have uncrewed
vessel capabilities to operate much of the new fleet
to boost deterrence and threat detection and better
secure critical waterways.
“No navy acting alone can protect against all
the threats here in this region. The region is simply

Remote warfare is not a new concept, over the last
two hundred years it has been used in reviews of
logistical challenges when fighting wars over large
geographical distances.
It is now often used to cover testing and trials
of new weapon technologies, especially where
uncrewed systems often called ‘drones’ are involved.
In this context studies of drone strikes from the
point-of-view of ethics, efficacy and legality are often
labelled studies in remote warfare.
Amongst studies of weaponry and their
classification, some analysts are seeking to have
cyber capabilities and autonomous systems included
in the field of remote warfare because there is much
commonality in the technology used. There have
also been questions raised about developments in
artificial intelligence and their relationship to human
decision-making.
APDR is aware of reports which are critical of
using remote warfare technologies, even though
they may yield short-term tactical success, but do
not solve deep-seated problems, in countries to
where they are directed. In fact, they may cause an
escalation in conflict levels.
A warship or fleet of warships using weaponised
uncrewed naval systems against an adversary’s
territory or warships removes risk to one’s own crews
but increases the risk to civilians if their designated
targets are onshore.
Could the removal of this element of warfare from
visibility and scrutiny, result in countries becoming
more willing to become more violent, and increasing
use public deniability?

ARABIAN GULF (Feb. 10, 2022) Unmanned surface vessels MAST-13 and MANTAS
T-38, operate in the Arabian Gulf during International Maritime Exercise/Cutlass
Express 2022, Feb. 10, 2022. (U.S. Army photo by Spc. Zachary Frost)

ROYAL NAVY
HMS Queen Elizabeth returns to Portsmouth after its
deployment to the Asia Pacific. (Crown Copyright RN21)

RICHARD GARDNER // ABOARD HMS PRINCE OF WALES

UK CARRIER PLANS MOVE ON FROM PACIFIC
DEPLOYMENT
The homecoming of HMS Queen Elizabeth to its Portsmouth base at the end of 2021 marked the end of a pioneering seven month
task force deployment to the Asia Pacific region. Led by the first of the Royal Navy’s new generation aircraft carriers, the nine ships
and a nuclear submarine in CSG21 collectively travelled over 500,000 nautical miles via the Mediterranean, the Middle East, Indian
Ocean, and South China Sea, to the Pacific. It visited or worked with 42 nations and took part in 18 major exercises, and reaffirmed
the UK’s revived military commitment to the Asia Pacific.

T

his operational journey provided the first
real test of the combined multi-service air
wing aboard the 65,000 tonne ship, and
its jet aircraft completed 3,000 deck landings, of
which 1,000 were at night. Along the way, the two
embarked UK and US F-35B squadrons completed
1,278 sorties and flew more than 2,200 hours.
Some 44 combat missions were conducted in
support of counter-ISIS missions over Iraq as well
as intercepts of inquisitive Russian aircraft based in
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Syria. Later, in the South China Sea, the ship was
subject to close interest from shadowing Chinese
ships and aircraft and a high level of air missions
were flown over 24 hour periods demonstrating the
Air Wing’s ability to provide persistent air cover and
integrated data sharing with surface and underwater
force assets.
The carrier’s Air Wing flew a total of 4,723 hours,
with 1,290 at night, and exercised with 64 different
aircraft types from 17 nations. Day and night anti-

submarine and anti-surface warfare activities were
carried out within the task force and with other regional
navies and very valuable operating experience gained
during multiple training exercises involving air, surface
and sub-surface elements.
A unique feature of this deployment was the
ability to conduct joint operations and exchanges
with many other F-35 operators, including those
already flying or awaiting delivery of aircraft, including
the Italian, Israeli, Japanese and Singapore armed

ROYAL NAVY
forces. The UK, US and Australia are already well
advanced in developing their operational F-35 fleets,
but there was much regional interest from other
naval observers. They saw first-hand how the F-35B
models can operate alongside helicopters from small
flat deck and ski-jump equipped carriers to give an
extended fixed wing aviation platform choice, offering
increased theatre flexibility.
While in the Pacific, HMS Queen Elizabeth’s
embarked US Marine Corps squadron of F-35Bs
flew cross-deck exercises with the USS America
and USS Carl Vinson. The combined UK and US
F-35B and F-35C Air Wings from the three carriers
represented the biggest fifth-generation naval combat
air gathering in the region to date.
Invaluable experience was gained throughout the
deployment in sortie generation and mission and
maintenance sustainment. The integration of the
advanced on-board digital systems on the F-35 and
ship systems, as well as secure communications
and cyber resilience is a highly complex task. The
close co-operation between the UK and US teams
aboard the UK carrier provided an enthusiastic
baseline to further develop new systems and
capabilities in the future.
The advanced design of the new UK aircraft
carriers was much admired by US and allied naval
air operators, especially in the automated systems
that allow rapid weapons distribution and quick
sortie turn-rounds with significantly reduced crew
numbers. The sophisticated aircraft and deck
control and information arrangements represent a
step-change in flight-deck design. Additionally, the
unique performance of the F-35B and its automated
landing systems allows safe all-weather day and
night operations, including when the carrier is
engaged in at sea replenishment, sailing alongside
the support vessel.
During CSG21 the carrier also deployed
operationally for the first time the Merlin helicopters
fitted with Crowsnest Airborne Early Warning and
Control radar, and the smaller Wildcat HMA2, which
can carry the new Thales Martlet lightweight air-tosurface missiles.
With HMS Queen Elizabeth now back in Home
Waters, the operational RN focus has switched to
the second new UK aircraft carrier, HMS Prince of
Wales. On 11 January APDR was on board to witness
a ceremony marking the ship’s new commitment, for
the next 12 months, as the NATO Command Ship
(Flagship) with the task of leading the alliance’s
Maritime High Readiness Force, an international task
group formed to deal with major global events.
The most senior sea-going staff in the Royal Navy,
Commander UK Strike Force, headed by Rear Admiral

Mike Utley, has taken charge of the force, ready to
deploy in support of NATO exercises and operations
throughout the year. This will include major workouts
for British and allied forces in the Arctic at the end
of the winter, Baltic in the summer, and an extensive
deployment to the Mediterranean in the autumn. To
mark the formal transfer of command from the French
Navy, the NATO flag was raised aboard the carrier
during a ceremony where Fleet Commander, Vice
Admiral Andrew Burns, supported by Captain Steve
Higham, Prince of Wales’ Commanding Officer,
inspected some of the ship’s company before

term ability to work side-by-side and our commitment
to each other.”
As well as a test of the battle staff, it will be the
first test of HMS Prince of Wales since the carrier
was declared fully operational at the beginning of
last autumn following two intensive years of trials and
training. This year, as the NATO Command Ship, the
carrier will spend over 200 days at sea operating
globally with allies and is ready to lead UK carrier
operations for NATO over the next 12 months. First
up is leading naval involvement in Cold Response 22,
a large-scale Norwegian led NATO exercise.

One of the Crowsnest-equipped Merlin AEW &C helicopters of No 820 Naval Air Squadron departs from the carrier at the
conclusion of CSG21 to return to its home base of RNAS Culdrose. (Crown Copyright RN21)

During CSG21 the carrier also deployed operationally for the
first time the Merlin helicopters fitted with Crowsnest Airborne
Early Warning and Control radar, and the smaller Wildcat HMA2,
which can carry the new Thales Martlet lightweight
air-to-surface missiles.
addressing them.
“Our battle staff have been preparing for this
responsibility over the last 12 months by exercising
and developing the capabilities required, which
culminated in NATO’s Dynamic Mariner exercise in
September 2021,” Admiral Utley said. “This exercise
demonstrated to our NATO allies that the UK’s carrier
strike capability will strengthen NATO countries’ long-

The lessons from CSG21 are paving the way
towards longer-term plans to broaden how the full
capabilities of the carriers are exploited. The planned
lifetime of the two carriers stretches to over 50 years
ahead and clearly much will change in terms of what
new technologies and capabilities will be needed.
Already the Royal Navy and UK MOD is investigating
how unmanned systems might be integrated into a
Asia Pacific Defence Reporter MAY 2022
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F

ollowing the return to European waters of HMS
Queen Elizabeth after its deployment to the
Pacific last year, its sister ship, HMS Prince of
Wales, as part of its NATO Flagship responsibilities,
took the lead in a major exercise extending inside
the Arctic Circle. With the new Russian threat facing
Continental nations and the wider Atlantic Alliance,
as a result of its devastating assault on independent
Ukraine, a non-NATO member, the regional allies have
been forced to urgently re-appraise their policies
and capabilities with a new East-West, despoticdemocratic boundary now stretching from Finland to
the Black Sea.
It was highly appropriate therefore that the Arctic
provided a timely stage for Exercise Cold Response
2022, the largest military exercise hosted in Norway
since the last Cold War. The Royal Navy was keen to
use this opportunity to demonstrate its commitment
to safeguarding Europe’s northern flank against
aggression from the East, despite its renewed global
focus on Asia Pacific.

RN Merlin helicopter during Artic operations (Crown
Copyright RN21)

More than 3,000 RN sailors and Royal Marines were
deployed and they joined 27,000 other personnel,
warships, armour and air power, with HMS Prince of
Wales leading the naval fleet as a command ship.
More than two dozen allies and partners took part with
activities ashore, at sea and in the air. This was the
first time that these large carriers have operated so far
north, with the crew of over 1,000 gaining essential
cold-weather training supporting a variety of aircraft
types.
They had to adapt to new ways of working in
temperatures as low as -30 degrees C, operating sideby-side with air power from UK and NATO squadrons.
Types included F-35B stealth fighters, Merlin and
Wildcat helicopters, US Marine Corps MV-22 Osprey
tilt-rotor aircraft and Sea Stallion helicopters. The
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fortnight-long exercise, which
followed several months of
preparatory working up in UK and
Arctic waters, allowed the RN to
demonstrate some of its unique
capabilities from launching
commando raids from submarines
to operating fifth-generation
combat aircraft in sub-zero
conditions for the first time. The
Royal Marines practised new
raiding tactics involving stealth
missions on the treacherous
Norwegian coastline, with host-nation forces also
taking part in the sort of regular manoeuvres and drills
perfected in joint exercises over more than 50 years.
During the different phases specialist units were
able to call on a wide range of skills which included
RN divers plunging into the icy fjords to neutralise
mines, paving the way for task forces to pass in
safety. Although the RN’s Wildcat helicopters were
usually employed over deep-water operating from
frigates and destroyers, they joined the more usual
elements of the RN Commando helicopter force to
extend capabilities into the mountainous areas high
over Norway.
The Wildcats’ Seaspray radar, typically used for
hunting suspicious ships, operated for the first time
in an over-land role, identifying targets for other air
assets including larger Merlin Mk 4 helicopters. The
RN Wildcats provided intelligence and firepower,
shared with USMC Cobra gunships in the support for
ground forces. RN Merlins ferried Royal Marines, their
equipment and supplies in difficult and unforgiving
conditions, often alongside American, German and
Norwegian helicopters.
The exercise provided an example of how NATO
partners can, and need to, provide highly integrated air
power in remote and hostile natural conditions. For the
UK, which has been involved in high intensity combat
operations continuously for three decades in extremely
hot and dusty environments in the Middle East, this
total contrast with helicopters flying and operating in
conditions of ice and snow, showed how the Royal
Navy, Royal Marines and Royal Fleet Auxiliary units
can work together seamlessly. The British Defence
Secretary visited personnel on the ground and
onboard the carrier and reaffirmed the country’s longterm commitment to security in the region and regular
deployments to the High North.
With the massively changed political and military
backdrop in Europe following the unprovoked and
aggressive actions by Putin in Ukraine, and the
resulting reversing of all the Peace Dividend benefits
that have allowed defence spending to drift down

V-22 Tiltrotor nighttime mission (Crown Copyright RN21)

over the years, there is now an urgent need for
new priorities to be considered. This has been a
huge wake-up call for those NATO nations that have
consistently failed to meet their pledges to allocate
2% of their GDPs to defence, relying on the UK,
France and the USA to carry the umbrella for them.
Australia has shown its serious intent in Asia Pacific
with a significant growth target for its own defence
spending.
With China pledging long-term support to Russia
two months ago there are many observers who see
this as having effectively given Putin the green light for
his offensive war on his neighbour. In due course this
might become a major strategic error if it places China
on the wrong side of history, for there will inevitably be
a global backlash to what is going on – which despite
this being the 21st Century is creating new horrors
remarkably similar to what happened in Europe in
World War Two.
The UK is certainly going to have to up its defence
game, and cannot continue to say all the right
things but fail to provide a robust enough package
of capabilities. The desire to do more to support
the growing threats in the Asia Pacific region is not
going to be diluted, but a new Cold War in Europe,
up against an unstable Russia, is a big enough
eruption to demand a serious defence re-set with an
appropriate expansion in funding.
So-called MOD “capability holidays” were always
a dangerous nonsense, aimed always at saving
money, but now action is overdue to start to restore
critical mass across the UK forces. The Royal Navy
needs a lot more destroyer/frigate size ships beyond
those currently on order so rebuilding the surface
fleet won’t be painless, and certainly won’t be quick.
After the costly Falklands War, 40 year ago, then PM
Margaret Thatcher lost no time reversing defence
cuts and expanding naval and air capabilities as
well as replacing lost ships. Similar decisiveness is
needed today.

