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EDITOR'S LETTER

WILL ACQUIRING 
NUCLEAR-POWERED 
SUBMARINES IN 2050 
DETER CHINA?
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The answer to that question is that no one is 
deterred by a theoretical, distant capability 
but rather by what is more immediately 

available. For practical purposes when it comes to 
hardware, this is a combination of what we have 
now and what can be done over the next ten years 
or so. The actions of China will be influenced by 
shorter term developments calculated on relative 
military strength in the near future rather than what 
happens three decades from now.

The Commandant of the U.S. Marine Corps, 
4-Star General David Berger, visited Australia in 
late January and spoke of the urgency to meet 
the challenge of China’s growing strength and 
assertiveness. He spoke of the importance of 
deterrence, saying:

“We are driven by a pacing challenge, which is 
the PRC. There will be ebbs and flows in that long 
term competition. We can’t slow down, we can’t 
back off, we can’t get comfortable. The risk is that 
the other side moves half a step forward – and then 
you have lost the deterrent value that you are after.”

General Berger – who is a strong contender for 
the top job of head of the Joint Chiefs of staff - said 
with reference to a possible Chinese attack on 
Taiwan that all governments had to do everything 
in their power to deter such an event. He referred 
to a combination of political, economic and 
military strength as being necessary to preserve 
the status quo.

Without doubt the U.S. is the world’s strongest 
power in all these respects, but that lead is eroding. 
While still having an enormous installed base 
– aircraft carriers, long range bombers, nuclear 
armed and powered submarines, and so on – the 
contribution that allies such as Australia can make 

to deterrence is growing in significance.
Historically, Australia has been underperforming 

but for several years the trend has been in the 
right direction – Defence spending now at a 
floor of 2% of GDP, plans to increase the size of 
the ADF and many equipment acquisitions are 
underway – but there are questions about whether 
things are happening fast enough. Presumably 
this is central to the Defence Strategic Review, 
the recommendations of which should be with the 
government, as people are reading these words.

As we have discussed in APDR on many 
occasions, there are things that could be done 
faster. More rapid progress is possible on the critical 
sovereign guided weapons and explosive ordnance 
enterprise – the GWEO – by starting to order 
some locally made products rather than just think 
about it. Another thing that could be implemented 
relatively quicky is increasing armament on the 
OPVs and transitioning that construction run to the 
building of well-armed corvettes.

Naval shipbuilding experts see no reason why a 
designer such as Luerssen should not be able to 
launch a 1,600 tonne corvette built by Civmec at 
Henderson every 6 months. Another project is AIR 
7003 - the plan inexplicably shelved by previous 
Defence Minister Peter Dutton - to purchased 
armed MQ-9B drones that are in widespread use 
in the western world and have demonstrated their 
effectiveness in numerous conflicts.

Despite their track record, the RAAF continues 
to sit on their hands. Ukraine is begging for them 
– and the U.S. has blocked the transfer because 
they are so effective, they might force the Russians 
into some form of escalation. Yet we have turned 
down the capability even after the project was well 
advanced. A rapid short-term solution would be 
to lease airframes directly from the manufacturer 
while our own platforms are being built. We could 
start receiving deliveries within months.

While Lockheed Martin cannot send them next 
week, we should order at least another 30 F-35s 

that could start arriving in the second half of 
this decade. Rather than prematurely retiring the 
22 Tiger and 46 Taipan helicopters we should 
keep them – and supplement them with Apaches 
and Blackhawks, doubling the size of the Army 
helicopter fleet within 5 years. The annual cost of 
keeping the Tigers in service – if CASG managed 
that program efficiently – would only be around 
$50 million per year. In the scheme of things that 
is a tiny amount to pay for a lot of extra capability.

One of the biggest capability shortfalls is with 
submarines. The project to replace the Collins 
class should have started in 2010 after the White 
Paper the year before and the RAN should have 
been receiving a new class about now. 

The DSR has been excluded from examining 
AUKUS, and Defence Minister Richard Marles has 
made the extraordinary announcement – apparently 
off the cuff - that Australia will not need an interim 
submarine capability. In almost the same breath, 
he has said that we will be receiving some sort of 
new vessel, incorporating US and UK technology 
in an undefined form. This screams complexity, 
delay and uncertainty. Ominously, the UK defence 
secretary Ben Wallace speaks of the forthcoming 
roadmap as offering options – as if this is somehow 
a good thing.

China will not be at all deterred by Australia 
considering various options because these mean 
further delays until an actual decision is taken, 
meaning we will not receive a new nuclear-powered 
submarine until 2050. From 2026, the Collins 
class will start a two-year minimum refit process, 
meaning that until 2040 the RAN will have five 
ageing submarines, at least two of which will be 
undergoing routine maintenance at any one time. 

What might make Beijing think twice and dial 
down their aggression is if Australia fast tracked 
a new conventional diesel electric submarine in 
association with Sweden or South Korea. If we 
really pressed the accelerator pedal that would see 
submarines in the water by the end of the decade.

KYM BERGMANN, EDITOR 
– CANBERRA 
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AUSTRALIA ORDERS 40 UH-60M 
BLACK HAWKS FROM SIKORSKY, 
A LOCKHEED MARTIN COMPANY

3 February 2023
Australia will acquire 40 Sikorsky UH-60M Black 
Hawks, which are designed and manufactured by 
Sikorsky, a Lockheed Martin company. The deal 
between the Australian and United States governments 
for a foreign military sale of 40 UH-60Ms for the 
Australian Army is valued at approximately $1.95 
billion. Deliveries are slated to begin early this year.

“The multi-mission UH-60M Black Hawk provides 
the Australian Army with critical capabilities that 
will strengthen Australia’s readiness, interoperability 
and security for decades to come,” said Sikorsky 
President Paul Lemmo. “We continue to invest in 
Black Hawk modernisation to provide operators with 
the competitive edge they require to counter and 
deter threats today and in future Joint All-Domain 
Operations.”

The UH-60M Black Hawks will replace Australia’s 
current non-Black Hawk multi-role helicopter fleet with 
a more reliable and proven system.

“We have proudly sustained Australia’s Black 
Hawk fleet for decades,” said Nathalie Previte, 
Sikorsky’s vice president of Army and Air Force 
programs. “This experience coupled with Lockheed 
Martin and Sikorsky’s investment in our Australian 
team and local facilities strongly positions us to 
support the Australian Army’s operational and 
maintenance needs.”

Sikorsky’s U.S. workforce and hot production lines 

are actively producing aircraft. The U.S. Government 
awarded Sikorsky its tenth multi-year production 
contract in 2022 to build Black Hawks for the 
U.S. Army and international militaries. These next 
generation aircraft will be in operation for the next 
several decades and alongside future fleets.

The Black Hawk is unmatched for durability, 
survivability, multi-role versatility, affordability and 
interoperability, and has proven to be a dependable 
battlefield and special forces aviation asset for 
Australia and 34 other countries around the globe.

Lockheed Martin sees strong international interest 
in the Black Hawk and continues to invest in the 
platform – from sustainment to digital transformation 
and modernisation – to provide militaries with the 
competitive edge they require today and in the future.

“Investments are aligned with the Black Hawk’s 
largest operator, the U.S. Army, and their technology 
roadmap, while leveraging Future Vertical Lift 
technologies to ensure the Black Hawk will be a key 
player in the Joint All Domain Operations environment 
and FVL ecosystem,” said Previte.

The UH-60M helicopter culminates decades of 
technological advancement, improved performance 
and real-world operational experience. Digital avionics 
and autopilot reduce pilot workload while enhancing 
situational awareness and improving survivability.

Previte adds, “We are confident that the Black 
Hawk, which is designed and built to meet the 
rigorous requirements of the U.S. military, is the most 
capable platform and the right choice to help fulfill the 
Australian Army’s rotary wing needs and that of our 
existing and future customers.”