ROYAL NAVY
carrier air wing to augment crewed aircraft and that
might offer a practical and affordable solution to
increasing combat strength as well as providing new
platforms that enhance operational flexibility. Other
areas being studied under the title of the Future
Maritime Aviation Force recognise areas where
more attention is needed, including fixed wing
airborne early warning, naval sustainment air lift and
persistent ISR. HMS Prince of Wales has already
trialled the use of Jet Banshee target aircraft as part
of a threat simulation exercise and this may lead to
adoption as the launchers and vehicles require little
deck-space.
While aboard, APDR was able to talk with the ship’s
captain and senior naval staff. Captain Steve Higham
stressed the importance of preparing and training
for joint operations with allies that was essential as
the threat from Russia was growing, especially the
ability of submarines to interfere with sub-surface
communications links and it was important to know
the location of such adversaries — in all domains.
He pointed out that a large carrier was a great force
multiplier and could provide a wide range of assets,
from combat air power to anti-submarine warfare and
in support of an amphibious task group. He said that
the Carrier Air Groups could be tailored to whatever

the mission required, and no doubt as well as its
prime operational value providing a mobile platform
for all types of air vehicle, it also possessed a great
potential for assisting in humanitarian emergencies
when local facilities might be unavailable. He said:
“I’m very excited as in the coming months the
carrier will be undertaking new capabilities from the
Arctic to the Mediterranean, working closely with

“Such combinations offer almost limitless
capabilities. Area denial, or air dominance, is a key
requirement and many lessons have been learnt during
the deployment, with integrated communications and
data networks being a key to success.
“Having the UK carrier with the US 6th Fleet
was a huge force multiplier and crews and support
teams had much in common, but also did some

He pointed out that a large carrier was a great force multiplier and
could provide a wide range of assets, from combat air power to
anti-submarine warfare and in support of an amphibious task group.
a multi-national team of aviators, soldiers, marines
and sailors in a state of high readiness. We will
be delivering mixed Air Groups for the Royal Navy,
Country and NATO and will be taking on NATO
Flagship duty with pride, passion and purpose.”
Also embedded aboard HMS Prince of Wales is Lt
Cdr Michael Schelcher of the US Navy. A specialist
in air and sea operations he anticipates his next
posting will be as a USN carrier captain, and is in high
praise of how well the US and UK F-35B squadrons
operated during CSG21. He said:

things differently. Tactical methods, equipment and
applications were sometimes different but NATO
standards applied and overall it is an awesome
capability and must be respected.”
There can be little doubt that the deployment of
CSG21 to the Asia Pacific region has provided ample
evidence of the wisdom of such a development,
especially at a time of rising international tensions,
and the operational benefits and experiences that are
now being evaluated and discussed will ensure that it
is not going to be a “one-off” exercise.
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AIRCRAFT CARRIERS
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ASIA-PACIFIC NATIONS CONTINUE TO INVEST IN
AIRCRAFT CARRIER CAPABILITIES
The growth of China’s navy and the introduction of Lockheed Martin’s short takeoff and vertical landing F-35B Lightning II
have helped spur the acquisition of aircraft carriers in the Asia-Pacific. Those countries that cannot afford full-size aircraft
carriers and their expensive jets are increasingly turning to landing helicopter docks to provide some of the benefits of an
aircraft carrier, but at a more manageable cost.

A J-15 aboard the Shandong (Li Gang — Chinese MoD)

C

hina’s military ambitions are seeing
profound impacts on the size and shape of
its navy, as well as those of its neighbours,
and countries in the Asia-Pacific region as a whole.
By 2021 the People’s Liberation Army Navy (PLAN)
had become the largest in the world, with more
than 350 platforms compared to the 290 of the US
Navy. By 2030, China will have 425 vessels in its
fleet. As the fleet has grown, so has the PLAN’s
reach, with recent deployments as far as Alaska,
and provocative deployments closer to home – the
carrier Liaoning has sailed repeatedly through the
Taiwan Strait.
The jewels in the PLAN crown are its aircraft
carriers, with two in service and the third planned
to join the fleet in 2023 and become operational in
2024. The latest Type 003 will have a straight, flat
deck and three electromagnetic catapult launch
systems, allowing it to operate a whole new range of
aircraft, including fighters, fixed-wing airborne early
warning aircraft and helicopters. Construction of
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the Type 003 began in March 2017 at the Jiangnan
Changxingdao Shipyard in Shanghai.
Around 40 aircraft are expected to be carried on
the 80,000 tonne carrier. Development continues of
the fifth-generation Shenyang FC-31/J-31 multi-role
fighter — last year an FC-31 was seen with a launch
bar in front of the landing gear, amongst several
other changes. Images have also emerged of the
first catapult-capable version of Shenyang’s J-15
carrier-borne fighter.
The J-15 is the main aerial asset aboard China’s
second aircraft carrier, the Shandong, which
has been in service for more than two years.
Commissioned in December 2019, this Type 002
vessel is around 305 metres long and based on the
Soviet Varyag but with numerous improvements.
It carries around 30 J-15 fighters along with half a
dozen Harbin Z-9 and Changhe Z-18 helicopters.
The PLAN’s first carrier is the Liaoning (the
ex-Soviet Varyag, acquired from Ukraine in 1998),
which was commissioned into service in September

2012 as the Type 001 – it was declared combat
ready in late 2016 and has been mainly used as a
training vessel. The 305 metre long ship carries
two dozen J-15 fighters, launched via a ski jump,
meaning full combat loads cannot be carried by
these aircraft.
This vessel is believed to be in the early stages of
construction, and will be the PLAN’s first nuclearpowered surface ship. By 2035, China aims to have
at least six carrier strike groups.
Aside from aircraft carriers, the recent
introduction of the new Type 075 (Yushen class)
landing helicopter dock (LHD) amphibious assault
ships marks a significant achievement in indigenous
shipbuilding. In April 2021 the PLAN commissioned
its first Type 075 vessel, the Hainan, after launching
it in September 2019. This has a large flight deck
able to operate seven helicopters – Changhe Z-8CJ
helicopters have been seen on deck.
The third Type 075 vessel began sea trials
in November last year after being launched in
January; the second (Guangxi) was launched in
April 2020 and began sea trials that December,
representing the launch of one LHD nearly every
six months. By 2025 China aims to have launched
five of the 250 metre long Type 075 vessels, which
represent a major improvement over its smaller
Type 071 amphibious transport docks (210 metres
in length), which can only operate two helicopters
simultaneously. Six Type 071s are in service and two
more are under construction.
It has been rumoured that China intends to
develop an even larger amphibious assault ship
(possibly dubbed the Type 076) that will be able to
launch fixed-wing aircraft, which will most likely be
unmanned.

THE CHINA EFFECT
China’s naval ambitions have pushed other nations
in the region to strengthen their fleets, and countries
that were initially hesitant to acquire aircraft carriers
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Shandong (Sanya Feng Kaixuan — Chinese MoD)

are countering China with their own. One case in
point is Japan. As an island nation that places heavy
emphasis on sea power, Japan is making good
progress expanding and modernising its naval fleet,
such as launching the new Mogami class frigates,
and this expansion includes an aircraft carrier
capability: in late 2018 the country announced it
would convert its Izumo class helicopter carriers to
accept F-35s.
Two Izumo class vessels are in service with the
Japan Maritime Self Defence Force (JMSDF): the
JS Izumo and JS Kaga, which were commissioned
in March 2015 and March 2017 respectively.
Displacing 27,000 tonnes and at 248 metres long,
they are the largest vessels in the Japanese fleet.
Initial F-35 modifications on Izumo began in 2020
and were completed in July 2021; a second phase
is planned for early 2025 that will change the shape
of the bow, amongst others. In October 2021, US
Marine Corps F-35Bs landed on and took off from
the Izumo. The first time a fixed-wing aircraft has
operated from a Japanese carrier in 75 years.
Japan Marine United recently began refit work on
Kaga, with modifications in two stages to coincide
with scheduled refit and overhaul programmes every
five years. Initial modifications include strengthening
the deck, painting new markings and fitting heatresistant landing spots.
Japan will acquire its first 18 short takeoff and
vertical landing (STOVL) F-35Bs in 2023 or early
2024 and although operated by the Air Force,
they will embark on the carriers when needed.
The country is acquiring 42 F-35Bs and 105
conventional takeoff and landing F-35As over the

next decade. For carrier duties, the F-35Bs will join
Mitsubishi SH-60J/K anti-submarine warfare and
search and rescue helicopters.
Japan has numerous frigates that can operate
helicopters, but its next largest vessels – the two
197 metre long Hyuga class helicopter destroyers
– have a large aviation component. The flat-decked
vessels can carry up to two dozen helicopters,
mainly SH-60J/K and Kawasaki MCH-101 rotorcraft
tasked primarily with anti-submarine warfare. The
two vessels in the class are JS Hyuga, launched in
2007, and JSE Ise, launched in 2009.
In addition, three Osumi class amphibious
transport dock vessels (Osumi, Shimokita and

Kunisaki), commissioned between 1998 and 2003,
are able to each carry up to eight helicopters on
their flat top decks, although there is no hangar.
South Korea is another nation that has been
upscaling its carrier ambitions in the wake of China’s
rise, incursions in disputed waters, and tensions
with the North. In July 2019 the Republic of Korea
announced the intention to build an amphibious
assault ship (Landing Platform Helicopter-II) able
to accommodate 16 fixed wing aircraft. Then in
August 2020, the Republic of Korea Navy (RoKN)
announced plans to instead acquire a full-on aircraft
carrier, which last year was designated CVX (CV
eXperimental). Work is scheduled to start this year,
and the vessel should be completed by 2033. It will
use STOVL aircraft – South Korea has bought 40
F-35As for its Air Force, but may add another 20
F-35Bs for the carrier.
The flagship CVX will cost about $2 billion and
be 265 metres long. It will be able to operate 16
F-35Bs and eight helicopters, including Leonardo
Helicopters AW159s and Sikorsky MH-60Rs. Korea
Aerospace Industries (KAI) has said it will develop
a navalised version of its KF-21 Boramae fighter in
2033 as a possible option for the vessel.
Hyundai Heavy Industries is competing with
Daewoo Shipbuilding and Marine Engineering for
the project. Hyundai, which won a contract for
the conceptual design of the vessel, has signed
agreements with LIG Nex1, Hanwha Systems, KAI
and Babcock on developing the vessel and its
systems while Daewoo has partnered with Fincantieri
and Hanjin Heavy Industries and Construction.
The CVX will be able to serve as a landing
helicopter dock, augmenting the RoKN’s four Go
Hyundai's CVX proposal (Hyundai Heavy industries)
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The Liaoning during an exercise (Zhang Lei — Chinese MoD)

Jun Bong class LSTs (Landing Ship, Tanks), four
Cheon Wang Bong class LSTs, and two Dokdo
class amphibious assault ships. The Dokdo class, at
199 metres in length and displacing nearly 19,000
tonnes, are the largest vessels currently in RoKN
service. They can carry up to 15 helicopters each, as
well as amphibious assault vehicles and air cushion
landing craft, tanks and other vehicles. ROKS
Dokdo was commissioned in July 2007 followed by
ROKS Marado in June 2021.
Yet another nation spurred on by China’s military
growth is neighbouring India, which has grand
aircraft carrier ambitions but is struggling to realise
them. India’s first indigenously built aircraft carrier,
INS Vikrant, completed harbour trials in December
2020 and began a first round of sea trials in August
2021, but the 262 metre long vessel is more than
six years behind schedule and six times over budget
(now up to US$2.5 billion). It was launched by
Cochin Shipyard Limited in August 2013 and is
expected to enter service in August 2022. Service
entry will be without aircraft but the 45,000 tonne
Vikrant – the largest and most complex warship to
be built in India — will ultimately operate about 20
Mikoyan MiG-29K fighters (via a ski jump) and ten
Kamov Ka-31, MH-60R and HAL Advanced Light
Helicopter (ALH) rotorcraft.
India is aiming for at least two carriers in service
to cover its east and west coasts: at present it has
the 45,000 tonne INS Vikramaditya in service. The
284 metre long Vikramaditya was commissioned
in November 2013 after a decade-long and costly
conversion from the Soviet Kiev class carrier
Admiral Gorshkov, which included adding a ski
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jump. The former Russian Navy vessel was acquired
with 12 MiG-29K and four two-seat MiG-29KUB
fighters and six Ka-31 Helix helicopters (another 29
MiG-29Ks were ordered in 2010 for US$1.46 billion
and delivered by 2017). It also embarks Kamov
Ka-28, Sikorsky Sea King, HAL Dhruv and Chetak
helicopters.
Disappointed with the MiG-29Ks and their poor
serviceability, the Indian Navy is contemplating
basing other aircraft on board its carriers. One
contender was the HAL Tejas Light Combat Aircraft
(LCA), although concerns about the aircraft’s weight
and performance cancelled this. Nevertheless, in
January 2020 the LCA Navy Mk 1 prototype carried
out flight trials aboard the Vikramaditya.
HAL has come up with a Twin Engine Deck
Based Fighter (TEDBF) concept, based on the

LCA, which was displayed in model form in early
2021. It was created in response to the Indian
Navy’s Multi-Role Carrier Borne Fighter (MRCBF)
requirement to augment and eventually replace its
fleet of carrier-borne MiG-29Ks. Production may
only begin in 2031 – in the meantime, Boeing has
offered its Super Hornet and Dassault its Rafale-M
for the 26-strong MRCBF requirement (down from
57 aircraft in 2018). Demonstrations at the shorebased test facility in Goa began with the Rafale-M
in January; the Super Hornet is expected to follow
in May.
Although not officially approved by the Indian
government, the Navy plans to acquire a second
indigenous aircraft carrier (INS Vishal), which is on
the Navy’s planned acquisitions list. This will likely
incorporate a catapult-assisted takeoff but arrested
recovery (CATOBAR) system, doing away with ski
jumps. The 65,000 tonne vessel will be able to
embark 50-60 aircraft.
Lagging behind China, for over a decade the
Indian Navy has been attempting to acquire landing
platform docks (LPDs) and in August 2021 the
Indian Navy issued a request for information from
Indian shipyards for four LPDs. The 200 metre
long vessels need to have a ‘through deck’ design
able to accommodate a dozen helicopters as well
as numerous armoured vehicles and unmanned
vehicles. The new vessels will join the Indian navy’s
16,600 tonne INS Jalashwa amphibious transport
dock, which can carry six Sea Kings. This was
commissioned in 2007.
Not quite full-on aircraft carriers, Australia’s
Canberra class come pretty close as they feature ski
jump decks and could theoretically accommodate
F-35Bs. Based on Spain’s Juan Carlos I, the vessels
retained the ski jump as a cost saving measure, but at
present there are no plans to use the vessels for fixed-

The Vikramaditya during Malabar 2020 (Mass Communication Specialist 3rd Class Dalton Reidhead — USN)
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wing aircraft – Australia has only acquired F-35As.
At 230 metres in length and displacing 27,500
tonnes, the two Canberra class vessels (HMAS
Canberra and HMAS Adelaide, commissioned in
November 2014 and December 2015) are the
largest vessels operated by the Royal Australian
Navy. Eight helicopters, including NHIndustries
MRH-90s, Sikorsky S-70B Seahawks, and Airbus
Helicopters Tigers can be fitted in the hangar deck
and another ten in the light vehicle deck if needed.
Thailand was an early adopter of aircraft carriers
in the Asia-Pacific, commissioning the light carrier
HTMS Chakri Naruebet in March 1997. Displacing
just 11,500 tonnes at full load, the 182 metre long
vessel is one of the world’s smallest aircraft carriers.
Based on the Spanish Navy’s Principe de Asturias,
it is fitted with a ski jump and for nearly a decade
operated ex-Spanish AV-8S Matador Harriers. Now
classified as an Offshore Patrol Helicopter Carrier,
it mainly carries SH-60 Seahawk helicopters – ten
can be carried in its hangars. Unmanned aerial
vehicles have been tested aboard the carrier –
earlier this year, the Royal Thai Navy flew Marcus-B
aircraft from the vessel’s deck (the UAVs are being
acquired by the Royal Thai Navy).
Due to budgetary constraints, the Chakri Naruebet
rarely leaves port. A more modern capability is being
acquired from China – Thailand has ordered a Type
071E LPD from China, and this was launched in
December 2021 as the HTMS Chang. The vessel
can carry four helicopters in addition to four landing
craft and hundreds of troops. It complements the
Navy’s Endurance class LPD HTMS Angthong,
delivered in 2012 from Singapore.
The Republic of Singapore Navy has four of the
141 metre long Endurance class vessels in service
– these were commissioned between 2000 and
2012 and can embark two medium helicopters on
the flight deck (hangar space is also available).
Singapore intends to replace these with Joint MultiMission Ships able to handle multiple helicopters
on a large deck, and possibly F-35Bs – the country
plans to take delivery of four F-35Bs in 2026.
Numerous Asia-Pacific countries operate landing
platform docks with sizeable aviation components,
such as Indonesia, which has acquired five
Makassar class LPDs that can carry five helicopters.
In December 2019 Myanmar commissioned a single
vessel (UMS Moattama), while the Philippines
received two (BRP Tarlac and Davao del Sur) as the
modified Tarlac class in 2016 and 2017. Elsewhere,
Taiwan will receive the first of four Yushan class
LPDs this year while New Zealand operates the
multi-purpose vessel HMNZS Cantebury and
Malaysia is looking to acquire three Multi-Role

A USMC F-35B landing on JS Izumo in October 2021 (USMC — Lance Cpl Tyler Harmon)

Support Ships.
Heightened tensions in the Asia-Pacific are
driving major naval acquisition projects across the
region, with a massive regeneration underway of
the Royal Australian Navy, while South Korea and
India are making progress with aircraft carrier,

warship and submarine build programmes. Many
of the new vessels destined to enter service with
regional navies are being built domestically, and the
local construction of aircraft carriers and nuclear
submarines is a clear sign of the growing capability
and self-sufficiency in the region.
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MARITIME 4.0 – THE TECHNOLOGY WAVE
SHAPING THE DIGITAL SHIPYARD
OF THE FUTURE
There is no doubt that Industry 4.0 has driven dramatic changes in the manufacture of products, machinery, and equipment.
The impact of Industry 4.0 can clearly be seen in many aspects of discrete A&D manufacturing, such as the creation and assembly
of items by components used to manufacture highly complex military platforms such as aircraft.

S

hipbuilding, however, takes this complexity
to a whole new level by combining the
disciplines of manufacturing, construction,
and project management. It now has 3D printing,
artificial intelligence, and AR/VR, not to mention
digital twins, machine learning, and highperformance computing — all proven technologies
and key players in an increasingly digitised sector.
The stage is set for the arrival of “Maritime 4.0”.

SHIPBUILDING IS POISED FOR
DIGITAL CHANGE – AND THE
BENEFITS ARE CLEAR TO SEE
The rationale and motivation for the adoption of
Maritime 4.0 is clearly explained by the Australian
Industrial Transformation Institute: “In line with all other
forms of manufacturing, Industry 4.0 offers a vision for
transformation of the shipbuilding industry though the
establishment of ‘Digital Shipyards’ and adoption of a
‘Shipyard 4.0’ agenda. It is important to acknowledge
just how transformative such a vision is and how
challenging it will be to realise. The motivations and
drivers must be powerful and the benefits extensive.
The ideal of Digital Shipbuilding and importantly,
sustainment, is propelled by the prospect of significant
improvements in productivity, efficiency, reliability,
quality and safety over the lifecycle of vessels.”
Market projections support this growth
trajectory. ResearchAndMarkets data sees the
digital shipbuilding sector poised for explosive
growth — from $591 million in 2019 to $2.7 billion
by 2027, with an impressive 21.1% compound
annual growth rate.

WHAT DOES MARITIME 4.0
REALLY MEAN?
According to a recent study in the Procedia
Manufacturing industry journal published as part of
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OPV Arafura’s mast is lifted into place on top of the ship’s bridge. (Defence photo)

the International Conference on Industry 4.0 and
Smart Manufacturing, Maritime 4.0 allows:
• The automated integration of real data into
decision making
• The adoption and implementation of connected
technologies for design, production, and operation
• Reduction of vessel environmental impact, related
to production, operation, disposal (including
emissions, underwater noise, and material
utilisation)
• Affordable and sustainable operation
• Reduction of risk, increasing safety and security
It is essential that shipbuilders themselves
prioritise digital advancements. The digital oversight
of maritime and naval assets begins not at sea, but
right at the beginning of a ship’s lifecycle — in the
design process and at the manufacturing stage.
Success or failure of Maritime 4.0 implementations
depends on addressing four critical areas. First,

implementations must cope with a breadth and depth
of complexity that Industry 4.0 never encountered.
As a result of that, technology implementation
must not be piecemeal but part of a much wider
integrated environment. Thirdly, all implementations
must establish the highest possible security within
this digital thread, and finally, no implementation can
ignore the need to build in sustainability.
1. COMPLEXITY: It comes with the territory –
and then defence projects add another layer
Difference in scale means difference in kind —
manufacturing a sea vessel is more akin to managing
a full-scale construction project than traditional
manufacturing of parts and products. Consider
the latest aircraft carriers currently in-service and
under construction such as the US Navy Gerald
R. Ford Class. The USS Gerald R. Ford (CVN
78) features a 78m-wide flight deck equipped

with an electromagnetic aircraft launch system
and advanced arresting gear. The carrier has the
capacity to carry more than 75 aircraft and can
accommodate 4,539 personnel.
Manufacturing such a complex, state-of-the-art
asset requires supporting systems to effectively
manage a full-scale construction project. Even
commercial shipbuilding, though often less complex
in design, comes with its own set of complexities
— stringent import/export rules that vary widely by
country, new requirements for infectious disease
control, and high labour costs, just to name a few.
Global competition is fierce and dominated by
low-cost labour countries: More than 90% of global
shipbuilding takes place in just three countries—
China, South Korea and Japan.
Supporting systems need to match this complexity
in breadth and depth
Coming to grips with such complexity needs
the support of an industry-specific and enterprisebreadth system that can manage such a unique
manufacturing process. These kinds of complex
builds take years to complete and must be
managed extremely closely from a time and cost
perspective. That means support for project
management is critical.
It means managing supply chain processes to
optimise scarce resources and parts that are delivered
from multiple tier two and three manufacturers
around the world. It means asset management
functionality that can manage maintenance, repair
and overhaul (MRO) throughout the lifecycle of
a vessel for those shipbuilders who continue to
support asset management after initial construction
and deployment.
2. TECHNOLOGY: Enabling transformational
change in the shipyard and at sea
Naturally, the transformational technologies that are
an essential part of Industry 4.0, from AI and machinelearning to 3D printing and digital twins, will play a
defining role in Maritime 4.0 strategies — and taking
advantage of these technologies requires digital
transformation. In response, major naval forces have
been taking steps to digitise in recent years.
In 2017 the UK Royal Navy announced project
NELSON, specifically designed to deliver digital
transformation across the service. Likewise, the
US Navy has made great strides with its Naval
Operational Business Logistics Enterprise (NOBLE)
project. The programme will eliminate over 700
database/application servers and consolidate over
23 currently isolated application systems—ultimately
aiming to improve asset readiness both on a shore
and material basis.