BOEING AWARDED U.S. AIR 
FORCE CONTRACT FOR 15 
KC-46A TANKERS

30 January 2023 
The U.S. Air Force has awarded Boeing a $2.3 billion 
contract for the ninth production lot of 15 KC-46A 
Pegasus tanker aircraft, expanding its fleet of the 
world’s most advanced multi-mission aerial refueler. 
To date, 128 KC-46A Pegasus are on contract with 
the U.S. Air Force, with 68 delivered and operationally 
deployed worldwide.

“The combat-ready KC-46A is transforming the 
role of the tanker for the 21st century,” said James 
Burgess, vice president and KC-46 program manager. 
“We’re proud to work side-by-side with the Air Force 
ensuring the Pegasus provides unmatched capabilities 
and continues to evolve for the U.S. and its allies’ 
global mission needs.”

The KC-46A Pegasus delivers crucial fuel and 
data for the fleet, as well as cargo, personnel and 
aeromedical transportation for joint force rapid 
mobility, global reach and agile combat employment.

Last year, the U.S. Air Force Air Mobility Command 
approved the KC-46A for global operations including 
combat deployment. The Pegasus continues to 
demonstrate its agile combat employment capabilities, 
recently completing a 42-hour endurance flight 
supporting a U.S. Air Force Bomber Task Force 
mission in the Indo-Pacific region.

During 2022, KC-46A aircraft operating in a 
series of U.S. Air Force global employment exercises 
in the European theater, Indo-Pacific region and the 
Middle East performed at a greater than 95% mission 
capable rate, demonstrating the aircraft’s reliability and 
combat readiness.

Boeing builds KC-46A aircraft on the 767 production 
line in Everett, Wash., supported by a supplier network 
of about 37,000 American workers employed by more 
than 650 businesses throughout more than 40 U.S. 
states. With Boeing’s in-line production, the KC-46A 
is designed and built as a tanker from day one — not 
a post-production conversion — making the Pegasus 
uniquely suited to integrate advanced technology for 
fleet data connectivity and combat-ready defensive 
features, as well as new capabilities as the needs of the 
mission evolve.

Boeing is on contract for 138 KC-46A Pegasus 
tankers globally. Boeing has delivered two of six 
KC-46A tankers to the Japan Air Self-Defense Force, 
and is on contract for four KC-46A tankers for the 
Israel Air Force. The expanding global fleet creates 
commonality and interoperability efficiencies and 
mission-readiness advantages for the U.S. Air Force 
and allies.

A new U.S. Army HH-60M medical evacuation Black Hawk helicopter assigned to the 25th Combat 
Aviation Brigade, 25th Infantry Division takes off en route to Wheeler Army Airfield, from Pearl 
Harbor, Hawaii, Aug. 28, 2013. Credit: U.S. Army photo by Sgt. Danie.

HENSOLDT is also investing in Science, Technology, Engineering, 
Arts, and Mathematics (STEAM) career pathways in Tasmania that 
will have national reach and significance, supporting sovereign 
industry capability. 
These opportunities extend beyond the traditional tech-focussed 
STEAM streams to also include logistics and supply chain, 
maintenance and sustainment ‘space trades’, business support, and 
even legal positions as Australia helps to develop and comply with 
new national and multi-national legal frameworks of space behaviour. 

With telescopes and radars located throughout Australia, the 
Southern Guardian framework has built a solid foundation for a 
national capability now and into the future. In addition to its three 
Tasmanian-based assets, the University also operates a 30-metre 
dish at Ceduna in South Australia, a 12-metre antenna at Yarragadee 
near Geraldton in WA, and a 12-metre antenna on the Charles Darwin 
University campus near Katherine in the Northern Territory. With an 
ability to fuse the 
data from these 
arrays, Reeman 
describes the 
capability as a 
“combined array 
on a continental 
scale”. 