An Integrated Data Environment (IDE) is
essential to capitalise on new technologies
Now shipbuilders themselves must cross the digital
chasm. Any successful naval or maritime digital
transformation programme means putting in place a
full Integrated Data Environment (IDE) requiring close
collaboration from military organisations, industry
players and, of course, software providers. It’s clear
that a fully digital shipyard needs to be underpinned
by a software system that’s agile enough to act on
the increasing data volume and complexity to deliver
quantifiable operational benefits.
Take IFS customer, submarine and warship
builder ASC, Australia’s largest defence prime
contractor, that recently announced a companywide digital transformation programme. The
comprehensive programme will set the ground for
the ASC transition to becoming a digital shipyard—
facilitating more streamlined processes, enhanced
integration between systems, and the expanded use
of real-time data to drive optimised decision-making
across the organisation.
3. SECURING THE DIGITAL THREAD:
Paramount in a digital maritime ecosystem
But the IDE and digital backbone supporting
Maritime 4.0 will not come without its challenges—
and cybersecurity will be just as pervasive in the
shipbuilding sector as in any other. This is recognised
by a recently published US Congressional Research
office paper on U.S. Navy force structure and
shipbuilding plans:
“The digital thread from manned ships and
autonomous platforms provides enormous
opportunities for efficiencies in coordination,
operation, maintenance, and cyber-resilience.
However, this thread of critical data, including
location, heading, and platform health, presents
one of the biggest opportunities for cyber threats
and cyber-attacks to Navy vessels. End-to-end
cybersecurity and anti-tamper technology need to
be addressed for a wide range of systems, from
small man-portable autonomous vessels to systems
as large as carrier groups.”
Defence sets its own security standards
The defence sector has been well ahead of the curve
when it comes to cybersecurity best-practices — and
shipbuilders servicing military customers will need to
ensure compliance with strict regulations. Regulatorycompliant software can be a key differentiator when
bidding for ship manufacturing contracts.
To this end, enterprise software should be a strategic
enabler for information assurance and cybersecurity. It
should be designed from the ground up with security

in mind, and address risks and threats throughout all
phases of the software development lifecycle.
4. SUSTAINABILITY: Now part and parcel
of any progressive manufacturing business
strategy
Maritime sustainability has been a huge focus area
in recent years — and Maritime 4.0 will of course
positively impact sustainability. The International
Maritime Organisation (IMO) has been spearheading
an industry-wide effort to accelerate a major fuel
and technology transition in response to the climate
challenge — its goal is to reduce annual CO2
emissions by at least 50% by 2050. At the same
time, military forces are also looking at greener
operations for newly built ships. The UK Royal
Navy has recently implemented a catalytic reduction
system in two of its newest warships that reduces
emissions of nitrogen oxide by up to 97%.
One recent academic paper from the Department
of Mechanical Engineering and Industrial Design
at Cadiz University highlighted 12 key Industry
4.0 technologies as most impactful to make the
shipbuilding supply chain more sustainable—
including additive manufacturing, big data analytics,
augmented reality, and more. In all of this, supporting
enterprise software has an essential role to play in
this green maritime future.
Enterprise software essential to orchestrate a
greener maritime future.
Good supply chain optimisation can help manage
composite materials and new manufacturing
techniques that will drastically reduce unnecessary
emissions.
Again, IDE has a key role to play here. When
shipbuilding data is funnelled through one
system, enterprise software can actually assign
a sustainability score to every process across a
shipbuilding organisation’s value chain.
The link between Maritime 4.0 and the digital
shipyard of the future is clear to see for both
commercial and military shipbuilders. But making
this digital shift involves grappling with complexity
of projects, components and data on a scale
way beyond traditional A&D manufacturing. As a
result, ship manufacturers and naval organisations
recognise the need to move towards an integrated
data environment because only in this way will they
be able to capitalise on the efficiency, visibility,
security, and sustainability benefits of Maritime 4.0
in an increasingly digitised sector.
(Matthew Medley is the Industry Director, A&D
Manufacturing, IFS solutions)
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SUPPORT VESSEL
KYM BERGMANN // CANBERRA

DEFENCE CONFIRMS PACIFIC SUPPORT
VESSEL HAS BEEN PURCHASED
Even though the government has failed to make a formal announcement, it has been known for some time that the proposed large
Pacific Support Vessel will no longer be built in Australia but will be purchased overseas. During a previous Senate Estimates
hearing, the RAN almost accidentally revealed the change of plan – and today they were compelled to admit under further
questioning that a ship has already been bought for $88.4 million.

©2

Australian Army soldiers from 2nd Battalion, Royal Australian Regiment, conduct amphibious operations in Zodiac inflatable boats as a CH-47F Chinook helicopter takes-off from HMAS
Canberra off the coast of Nomuka Island, Tonga, during Operation Tonga Assist 2022. Credit: CoA / Daniel Goodman

T

he 103-metre-long ship is anchored at
the Canary Islands currently undergoing
availability checks. According to the Chief
of Navy, VADM Michael Noonan, the future
Australian Defence Vessel (ADV) Reliant will
normally be based in Brisbane. This is because
the ship’s usual area of operation will be the
Southwest Pacific. The unannounced purchase
was made in February.
It is believed that the vessel was formerly OSV
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Horizon Star and was built at Kleven Verft (now
Green Yard Kleven) and designed by Marin Teknikk,
both of Norway. The presumed intention is to have a
ship able to perform humanitarian and disaster relief
missions such as responding to the Tongan volcano
eruption in a more cost-efficient way than using one
of the larger Canberra class LHDs.
The decision is a breach of the commitment made
in 2018 by the government that the vessel would be
built in Australia. The decision will disappoint the local

shipbuilding industry, coming on top of the cancelled
Attack class submarine project and delays to the
Hunter class frigates.
The Dutch shipbuilding company Damen had
completed a risk reduction study and designed a
purpose-built support vessel that was believed to be
within the existing budget, but Defence elected not to
proceed. The same company had delivered the highly
successful aviation support ship MV Sycamore to the
RAN in 2017.
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SOUTH KOREA
GABRIEL DOMINGUEZ // ESSEN

PUSHING FORWARD — SOUTH KOREA’S
GROWING NAVAL CAPABILITIES
Faced with the persistent threat of conflict with its northern neighbour, South Korea has for years maintained
a steady trajectory of naval modernisation. To continue doing this, Seoul is banking on increasingly advanced platforms,
systems, and technologies ‘Made in Korea’.

A

round mid-September 2021 the country
achieved a key milestone that highlighted
both the level of technological advancement
and the defence industrial capabilities of the
Northeast Asian country. Amid successive weapon
tests and provocations by neighbouring North
Korea, the Ministry of National Defense (MND) in
Seoul announced that it successfully tested its first
indigenous submarine-launched ballistic missile
(SLBM) from a submerged, in-service submarine.
By doing so, South Korea not only became the first
country without nuclear weapons to achieve this feat,
but also joined an elite group of military powers to
field such a capability.
Codenamed ‘Hyunmoo 4’, the SLBM is believed
to be a variant of South Korea’s 500 km-range
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The Republic of Korea Navy ship ROKS Seoae Ryu Seong-ryong (DDG 993) steams in a multinational formation during
a photo exercise off the coast of Hawaii during the Rim of the Pacific (RIMPAC) exercise. (U.S. Navy photo by Mass
Communication Specialist 2nd Class Jenna Dobson)

Hyunmoo-2B ballistic missile meant for deployment
from the Republic of Korea Navy’s (RoKN’s) KSS-III
(also spelled KSS-3)-class submarines. Fitted with
a conventional warhead, the weapon has been
designed to enhance the country’s sea-based
deterrence and help overcome asymmetric threats,
according to the MND.
The SLBM is just the latest in a series of weapons,
platforms, systems, technologies, and doctrines being
introduced into the RoKN as the service prepares for
the complexities of a potential conflict with North
Korea — which keeps bolstering its strike capabilities
through new platforms and missile systems.
At the same time, the South Korean navy is

acquiring several assets that are transforming it into a
fully-fledged blue-water navy as it seeks to safeguard
the country’s growing maritime and territorial interests
both within the Asia-Pacific region and beyond.
To meet these requirements, the RoKN is constantly
improving and modernising its traditional assets
– be it patrol vessels, corvettes, destroyers, minecountermeasure vessels, landing ships or submarines
– and adding new capabilities to its inventory, such as
unmanned aerial, surface, and underwater vessels.
As an aside, with a Defence budget only slightly
larger than Australia’s, the RoKN currently has 12
guided missile destroyers; 18 frigates; 11 corvettes;
and 22 modern diesel-electric submarines.

SOUTH KOREA
AN INDIGENOUS AIRCRAFT
CARRIER
One of the top new capabilities expected to join the
service by the early 2030s is a light aircraft carrier
that is set to be designed and built indigenously
under the ‘CV eXperimental’ (CVX) project.
Two local shipyards – Hyundai Heavy Industries
(HHI) and Daewoo Shipbuilding and Marine
Engineering (DSME) – are formally competing for
the project, for which the country’s Defense Project
Promotion Committee tentatively earmarked KRW2.3
trillion (US $1.86 billion) in February 2021.
The companies, both of which plan to co-operate
with foreign firms should their respective bids win,
displayed competing designs for the project during
the International Maritime Defense Industry Exhibition
2021 (MADEX 2021) held in Busan. Work on
the carrier is expected to formally start this year,
with South Korea’s National Assembly approving in
January KRW7.2 billion (US $5.86 million) for the
preliminary design.
However, the project is not free of controversy,
with critics arguing that building such a ship would
not only be very expensive but also less adequate
for dealing with North Korean threats than fielding
nuclear-powered attack submarines (SSNs), which
could provide as strong sea-based deterrent while
constantly shadowing North Korea’s ballistic missile
submarines.

ROKS Wang Geon (DDH-978), a Republic of Korea Navy Chungmugong Yi Sun-sin-class destroyer, prepares for an underway
replenishment with USNS Rappahannock (T-AO 204) in the Coral Sea, July 19, 2021, as part of Talisman Sabre 21. (Photo by
Third Officer Brandon Feinberg)

materials, as well as responding to transnational and
non-military threats such as protecting South Korean
citizens overseas and supporting both rescue and
disaster relief operations. Such a multipurpose ship
would also afford Seoul a power projection capability
and could potentially be used to support operations

The SLBM is just the latest in a series of weapons, platforms,
systems, technologies, and doctrines being introduced into the
RoKN as the service prepares for the complexities of a potential
conflict with North Korea — which keeps bolstering its strike
capabilities through new platforms and missile systems.
The MND in Seoul has said the carrier project is
meant to “suppress provocations in disputed waters”
and quickly respond to “various security threats”
using naval and amphibious assault helicopters as
well as short take-off and vertical landing (STOVL)
fighter aircraft, the latter of which are likely to be
Lockheed Martin F-35B Joint Strike Fighters.
The ship – which would be about 265 metres long,
43 metres wide, and displace about 30,000 tonnes –
is set to be armed with locally developed air-defence
and close-in weapon systems (CIWSs) and feature
torpedo countermeasures. It would operate as part of
a carrier strike group alongside destroyers, frigates,
submarines, supply ships and other vessels.
The carrier is also expected to serve as a platform
capable of transporting troops, equipment, and

launched from the RoKN’s two Dokdo-class landing
platform helicopter (LPH) amphibious assault ships,
the second of which entered service in June 2021.

BOLSTERING SEA-BASED
DETERRENCE
The CVX is just one of an increasing number of
naval acquisition programmes where South Korea
has decided to design and develop most of the
platforms and systems indigenously, reaching out
to foreign companies only when strictly necessary.
By increasing investment in local research and
development Seoul is aiming to boost the country’s
self-reliance and enhance its defence-industrial
capabilities, while increasing materiel exports.

This trend can be seen in almost all the RoKN’s
current and future acquisition programmes, be it in
terms of systems or entire platforms.
For instance, the country’s first SLBM was launched
from a locally developed platform -KSS-III submarine
Dosan An Chang-ho. The 83.5 metres long boat,
which was commissioned in August 2021, is the first
of nine ballistic missile-capable attack submarines
being built for the RoKN. Three submarines are being
built per batch. The remaining two ‘Batch-I’ boats
have already been launched, with the third one – Shin
Chae-ho – entering the water in September 2021,
with delivery to the RoKN slated for 2024.
Both the size and capabilities of these submarines
are set to increase with each batch. For instance,
Dosan An Chang-ho displaces 3,358 tonnes when
surfaced and 3,705 tonnes when submerged, and
has a stated maximum speed of about 20 kt, and a
cruising range of 10,000 nautical miles.
However, the ‘Batch II’ KSS-IIIs will be 89 metres
long, displace 3,600 tonnes when surfaced, and be
the first South Korean submarines to be equipped
with locally made lithium-ion batteries, which will
enable them to stay submerged and run quietly for
longer periods of time. This batch is also likely to
benefit from a ‘methanol-reforming plant technology’
designed to replace the current hydrogen storage
alloy method used by South Korean submarines.
Developed by the country’s Agency for Defence
Development (ADD), this technology transforms
methanol into high-purity hydrogen by altering its
chemical structure. This means there is no longer
Asia Pacific Defence Reporter MAY 2022
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need for a separate hydrogen-charging facility, and
that charging time can be shortened, thus effectively
increasing the time the submarine can operate under
water.
The ‘Batch-II’ submarines will also be stealthier,
feature improved detection capabilities, and be armed
with more missiles. In fact, local media have reported
that these boats could be fitted with between eight
and 10 vertical launch system (VLS) tubes, compared
to the six tubes in the ‘Batch-I’ boats.
These weapons are also expected to have a longer
range than current ones as the navy aims to operate
in waters further from home and come to the aid of
allied forces if required. This became possible after
Washington and Seoul agreed in May 2021 to lift the
restrictions that had barred South Korea from fielding
ballistic missiles with a range greater than 800 km.
With its expanding subsurface fleet, which also
includes the German-designed KSS-I and KSS-II
attack submarines, the service is also aiming to
bolster its rescue capabilities. To this end the RoKN
service is slated to induct a new auxiliary submarine
rescue ship around mid-2023.

Republic of Korea Navy guided-missile destroyer Sejong the Great (DDG 991) arrives at Joint Base Pearl Harbor-Hickam for
Rim of the Pacific 2016. (U.S. Navy Photo By Mass Communication Specialist 1st Class John Herman/RELEASED)

However, the ‘Batch II’ KSS-IIIs will be 89 metres long, displace 3,600 tonnes when surfaced,
and be the first South Korean submarines to be equipped with locally made lithium-ion batteries,
which will enable them to stay submerged and run quietly for longer periods of time.
Launched in October 2021, the 5,600-tonne
ASR-II is expected to supplement the 103 m-long,
3,200-tonne rescue ship RoKS Cheonghaejin. The
new 120 m-long vessel will feature a ‘centre well’
(moon pool) through which a deep-sea rescue vessel
(DSRV) – capable of carrying 17 people at a time –
will be deployed to rescue the crews of distressed
submarines at depths of up to 500 metres amid
waves as high as 4 metres.

INCREASINGLY CAPABLE
DESTROYERS
The RoKN is also heavily invested in improving the
capabilities of its warships and is largely relying on
local companies and indigenous technologies to do
so. For instance, before the end of the decade the
service plans to begin fielding a new class of guidedmissile destroyers under its Korea Next-Generation
Destroyer (KDDX) programme.
The basic design for this new class of six ships
– which are to be smaller and lighter than the
KDX-III Aegis-equipped destroyers– is expected
to be completed by the second half of 2023,
with construction set to start in 2024. These
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new destroyers are likely to be equipped with
mostly Korean-made weapon and sensor suites and
feature several elements of automation and electric
propulsion.
Both HHI and DSME are competing for the KDDX
program, each with their own design, and Hanwha
Systems was selected in September 2020 as the
final preferred bidder to provide the combat system
and multifunction radar.
The company plans to equip the vessels with its
Integrated Mast (I-MAST) system, which will house
both S- and X-band multifunction phased-array radars
for detecting and tracking aerial targets, including
ballistic missiles. It will also feature infrared search
and tracking (IRST) sensors and identification friendor-foe (IFF) devices.
To engage ballistic missiles this destroyer class
will eventually be armed with a new, indigenous
long-range surface-to-air missile (SAM) system,
development of which was approved by Seoul in
late March under the ‘Ship-to-air Guided Missile-II’
project.
Provisionally budgeted at KRW690 billion (US
$564 million), this project is expected to begin in
2023 and be completed by 2036, with local media

reports stating that the aim is to develop an interceptor
with anti-aircraft and anti-missile capabilities similar to
those of the US-made SM-2. It has been speculated
that the new system would be based on the
indigenous, land-based L-SAM air-defence system
that is currently under development for the Republic
of Korea Air Force (RoKAF).
The guided-missile destroyers will also be armed
with a CIWS that is being developed by local
company LIG Nex1 under a programme set to be
completed by 2027. Other RoKN vessels expected
to feature this system are the future aircraft carrier,
the FFX-III guided-missile frigates, and the AGX-III
ocean surveillance vessels.
In the meantime, the RoKN’s more immediate
requirements are being met by its KDX-I, -II, and
-III guided-missile destroyers, the latter of which
will see a more capable second batch. In fact, HHI
is already building the first of three KDX-III ‘Batch
II’ destroyers after securing a KRW676.6 billion
contract in October 2019 for the ‘detailed design’
and build of the warship.
The ‘Batch-II’ vessels are set to be larger and
feature more advanced systems and armament than
those of the first batch, including an improved ballistic
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missile defence capability, and a more powerful sonar
to detect and track submarines at longer ranges.
The ship’s forward Mk 41 VLS launcher will feature
42 cells for SM-2MR Block IIIB, SM-3, and SM-6
air-defence missiles. In addition, a separate 16-cell
KVLS aft launcher will contain eight Hae Seong-2
land-attack cruise missiles and eight Hong Sang Eo
ASROC type anti-submarine missiles.
Under the ‘Batch II’ program, a new destroyer is
set to be delivered every two years, with the first ship
scheduled to be launched in the second half of 2022
and delivered to the navy in November 2024.

LOCALLY BUILT FRIGATES,
PATROL CRAFT
At the same time, the RoKN is rapidly enhancing
the capabilities of its frigate fleet, with HHI securing
in 2020 a KRW400 billion contract to design and
build the first of six 3,500-tonne FFX-III frigates.
Construction contracts for at least two of these
frigates have been awarded, with the vessels slated
for delivery in 2024 and 2026.
The new frigate class – which will be used
to protect other fleet assets, including the future
aircraft carrier – will feature improved land-attack,
anti-submarine warfare (ASW), and air-defence
capabilities compared to the in-service Daegu (FFXII) class. Moreover, it will have a four-sided, fixed,
multifunction, phased-array radar for increased
situational awareness.

Meanwhile, the eighth and final Daegu-class frigate is
scheduled for delivery before the end of 2023. Built to
replace the RoKN’s Ulsan-class frigates and Pohangclass corvettes, these ships feature a hybrid propulsion
system to reduce underwater radiated noise and are
equipped with locally made weapons such as the
Haegung (Sea Bow) SAM system (also known as
K-SAAM), Hong Sang Eo (Red Shark) anti-submarine
missiles, and Haeryong (SSM-701K Sea Dragon) antiship and land-attack cruise missiles.
To help patrol waters closer to home the service is
deploying the relatively new Chamsuri II (PKX-B)-class
fast attack craft. Described by the force as the “first line
of coastal defence”, the 44 metres long, high-speed
craft are being deployed to patrol territorial waters and
carry out coastal surveillance and defensive missions.
Just as most other RoKN vessels, they are armed with
locally developed weapons such as Biryong 130 mm
anti-ship guided rockets, a 76 mm gun, and a K6 remote
weapon station mounting a 12.7 mm machine gun.

AIRCRAFT, MCMS, UNMANNED
Other areas undergoing modernisation are amphibious
attack helicopters, maritime multi-mission aircraft and
mine countermeasure vessels. For instance, the RoK
Marine Corps is set to receive from the early 2030s
the Surion Marine Attack Helicopter (MAH), which is
being developed by Korea Aerospace Industries to
enhance the corps’ amphibious assault capabilities,
particularly in the north-western islands near the inter-

Korean border, by providing aerial fire support.
The navy is also set to receive its first of six Boeing
P-8A Poseidon maritime multi-mission aircraft next
year – one of the few platforms being acquired
from overseas. The ASW-capable aircraft are being
procured to begin replacing the RoKN’s fleet of 16
P-3C/CK Orions, the oldest of which have been in
service for over 27 years.
The service is also stepping up its capabilities
to counter mines, especially around major ports. In
November 2021 it received the first of a second batch
of three Yangyang-class minesweepers ordered by
Seoul in November 2010.
The handover came amid plans by the RoKN to
launch its ‘Minesweeper Hunter 2’ (MSH 2) program
in 2024 to replace its six ageing Ganggyeong-class
minehunters, the first of which entered service in
December 1986.
Last but not least, South Korea is also investing
heavily in unmanned and autonomous technologies,
not only to deal with manpower constraints but also
to reduce operational costs and minimise risks to
personnel or larger platforms.
For example, at MADEX 2019 Hanwha Defense
unveiled a new unmanned underwater vehicle
specifically designed to support ASW operations,
and LIG Nex1 displayed its Hae Gum II (Sea Sword
II) unmanned surface vessel. The platform can mount
reconfigurable mission modules that enable it carry out
a range of missions, including patrol, reconnaissance,
and surveillance operations in littoral waters.

Republic of Korea sailors aboard the Sohn Wonyil class diesel-electric submarine ROKS Yun Bonggil (SS 077) prepare to conduct line handling duties as the submarine arrives at Naval
Base Guam, June 5, 2019. (U.S. Navy photo by Mass Communication Specialist Seaman Chase Stephens /Released)
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COMMUNICATIONS
GEOFF SLOCOMBE // VICTORIA

ROYAL AUSTRALIAN NAVY COMMUNICATIONS
CAPABILITIES
Every naval ship requires reliable and secure communications, whether it is going out on trials after a refit, or proceeding on an
operational mission to distant waters. This requirement has led to a steady program of communication upgrades to the Royal
Australian Navy’s (RAN’s) ships.

A

critical maritime satellite communications
(SATCOM) milestone was achieved a couple
of years ago when HMAS Parramatta was
the first of 16 RAN ships to have upgraded maritime
satellite communications terminals installed. The
remaining 15 ships Auxiliary Oiler Replenishment
tankers, Landing Helicopter Dock ships, the ANZAC
fleet, the Guided Missile Destroyers and amphibious
support ship HMAS Choules should all have been
upgraded during their planned maintenance cycles
by the end of 2022.
The upgraded terminals will provide increased
bandwidth, greater efficiency of Defence satellite
capacity and enhanced network interoperability
between ships, aircraft and land-based platforms.
As part of the program, the land based MASTIS
training facility has been upgraded at North Ryde for
RAN training.
Meanwhile project SEA 1442 Phase 4 upgrading
the communications capability in the eight Anzac
Class Frigates is being conducted at Henderson WA
as part of the Anzac Midlife Capability Assurance
Program.
It has addressed communications system
obsolescence in the Class, by modernising it with
improved communications management, secure voice
and tactical intercom, red/black switching, tactical
radios and a high data rate line-of-sight capability.
The project has also delivered support systems,
a secondary Maritime Tactical Wide Area Network.
Shore Gateway and upgraded the Anzac Combat
System Trainer Communications Terminals.
Defence says of SEA 1442 Phase 4:
“Three ships have been accepted into operational
service (HMAS Arunta, ANZAC and Waramanga)
and installation and testing have been completed in
the fourth ship (HMAS Perth). Perth’s sea trials are to
commence shortly, and its acceptance scheduled for
Aug 2022. Three further ships (HMAS Toowoomba,
Stuart & Ballarat are currently on the hard stand at
Henderson WA for installation work.
“The acceptance of the eighth vessel, HMAS
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HMAS Brisbane Commanding Officer, Commander Aaron
Cox looks towards HMAS Parramatta while conducting
Replenishment at Sea approach training during Exercise
Talisman Sabre 2021. Credit: CoA / Daniel Goodman

Parramatta is scheduled for Q4, 2024.”
Moving on to the next phase, Leonardo Australia
will assure the modernisation of the Royal Australian
Navy's communications, according to the SEA 1442
Phase 5 project team.
SEA 1442 Phase 5 seeks to deliver to the maritime
war fighter an assured communications capability
through a Mission System that can cope with
current and anticipated future information exchange
demands and is interoperable with joint, coalition
and allied systems. Defence says:
“The latest procurement strategy was made
available to the market via AusTender in March 2022.
Defence now intends to split the SEA1442 Phase
5 Project scope into two separate procurement
activities as follows:
“Approach to Market One (ATM One) – Acquisition
of the Primary and Alternate Satellite Communications
(SATCOM) Terminals and associated supplies and
services. Defence intends to issue a single supplier
limited tender for the delivery of this scope.
“Approach to Market Two (ATM Two) – Acquisition
and Support of the remaining scope elements for
the Project, including the Contingency SATCOM
Terminal capability, the Aggregation and Encryption
system, and the Broadband Line of Sight system.
“The SEA1442 Phase 5 system will be fitted into

the Auxiliary Oiler Replenishment, Destroyer Guided
Missile, Frigate Helicopter, Landing Ship Dock and
Amphibious Assault Ship classes of ship.”
Leonardo’s Agreement with Defence aims to
deliver an unparalleled surety of execution to the RAN
courtesy of the incumbency from SEA 1442 phase 4.
Furthermore, the company will bring the benefit
of their collective worldwide networks and supply
chains, further broadening the evolutionary and
technology pathways available to the project.
Leonardo Australia recognise Sovereign Capability
and AIC as being paramount within the SEA 1442
Phase 5 solution and they will leverage their existing
Australian supply chains as well as undertake
engagement to identify new industry participants.
Opportunities for industry participants to join
the supply chain were given during an Industry
Engagement process.
Further progress has been reported on SEA
1439 Phase 5B2 which is acquiring a Modernised
Submarine Communications System for the six
Collins Class submarines. Stage 1 of the project
delivers a modernised submarine communications
centre to resolve major system obsolescence, and
an upgrade to the microwave electronic warfare
system.
Stage 2 of the project will deliver significant
communications capability improvements including
wideband satellite communications and onboard ICT
networks.