The planned 
Australian Space 
Surveillance and 
Tracking Radar 
(ASTRA) will take 
this technology 
to the next 
level. ASTRA 
is a sovereign 
development of the 
German GESTRA 
system, it will use a suite of relocatable multi-technology advanced 
electronic scanned array (AESA) sensors to detect, track, identify, and 
characterize space objects.  

In 2020, the ADF issued a Request for Proposals (RFP) for JP 9360 
to develop its own sovereign SDA capability, and HENSOLDT has 
offered ASTRA to augment the Southern Guardian network, either as 
a stand-alone system or as part of a multi-static network. This will be 
a key step in achieving national SDA capability, and HENSOLDT is 
eager to showcase its capabilities at the Avalon Airshow.

About HENSOLDT 
HENSOLDT Australia is a leading provider of platform independent 
sovereign techno ogy solutions. They have been delivering integrated 
multi-domain solutions, analytics and services in Australia and the 
Asia Pacific region for over 10 years across the Defence and Security, 
Space, Clean Technology and the Solutions and Services sectors.

advertorial
HENSOLDT AUSTRALIA - LOOKING  
FORWARD TO AVALON & BEYOND

HENSOLDT Australia has partnered with the University of Tasmania (UTas), and 
in 2022 sponsored a new mount for a 50cm optical telescope at the Greenhill 
Observatory as part of the Southern Guardian collaboration. 

The telescope is part of a unique array of six radio telescopes and radars located 
around Australia that are operated by UTas and HENSOLDT Australia. The array is 
capable of observing objects ranging from low earth orbit (LEO), to lunar distances 
and beyond, and is designed to track objects including satellites, space debris, and 
even asteroids. 

The new mount allows for more flexible and faster movement of the telescope and 
further strengthens capabilities in both Australia’s Space Domain Awareness and 
space research by UTas.  

The Southern Guardian collaboration is a partnership between UTas, HENSOLDT 
Australia and the Tasmanian Government. UTas provides its assets and 
expertise, the Tasmanian Government actively provides support and funding, and 
HENSOLDT Australia has brought its skills in data-fusion, network management, 
space battlefield management, and visualization together with a user-friendly 
operating system. 

Managing Director of HENSOLDT Australia, Scott Reeman, said the new mount 
symbolises HENSOLDT’s continued commitment to building national capability 
through the partnership. 

SDA has traditionally been a capability associated with countries located in the 
northern hemisphere, but has quickly become a specialized space-based activity 
for Tasmania. The island state is ideally located geopolitically and technologically to 
expand Australia’s sovereign SDA capability. This provides Australia the benefit of 
seeing these objects sooner than anyone else, and before their angular dispersion 
spreads them across the sky. 

HENSOLDT Australia is showcasing its Space 
Domain Awareness (SDA) capabilities at the 2023 
Avalon Airshow. 

Peter Schlote (HENSOLDT Head of the Radar Division) shakes 
hands with Madeleine Ogilvie at the unveiling of the new mount 
plaque at the Greenhill Observatory with Scott Reeman Managing 
Director, HENSOLDT Australia and New Zealand and Professor 
Anthony Koutoulis, Deputy Vice Chancellor Research of The 
University of Tasmania.
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HENSOLDT JAMMING SYSTEM 
PROVES EFFECTIVENESS IN 
FLIGHT TESTS
'Kalaetron Attack' detects and jams latest air 
defence radars