SURFACE WARSHIP REQUIRED
COMMUNICATION CAPABILITIES
Communications capabilities required by the RAN’s
vessels must cover a wide range of situations,
some for relatively short distances, while others
must reach a quarter of the way around the globe
or further. Typical short distance communications
include ship-to-ship, ship to overhead aircraft, ship
to landed troops, ship to submarines or autonomous
vehicles. Longer distances typically are required for
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messaging back to other navy vessels, Australian
headquarters or support bases.
The contents of such communications are rarely
just simple text, but can include annotated maps,
diagrams, high resolution images, sound files,
technical information, complex equipment status
reports, and so on.
Nearly all messaging these days requires
high bandwidth transmissions protected by the
appropriate level of security. Methods of ensuring
this security greatly increase the work involved in the
preparation or decoding of signals.
Radio signals are rarely now confined to a single
frequency and modulation method. The latest
equipment is required to provide frequency agile
communications, together with a number of types of
modulation.
For reliable fast communications when operating
at distances from the Australian mainland, the
RAN relies heavily on the United States military’s
Wideband Global SATCOM (WGS) network. The
WGS is a high bandwidth satellite communications
system designed for military platforms and land
forces.
From the first satellite launched in 2007, WGS now
comprises a set of 10 satellites, all in geostationary
network, providing high speed broadband to the
exclusive group of countries which have helped
fund it.
For example, Australia helped fund satellite
WGS-6, launched in 2013, which gives it a share
of capacity. WGS-9’s launch in 2017 was funded by
five countries, including New Zealand.
But this arrangement to use WGS does have some
problems, requiring close coordination with the WGS
control team to gain any special access. Also, there is
little or no WGS coverage below 600 South.
Even if WGS service were ever denied, Australia
wouldn’t be wholly without SATCOM.
Australia owns a communications payload aboard
the Optus C-1 satellite which was launched in 2003.
With a projected lifespan of around 15 years, C1 is
nearing end of life, although an orbital adjustment
could see it remain operational to around 2027.
In 2009, the ADF also signed a 15-year deal for
access to 20 channels on a UHF communications
payload on commercial satellite Intelsat IS-22 which
was launched in 2012, and which provides coverage
of the Indian Ocean region.
Bids for Project JP9102 satellite communications
are currently being considered by Defence with a
shortlist of two contenders expected by the end of
2022. APDR will be following developments closely.
However, satellites have a finite life, so quite
probably in the near future discussions will need to

determine what the successor to WGS will look like
in terms of functionality and performance.

SUBMARINE COMMUNICATIONS
Submarines
communicate
via
multiple,
complementary RF systems, covering nearly all the
military communications frequencies. A submarine’s
communication requirements cannot be met by a
single system or band of frequencies.
Any inspection of a submarine’s shipboard systems
will reveal a range of radio room equipment and a wide
choice of antennas which are unique in design, shape,
materials and performance due to the challenges of
stealth and extreme environmental conditions.
Use of ultra-high frequency SATCOM provides
relatively high data rates but loses any vital stealth
character because it involves exposing a detectable
antenna.
Transmitting very low frequency requires a
significant amount of power. Very low frequency
transmissions are only from shore stations. When a
submarine is at a suitable depth it can communicate
using high frequency, very high frequency and ultrahigh frequency bands

WILL THE RAN INSTALL
ANTI-JAMMING SATCOM
IN ITS WARSHIPS?
RAN vessels are heavily dependent on satellite
communications as their missions regularly take
them a great distance from Australia’s shores.
Boeing in the United States is a leader in developing
technology they call Protected Tactical Enterprise
Service (PTES) software elements for the U.S.
Space Force’s pathfinder program.
PTES provides Earth surface, on land or sea,
site-based Protected Tactical Waveform (PTW)
processing, enabling secure operations and
protected tactical communications coverage over
WGS satellites – and eventually on commercial
satellites – without spacecraft modification. PTW,
the U.S. military’s jam resistant waveform, provides
security features for data protection.
Making use of WGS military-unique features in
conjunction with its wide bandwidth for PTW spread
spectrum hopping, PTES-over-WGS provides the
U.S. Department of Defense with crucial fleetwide
protected communications anywhere on the globe.
It mitigates interference and adversarial jamming for
high-data-rate satellite communications in contested
environments, creating greater resiliency and
enabling missions in otherwise denied areas.
In August 2021, Boeing and the Space Force

successfully completed the PTES program’s first
over-the-air forward-link demonstration using a PTW
modem.
As an industry leader in tactical military satellite
communications, Boeing is responsible for a portfolio
of programs to deliver protected high-data-rate
communications to the warfighter. In addition to
PTES, Boeing is the prime contractor for the WGS
system, as well as the Mitigation and Anti-Jam
Enhancement (MAJE) upgrade to the WGS fleet.
They reported as follows:
“The Space and Missile Systems Center’s (SMC’s)
MAJE program successfully conducted three virtual
system tests during the last quarter of 2020. The
tests verified system design and MAJE’s ability to
provide telemetry and successfully locate signals
interfering with WGS satellites.
“The teamwork and transparency between Boeing
and the combined government teams to get these
capabilities verified in a virtual environment was truly
impressive. It shows how dedicated we are to getting
these capabilities out to the warfighter despite an
ongoing pandemic,” said Steve Hayden, SMC’s
WGS chief engineer.
“The first test event, the Maintenance Engineering
Evaluation, verified system design can be maintained
easily, safely and economically by the operational
personnel who will be maintaining it.
“The second test, Payload Application Software
Formal Qualification Testing, demonstrated MAJE’s
ability to provide satellite telemetry monitoring and
control, as well as management of WGS specific
payload functionality.
“Finally, First Article Test Increment 4 showcased
MAJE’s ability to accurately locate signals interfering
with WGS. All tests were completed on time during
a span of 18 days with 558 testing requirements
passed.”
Once MAJE is fielded to warfighter operations,
the WGS constellation will have the capability to
pinpoint and mitigate threats coming from unwanted
jammers. The transition of the MAJE system to
the Army for operational use is expected to be
completed in mid 2022.
“The MAJE system will double the anti-jam
capabilities for 16,000+ users,” said Maj Shawna
Matthys, SMC’s WGS-11+ program manager.
When APDR asked a knowledgeable contact in
the United States about the possibility of installing
anti-jamming satellite communications on RAN’s
warships, his answer was very positive:
“PTES terminal modems are designed to plug in
or replace existing modems on all WGS compatible
terminals. Navy ships of all sizes are ideal candidates,
including submarines.”
Asia Pacific Defence Reporter MAY 2022
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AMPHIBIOUS COMBAT VEHICLES MAKING
WAVES IN THE ASIA-PACIFIC
Amphibious assault vehicles are a niche but critical component of modern military forces. Given the numerous maritime
nations in the Asia-Pacific, it is hardly surprising that many are acquiring new platforms and upgrading existing fleets, with a
number of indigenous designs being developed and fielded.

A

mphibious assault vehicles have a long
and storied history, rising to prominence
during the Second World War with the
US Marine Corps in the Pacific. As is still the
case today, they were specifically designed to land
troops and equipment in a single lift from assault
ships during amphibious operations, and support
mechanised operations ashore. The US military’s
standard Landing Vehicle Tracked (LVT) served well
in the Second World War and Korean War, and was
followed by the 1950s-era LVTP-5.
In 1972 the United States introduced the 23 tonne
tracked LVTP-7 amphibious assault vehicle (AAV),
able to negotiate rough seas thanks to a boat-like
bow and extendible bow plane. More robust than
other amphibious armoured vehicles designed to
cross small bodies of water, the LVTP-7 became
the quintessential AAV. In 1982 manufacturer FMC
(today BAE Systems) was contracted to upgrade the
LVTP-7, adding an improved engine, transmission and
weapons system to create the AAV-7A1. In the 1990s
the Reliability, Availability, Maintainability/Rebuild to
Standard (RAM/RS) program was initiated and saw
upgraded engines and suspensions, amongst others.
The tracked vehicle has a crew of three and
can carry 21 combat troops or nearly 5 tonnes of
equipment. Water speed is 13 km/h with water jet
propulsion or 7 km/h using its own tracks, while land
speed is up to 70 km/h. Standard armament on the
AAV-7A1 consists of a 12.7 mm machinegun and 40
mm grenade launcher. An aluminium hull provides
protection against small arms fire and shell splinters
but additional armour can be fitted. The three main
variants produced are the AAVP-7A1 Personnel
(armoured personnel carrier), AAVC-7A1 Command
and AAVR-7A1 Recovery.
More than 3,000 AAV-7s were built and widely
exported, including to Japan, the Philippines, South
Korea, Taiwan and Thailand. As the USMC retires its
fleet in the coming years, it is looking at selling some
to foreign nations – there remains strong interest in
the vehicle despite its 50-year-old design.
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A People's Liberation Army Type 05 amphibious vehicle (Wang Jiayin — China MoD)

CHINA
The People’s Liberation Army Navy (PLAN) Marine
Corps operates a wide variety of armoured vehicles,
including amphibious Type 08/09 (ZBL-08/09)
8x8 vehicles in a range of variants, and amphibious
WZ-551 (Type 90/92) 6x6 vehicles as well as new
ZTQ-15 light tanks. China’s military also boasts one of
the most advanced amphibious combat vehicles in the
world: the Type 05, which was developed by Norinco
with Russian assistance. As a dedicated amphibious
combat vehicle, the design features a planing hull and
unusually large extendable and continuously adaptable
bow plane for superior water handling (up to Sea State
4, or waves up to 2.5 metres). The 26 tonne vehicle is
9.5 metres in length and has a crew of three or four
plus eight dismounts. Top speed of the tracked amphib
is 65 km/h on land and nearly 30 km/h on water, where
it is driven by two water jets.
The two main variants are the ZBD-05 infantry
fighting vehicle (IFV) and the ZTD-05 assault vehicle.
The ZBD-05 was designed specifically for infantry
and amphibious operations and is armed with a

ZPT-99 30 mm cannon turret that can also launch
HJ-73C anti-tank guided missiles (ATGMs). The
ZTD-05 is the light tank variant, armed with a
ZPL-98A 105 mm gun, also capable of launching
ATGMs. Other variants include the ZSD-05 APC
with a 12.7 mm turret; armoured reconnaissance
variant with a telescopic mast carrying electrooptical/infrared cameras, laser rangefinder and radar;
command variant; recovery variant; mine clearance
variant; and armoured ambulance.
The Type 05 entered PLA service around 2006,
and roughly 1,000 vehicles serve with the PLAN
Marine Corps and PLA Ground Force amphibious
assault brigades, and are used to conduct amphibious
landings and conventional warfare. They can operate
from China’s new Type 075 landing helicopter docks
as well as its Type 071 amphibious transport docks,
and various tank landing ships.
One of China’s more unusual amphibious combat
vehicles is the Marine Lizard. This unmanned vehicle
is designed to provide force protection to amphibious
assault forces through remote weapons stations
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equipped with machine guns and missiles. The
13 metre long platform uses waterjets for marine
operations, giving a top water speed of up to 90 km/h
and range of 1,000 km, and four electrically-driven
tracks for land speeds of up to 20 km/h. It can also
be used for troop transport and logistical resupply
(payload is 5 tonnes). Artificial intelligence allows it to
perform missions autonomously. Although it does not
appear the PLAN Marine Corps has taken deliveries
yet, Wuchang Shipbuilding has constructed multiple
pre-production vehicles.

INDONESIA
Indonesia has a sizeable Marine Corps, which is hardly
surprising considering its military needs to monitor and
secure 17,500 islands and 100,000 km of coastline.
The Marine Corps is well equipped, operating dozens
of amphibious BMP-2 and BMP-3F IFVs, PT-76 light
tanks, BTR-50 and BTR-80 APCs as well as a small
number of BTR-4s, and two dozen BT-3Fs. Several
dozen AMX-10P Marine and AMX-10PAC vehicles
are in service as well — the AMX-10P Marine variant
was developed specifically for Indonesia. The Marine
Corps’ dedicated amphibious combat vehicle is the
LVTP-7A1: 10 were donated by South Korea in 2009.
These can operate from its five Makassar class landing
platform docks as well as its two dozen tank landing
craft/landing ships.
Indonesia is developing an unusual ‘tank boat’
to meet its vast maritime security requirements.
The concept was announced by PT Lundin (North
Sea Boats) in 2014, and the Indonesian defence
ministry ordered a single example in 2018, with the
prototype X18 Antasena combat boat undergoing
sea and weapon trials in April and May 2021. The
18 metre long prototype is the personnel carrier
variant, able to carry up to 60 troops. It is armed with
a Cockerill 3030 turret with a 30 mm cannon as well
as two 12.7 mm machineguns on separate remote
weapon stations. The foil-assisted catamaran is
designed for close-in and long-range direct fire
support in normally inaccessible coastal and riverine
environments. With a shallow draft (one metre), it
can execute beach and river landings and insert or
extract special forces or marines.
PT Lundin plans to offer the vessel in three variants:
the armoured personnel carrier (X18 ATC), the Missile
version with anti-ship missiles, and the Tank Boat. The
latter will have a crew of six and be able to carry 20
troops. Main armament will comprise a Cockerill HP
105 mm turret, capable of firing Falarick 105 anti-tank
missiles, backed up by a Lemur remote weapon station
with a 12.7 or 30 mm gun — this would allow marines to
be deployed under a significant weight of fire.

JAPAN
The Japan Ground Self Defence Force (JGSDF)
received two batches of AAV-7A1 RAM/RS vehicles
from BAE Systems: 32 between 2014 and 2018,
and 20 between 2018 and 2020. A number of ex-US
Marine Corps vehicles were also supplied nearly a
decade ago. They are used by the JGSDF Amphibious
Rapid Deployment Brigade, established in 2018 to
strengthen the defence posture of the southwest
region and retake southern islands if occupied by an
adversary. They can be carried by the Maritime Self
Defence Force’s three Osumi class landing platform
docks and its dozen landing craft.

service until at least 2015.
More modern vehicles have been acquired: in 2016,
the Philippines ordered eight new KAAV (AAV-7A1)
vehicles from South Korea. The Marine Corps received
the first four in April 2019, arriving days after an
activation ceremony for its Amphibious Assault Vehicle
Company. The final four were delivered that August.
Other amphibious vehicles in Philippine Marine
Corps service include V-150 Commando armoured
cars, LAV-300 6x6s, and a couple of Aquatracks. The
latter is a fully amphibious load carrier with a 5 tonne
cargo capacity, driven by its tracks or twin propellers
or both. These are complemented by several LARC-V

A Royal Thai Marine Corps AAV-7A1 during Cobra Gold 22 (USMC — Gunnery Sgt Tyler Hlavac)

Japan aims to replace its AAV-7A1s with a new AAV
and is building a demonstrator that is expected to
be completed by October 2022; a one-eighth scale
version has been tested. The new vehicle will be
powered by a 3,000 hp engine driving a rear water
jet to deliver several times the speed of the AAV-7.
The tracked vehicle will be fitted with a machinegun
turret. The Japanese Ministry of Defence’s Acquisition,
Technology & Logistics Agency (ATLA) is leading
development.

PHILIPPINES
The Philippine Marine Corps has for decades operated
amphibious combat vehicles, receiving 17 second
hand LVTP-5A1 and LVTH-6 vehicles from the United
States. A large and heavy vehicle (nearly 40 tonnes in
weight), the LVTP-5 is 9 metres long and 3.57 metres
wide, and can carry some 30 troops (fewer for water
operations). Four LVTH-6 fire support vehicles, each
fitted with a 105 mm howitzer, remained in Philippine

amphibious cargo vehicles capable of transporting 5
tonnes. They can operate from the Philippine Navy’s
two Tarlac class landing platform docks, as well as its
dozen landing ships/craft.

SINGAPORE
Singaporean company ST Kinetics is one of Asia’s
leading military vehicles, land systems and weapons
manufacturers. Much of its output is supplied to
the Singaporean military and this includes the
Terrex 8x8 IFV. The latter was developed into the
amphibious Terrex 2, where it competed against the
BAE Systems/Iveco SuperAV for a US Marine Corps
APC requirement to replace its AAV-7s. This merged
into the Amphibious Combat Vehicle competition,
which the SuperAV won in 2018. Nevertheless, ST
Kinetics continues to offer the Terrex series to potential
customers around the world.
In addition to the Terrex I, the Singaporean Army
fields numerous ST Kinetics vehicles, including the
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Bionix and the Bronco. Roughly similar to the Bv
206 (also in Singaporean Army service), the wellarmoured Bronco All Terrain Tracked Carrier (ATTC)
is a twin chassis multi-purpose tracked articulated
vehicle designed to traverse difficult terrain. It
features low ground pressure and can swim at 5
km/h. In addition to serving in Singapore’s military, it
has been sold to Thailand and the United Kingdom.
These vehicles can operate from the Republic of
Singapore Navy’s two Endurance class landing
platform docks.

SOUTH KOREA
The Republic of Korea Navy Marines is an enthusiastic
AAV-7A1 operator, receiving 61 LVTP-7s from the
United States in the mid-1970s, followed by 42
AAV-7A1s in the early 1980s. These were followed
by another 57, designated KAAV (Korean Amphibious
Assault Vehicle). Under a roughly US $100 million
deal, another 67 were delivered in the early 2000s,
and between 2006 and 2010 a further 75 KAAVs
were produced under license in South Korea as older
LVTP-7s were retired.
The KAAV is manufactured by Hanwha Defence
(formerly Samsung Techwin) in three variants:
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KAAVP7A1 troop transport; KAAVC7A1 command
variant, and KAAVR7A1 recovery variant. In March
2021 it was announced that the vehicles would
be equipped with locally developed remote weapon
stations armed with a 40 mm K4 automatic grenade
launcher and K6 12.7 mm machinegun.
Hanwha Defence is currently working on the new
high-speed KAAV-II amphibious assault vehicle.
Development is almost complete and although initial
operational capability with the Marine Corps was
originally expected in 2021, it has been delayed
and deliveries will be complete by 2036 under the
US$1.77 billion programme. An estimated 170 will be
acquired to replace the older KAAVs.
The new tracked vehicle features a large hydraulically
operated bow plane and twin water jet drive – top
speed will be 100 km/h on land and 25-30 km/h at
sea – the high sea speed is thanks to a new bow plane
design, powerful engine, and deployable flaps under
the lightweight rubber tracks. The KAAV-II design
has a crew of three and can accommodate up to 21
marines. The vehicle will be deployed from the Navy’s
Dokdo-class amphibious assault ships and will also
be able to be carried by the Navy’s four Go Jun Bong
class tank landing ships and four Cheon Wang Bong
class tank landing ships.

TAIWAN
Taiwan is another big AAV-7A1 user, with the
Republic of China Marine Corps receiving 54
second hand versions in the early 2000s, after
they had been rebuilt to RAM/RS standard. This
batch was followed by another 36 second hand
vehicles under an US$83 million deal – these were
delivered by BAE Systems in 2020/21 and include
two command post and two recovery versions. The
AAV-7A1s were acquired to supersede LVTP-5A1s
received from the US in the 1970s.
The AAV-7A1s can operate from the Navy’s new
Yushen class landing platform dock, and its eight
tank/dock landing ships, alongside the Marines’
locally manufactured CM-25 amphibious TOW missile
launcher vehicle and CM-24 ammunition carrier.

THAILAND
Thailand has a sizeable and well-equipped Marine
Corps, with the AAV-7A1 forming the backbone of its
armoured vehicle fleet. The US supplied 33 LVTP-7s
and AAV-7A1s in the late 1970s and early 1980s.
Some of these were upgraded locally by Chaiseri
Metal & Rubber Co to match RAM/RS standard.
The first upgraded vehicles were handed over in July
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2019, and it appears Thailand is keen to upgrade the
remaining fleet. The AAV-7A1s serve alongside the
Royal Thai Marine Corps’ dozen amphibious BTR-3E1
8x8 APCs, two dozen HMV-150s (Commandos
upgraded by Panus), and several Panus Phantom
380-X1 armoured vehicles. They can operate from the
Navy’s new Type 071E landing platform dock HTMS
Chang, or four Endurance class landing platform
docks and two Sichang class tank landing ships.
The Royal Thai Navy and Defence Technology
Institute (DTI) previously completed an Amphibious
Armoured Personnel Carrier (AAPC) 8x8 prototype
for the Royal Thai Marine Corps. It was developed in
collaboration with ST Kinetics and Thai companies.
Based on the indigenous Black Widow Spider vehicle,
it features a large bow plane (with transparent panels
for crew visibility) and twin propellers, giving a speed
of 10-15 km/h in the water – it can conduct amphibious
missions up to Sea State 3 (waves up to 1.25 metres).
Crew is three, plus 11 troops. The vehicle is fitted with
a remotely operated weapon station armed with a 30
mm cannon or 40 mm grenade launcher and a 7.6 mm
machinegun. Testing began in 2020.
The vehicle competed with the locally built Panus
R600 amphibious 8x8, which ultimately won a Thai
Navy competition in late 2021 but only for an initial two

A USMC Amphibious Combat Vehicle comes ashore alongside a JGSDF AAV-7
at Campe Pendleton in February 2022 (USMC — Cpl Carl Mattew Rupert)

vehicles. The 18 tonne R600 is powered by a 600 hp
Cummins diesel giving a top speed of 110 km/h on
land and 14 km/h on water, via twin water jets. It can
carry two crew and up to 20 dismounts.
Thailand become the second export customer for
China’s Type 05, after Venezuela. In late 2020 it
emerged that the Marine Corps had signed a contract
with Norinco for the VN-16 – the export version of
the ZTD-05. Three VN-16s had been delivered by
mid-2021 and a second batch of three is expected to
be procured at a later stage. They can operate from
the new Type 071E landing platform dock recently

acquired from China.
The new generation of amphibious combat vehicles
like the Type 05 series represents a huge leap forward
over predecessors, with greater speed, mobility and
firepower. The impending surplus of ex-US AAV-7s on
the market could flood it with second hand vehicles,
but in the meantime there is a shift away from the
classic AAV-7 as nations like Japan, South Korea
and China manufacture their own modern and more
capable designs, spurred on by regional tensions
and the need to keep up with the furious growth of
China’s military.

Hanwha – Investing in
Australia’s industrial
resilience and taking it
to the world.
Hanwha’s new Armoured Vehicle Centre of Excellence at Avalon
in Victoria will provide our ‘centre of gravity’ for the supply of
equipment to the Australian Defence Force. Given Australia’s
regional proximity to Korea it is Hanwha’s intent that the
same facility, and the same supply chain, will generate
exports into Korea and other Five Eyes Nations.
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AIR 7003 ARMED UCAV PROJECT CANCELLED
At first it appeared to be an April fool’s joke, but officials confirmed in Senate Estimates on the first of the month that
the government has scrapped the purchase of long range, uncrewed MQ-9Bs. This extraordinary decision will be depriving
the RAAF of an important element of combat and surveillance capability – as the current conflict between Ukraine and
Russia is clearly demonstrating.

T

he version of the aircraft that the RAAF
was set to acquire is based on the U.K.
SkyGuardian program and would have seen
an initial 12 aircraft based at Edinburgh in South
Australia. With endurance of more than 24 hours
and armed with a variety of weapons such as Hellfire
missiles and laser guided bombs, Predators have
become the platform of choice for strikes against
terrorist organisations throughout the Middle East
and Africa.
They are operated by a number of countries
including the US, UK, France, Spain, the Netherlands
and India. In this region it is possible that MQ-9Bs

Armenia in the 20202 Nagorno-Karabakh war.
The decision for Australia to acquire an armed
UCAV was taken in 2015 and the announcement
of the selection of General Atomics occurred
in 2018. Since that time the company has been
working with the RAAF to refine the nature of the
purchase, including issues such as the satellite
communication system to be fitted and discussions
about the weapons mix. A number of RAAF
personnel have been located in the UK and the US
as part of the project.
Cancelling it makes no sense. The scant information
available from Senate Estimates indicates that Defence

An MQ-9 Reaper flies a training mission over the Nevada Test and Training Range, July 15, 2019. MQ-9 aircrew provide
dominant, persistent attack and reconnaissance for combatant commanders and coalition partners across the globe.
(U.S. Air Force photo by Airman 1st Class William Rio Rosado)

will be acquired by Japan, Taiwan and possibly
South Korea. As part of a very ambitious Australian
industry plan, General Atomics had proposed
developing a multi-national service hub in Adelaide.
The company has probably spent around $30 million
on the project over a decade and is unlikely to
recover a single cent.
The Ukraine armed forces have been using their
UCAVs with devastating effect, destroying dozens of
Russian main battle tanks, artillery pieces, multiple
launch rocket systems and a variety of other vehicles.
The same platforms – manufactured in this case by
Turkey – are credited with being largely responsible
for the victory of Azerbaijan against heavily armed
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Minister Peter Dutton has asked the Department to
identify projects that need to be cancelled to free up
funds to hire more personnel, particularly in support
of the cyber security announcement made in the
budget. Known broadly as project REDSPICE, it
seeks to double the number of Australian Signals
Directorate staff to 1,900. Given Australia’s current
full employment circumstances that will be a difficultto-impossible goal to achieve in the next few years.
If indeed savings are required – and it’s hard to
imagine why given the similarly abrupt cancellation of
the Attack class submarine project after wasting $4
billion — there are plenty of candidates. These could
include scrapping or cutting back on the number of

M1A2 main battle tanks to be purchased or looking at
reducing the number of Boxer 8x8 vehicles on order.
The cancellation also weakens Australia’s martime
security as the aircraft were going to play a role in
border surveillance. They could also have provided
a long range maritime strike capability – and in the
U.S. one of the future roles might be anti-submarine
warfare (ASW) because of their ability to drop fields
of sonarbuoys.
It seems bizarre that Defence Minister Dutton has
not made a comment on this, leaving it to a hapless
bureaucrat to mention the cancellation of a $1
billion project almost in passing. One wonders what
this will do for Australia’s international reputation,
coming as it does after the equally poorly handled
cancellation of the Attack class submarine with
France’s Naval Group. So much for the government
trying to highlight their national security credentials in
the lead up to the election.
While the government isn’t saying anything that’s
not the case for the Shadow Defence Minister
Brendan O’Connor, who issued a statement saying:
“In 2019, Defence Industry Minister Melissa Price
said “Local companies that provide a range of
innovative sensor, communication, manufacturing
and life-cycle support capabilities will have the
opportunity to showcase their capabilities throughout
this development process.”
“The Government didn’t even have the good grace
to tell Australian defence industry the program was
scrapped.
“Cancelling a $1.3 billion project without notice
will reverberate around Australian defence industry,
already reeling from the Attack Class cancellation
and the secret-offshoring of the Pacific Support
Vessel.
“The SkyGuardian cancellation demonstrates
this government doesn’t care about Australian
manufacturing. Defence industry firms will rightly ask
what is next on this Government’s secret chopping
block?
“The only reason we are aware of this cut to
Australia’s defence capability is because of federal
Labor’s scrutiny at Senate Estimates.”

Act now to secure your company’s place at
Australia’s own international industry event, the
most comprehensive aviation, aerospace and
defence exposition in the Southern Hemisphere.

AVALON 2019 Highlights

•
•
•
•

38,952 Trade Visitor Attendances
698 Participating Companies
41 International Air Chiefs
and Representatives
161 Official Delegations

www.airshow.com.au

Contact the AVALON 2023 Sales Team
T: + 61 (0) 3 5282 0500
E: expo@amda.com.au
AVALON AIRPORT, GEELONG, VICTORIA

Official Logistics Provider

NEW ZEALAND
GEOFF SLOCOMBE // NEW ZEALAND

NEWS FROM ACROSS THE TASMAN
HMNZS Te Mana in Esquimalt dry dock, the cleanest she will look for the next few years! Credit: NZDF

HMNZS TE MANA FRIGATE
SYSTEMS UPGRADE COMPLETE
HMNZS Te Mana is the second Royal New Zealand
Navy (RNZN) Anzac frigate to be upgraded by
Lockheed Martin Canada and Seaspan Victoria
Shipyards in Victoria, BC.
As one of the only two frigates in the RNZN’s
fleet, its upgrade has been delayed by complexities
arising from the Covid 19 pandemic. The changes
to Te Mana and her sister ship Te Kaha, which is
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already back in service and has conducted overseas
operations and participated in major maritime
exercises during 2021, are intended to extend the
life of these two warships into the mid-2030s.
The Anzac Frigate Systems Upgrade (FSU)
project included upgrading the surveillance, combat
and self-defence capabilities of the two frigates
to match current and potential future threats and
address obsolescence of some of the current
systems.

These included a new combat management
system, new radars, electronic detection and other
above water sensors, the self-defence missile
system, decoys against missiles and torpedoes, and
an upgrade to the hull-mounted sonar.
The Chief of Defence Force, Air Marshall Kevin
Short, announced in late 2021 that HMNZS Te
Mana’s FSU had been completed and that, following
sea acceptance trials, she is planned to return to
New Zealand in early 2022.

NEW ZEALAND
COMMUNICATIONS UPGRADE FOR
THE RNZN’S TWO ANZAC FRIGATES
The next frigate upgrade project, with Cabinet
approval announced August 2021, is for the design
of a new frigate communications system, which will
include a new control system, modern radios, data
and voice communication systems.
The approved budget is $NZ21.2 million ($A19.8m).
“The advances in communications technologies
since the frigates were built in the mid-90s have
been huge, so this is a great opportunity to future
proof their communications systems,” said Minister of
Defence Peeni Henare.
“This communications upgrade will ensure the
naval combat force can keep pace with changes in
technology, and continue to carry out the broad range
of tasks requested of it by the Government.”
The upgrade will ensure the ships can handle
the increasing volume of data generated by modern
communications systems, and operate with other
NZDF capabilities and coalition partners.
“The frigate systems upgrade undertaken in Canada
has seen the operational life of the frigates extended out
to the mid-2030s, with enhanced combat capabilities,
surveillance and counter measures,” said Peeni Henare.
“This upgrade will ensure our personnel have the
equipment and capability they rely on to deliver what
the people of New Zealand need.”
Following completion of the design, the project
will deliver a phased build and integration of the new
equipment and systems on board each ship, with new
capability available from 2024.

TWO INSHORE PATROL VESSELS
SOLD TO THE IRISH NAVY
The two decommissioned vessels, P3568 ex HMNZS
Pukaki and P3569 ex HMNZS Rotoiti, are being sold
to the Irish Navy for $NZ36 million.
According to Irish officials, they will provide
replacements for ships LÉ Orla and LÉ Ciara. One said:
“These Inshore Patrol Vessels have a lower
crewing requirement than the ships they replace,
and will provide the Naval Service with an enhanced
capacity to operate and undertake patrols in the
Irish Sea on the East and South East Coast. This
will allow the remaining fleet to focus on operations
elsewhere.”
A condition of the sale is for work to be undertaken
to regenerate and modify the ships to an operational
seaworthiness standard. This work will cost up
to $NZ16-$19 million and be carried out in New
Zealand commercial shipyards by a partnership
between Babcock and the NZDF.

ex HMNZS Rotoiti and HMNZS Pukaki inshore patrol vessels being upgraded by Babcock in New Zealand before delivery
to the Republic of Ireland.

“We’re very pleased that the ship maintenance
will be providing a local economic boost prior to
them leaving the country,” said Commodore Andrew
Brown, Commander of Defence Logistics Command.
Built in Whangarei and commissioned into the Navy
in 2009, during their service the two ships have been
deployed on fishery monitoring, search and rescue,
border security and maritime surveillance operations
around New Zealand's 15,000km coastline. However,
a few years ago a project team within the RNZN
identified that a better capability outcome would
be achieved utilising the current offshore patrol
vessels HMNZS Otago and HMNZS Wellington,
supplemented with a Southern Ocean Patrol Vessel
planned for the future.
“Our Navy has a greater need to project a presence
further afield,” said Chief of Navy, Rear Admiral
(RADM) David Proctor “and that's something the
inshore patrol vessels simply weren't built to do.”
Formally decommissioned in October 2019, the
two ships have been the subject of interest from a
number of overseas navies but it was the Republic of
Ireland that identified a key role they could perform.
A $NZ15 million partnership between Babcock
and the NZDF will see maintenance and upgrade
works on these two decommissioned Inshore Patrol
Vessels. The team will regenerate and modify the
ships to operational seaworthiness standard before
they are delivered to the Republic of Ireland.

Babcock Australasia Managing Director Defence,
Andy Davis, said: “We will partner with up to 30
local businesses to deliver this project, through a
range of contracts with a total value of approximately
$NZ15 million.
“Our trusted suppliers and subcontractors are a
key part of our capability and they will play a critical
role on this project as another great demonstration
of what New Zealand industry can achieve together."
The scope of works will include overhaul of main
and auxiliary engines, docking of both vessels for
hull preservation, propeller and rudder overhaul,
inspection, service, and commissioning of all electric,
mechanical, hydraulic and communication systems,
required to return the vessels to Lloyds Class.
Additional activities include modifying the vessels
so they are compatible with the equipment fit of
the current Irish Naval fleet. Once the upgrade and
modification work are completed on the vessels, they
are expected to be commercially sea-lifted to the
Republic of Ireland in late March or April 2023.
RADM Proctor said the two remaining IPVs in the
RNZN fleet, HMNZS Hawea and HMNZS Taupo,
still have a valuable role to play in meeting the tasks
required of the Navy.
“Local fishery monitoring and border protection
patrolling will still be conducted but these ships also
provide important Officer of the Watch training and
command opportunities for our junior officers.”
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IMPACT Exhibition and Convention Center,
Bangkok, Thailand

NEW
DATES

4 - 6 OCTOBER 2022

BRISBANE CONVENTION & EXHIBITION CENTRE AUSTRALIA

Network and connect with key military, industry and
government decision makers at the premier land forces
exposition for Australia and the Indo-Pacific region.
LAND FORCES will highlight defence capability and equipment, as the
Australian Army executes the largest peacetime acquisition phase in
its history.
l

Defence, government and industry conferences, briefings and symposia

l

International defence, government, industry and academic delegations

l

Comprehensive industry exhibition (718 participating companies in 2021)

Don’t miss this opportunity to network and connect with key thought leaders
through this established, world-class exposition.

landforces.com.au
For further information contact the LAND FORCES Sales Team:

T: + 61 (0) 3 5282 0500 E: expo@amda.com.au

PLATFORMS - EQUIPMENT - SUPPORT - TECHNOLOGIES
Asia Pacific Defence Reporter MAY 2022

69

EVENTS

SUBSCRIBE NOW!

PRINT SUBSCRIPTION ALSO INCLUDES DIGITAL MAGAZINE
AUSTRALIAN DEFENCE IN A GLOBAL CONTEXT

Yes!
please enter my subscription to Asia Pacific Defence Reporter:

❏

NUCLEAR
POWERED

SUBMARINES AND
WEAPONS PROLIFERATION
MAPPING

THE WAY FORWARD
FOR MINE WARFARE

HUNTER CLASS
FRIGATES DESIGN
PROGRESS

A BOOM

IN REGIONAL AIRCRAFT
CARRIER PROGRAMS

Indo-Pacific

❏ Australia
❏ 1 year A$198
❏ New Zealand
❏ 1 year A$224
❏ Asia-Pacific
❏ 1 year US$170
❏ Rest of World
❏ 1 year US$236
❏ India/Pakistan & Bangladesh ❏ 1 year US$300
❏ Please charge my: ❏ Visa ❏ Mastercard

❏ 2 year A$375 (Inc postage & GST)
❏ 2 year A$398 (Inc airmail postage )
❏ 2 year US$298 (Inc airmail postage )
❏ 2 year US$430 (Inc airmail postage )
❏ 2 year US$577 (Inc registered post )



SYDNEY, 10-12 May 2022
Tel: +61 (0)3 5282 0500
expo@amda.com.au

Expiry date

Defence & Security

Rank/Title

Signature		

BANGKOK, 29 Aug-1 Sep 2022
Tel: +66 (0) 2 036 0500 ext. 223
aunchittha.s@informa.com

Initials

Family Name

Land Forces

Job Title

Organisation

BRISBANE, 4-6 Oct 2022
Tel: +61 (0)3 5282 0500
airshow@amda.com.au

Address

IndoDefence

City

State			

JAKARTA, 2-5 Nov 2022
Tel: +62 812-8361-3827
corcomm.napindo@gmail.com

Postcode

Country

MilCis

Ph

Fax

CANBERRA, 15-17 Nov 2022
Tel: +61 2 6252 1200
Email: milcis@consec.com.au

Avalon Airshow

MELBOURNE, 3-5 Mar 2023
Tel: +61 (0)3 5282 0500
airshow@amda.com.au
70 Asia Pacific Defence Reporter MAY 2022

Email

Phone, Fax or Email Subscription to: Ventura Media Asia Pacific Pty Ltd.
PO Box 88 Miranda, NSW 1490 Australia
Phone: +61 2 9526 7188 Email: subscriptions@venturamedia.net
ABN 76 095 476 065

Advanced combat capability,
a powerful fleet

Delivering proven, Australian designed, built and controlled
combat capability. Saab Australia is a trusted partner
in the delivery of the nation’s sovereign shipbuilding

capability, providing powerful and interoperable combat
management solutions for the Royal Australian Navy.
Learn more at saab.com