TAUFKIRCHEN, Germany, 8 February 2023
Sensor solution provider HENSOLDT has proven 
the effectiveness of its jamming system "Kalaetron 
Attack" against air defence radars of various 
types for the first time in extended flight tests. In 
challenging near-mission scenarios, a demonstrator 
system on board a PC-12 test aircraft proved that 
it can detect even the latest air defence radars in 
flight and interfere with them by means of precisely 
directed jamming signals. 
"Neutralising enemy air defence radars is an 
essential prerequisite for the deployment of own air 
forces on the modern battlefield," says Christoph 
Ruffner, head of the Spectrum Dominance & 
Airborne Solutions Division at HENSOLDT. "Our 
flight tests proved that Kalaetron Attack can combat 
ground-based threats to our air force and protect 
aircrews." 
The flight tests followed immediately after 

successful laboratory and ground tests, so 
that the effectiveness in the so-called "Airborne 
Electronic Attack" (AEA) mission has now been 
comprehensively proven. The verification flights 
from Augsburg airport followed scenarios of 
increasing complexity against various radars. 
They demonstrated the effectiveness of the latest 
technologies employed, as well as the ability to 

engage multiple targets and 
the use of various jamming 
techniques.
The "Kalaetron Attack" jamming 
system is part of HENSOLDT's 
fully digital 'Kalaetron' product 
family, which is used in 
various forms in self-protection 
and signal reconnaissance 
systems by the German Armed 
Forces. In addition to cognitive 
elements of artificial intelligence, 
the core components are a 
fully digitalised, broadband 
sensor and an electronically 
controllable jammer. Metallic 

3D printing has enabled a condensed design of the 
electronic components so that the jammer can be 
easily integrated into pod formats commonly used 
worldwide or directly into various flying platforms. 
Kalaetron Attack, as an escort jammer on board 
the Eurofighter, can significantly increase the 
Eurofighter's assertiveness against highly integrated 
air defence clusters. Due to its scalability, the 
system can also be used in land- or ship-based 
applications. 

HENSOLDT's 'Kalaetron Attack' has proven its 
effectiveness in flight tests against air defence 
radars of various types. Credit: HENSOLDT
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ROYAL AUSTRALIAN AIR FORCE 
JOINS UNITED STATES AND 
JAPAN FOR EXERCISE COPE 
NORTH 2023
30 January 2023 
The Royal Australian Air Force (RAAF) has deployed 
a C-27J Spartan aircraft and personnel to participate 
in Exercise Cope North in Guam, from 8 to 24 
February 2023. The long standing joint military 
exercise focuses on increased combat readiness and 
humanitarian assistance training with the United States 
and Japan.

The RAAF will train alongside the United States Air 
Force and the Japan Air Self-Defense Force (JASDF) 
at Andersen Air Force Base, Won Pat International 
Airport, and North West Field (Guam); Commonwealth 
Northern Mariana Islands including Rota, Tinian, and 
Saipan; Yap in the Federated States of Micronesia; Iwo 
To, Japan; and the Republic of Palau. 

RAAF Task Group Commander, Group Captain 
Robert Graham said Cope North 23 will be an 
excellent opportunity to consolidate and further 
enhance interoperability with the United States and 
Japan.

“Exercise Cope North 23 will provide training 

opportunities and invaluable experience for our people 
in a challenging scenario, and we are looking forward 
to working with our friends from the United States and 
Japan again,” Group Captain Graham said.

“We are focused on deepening relationships and 
strengthening engagement with the United States 
Pacific Air Forces and the Japan Air Self-Defense 
Force.”

Exercise Cope North 23 will enhance the trilateral 
forces’ capability for agile combat employment by 
operating from multiple locations on Guam and 
surrounding islands.

“A testing scenario involving humanitarian 
assistance and disaster relief will drive a range of 
planning and logistics challenges which will need our 
combined capability with the United States and Japan 
to deliver credible responses,” Group Captain Graham 
said.

“The RAAF is committed to developing capable 
and skilled aviators - exercises such as Cope 
North provide an excellent opportunity to train as a 
combined force with our allies and partners, improving 
our ability to deliver air power when and where 
required.”

Established in 1978 as a quarterly bilateral 
exercise held at Misawa Air Base, Japan, Cope 

North moved to Andersen Air Force Base, Guam in 
1999. It is the United States Pacific Air Forces’ largest 
multilateral exercise.

2023 marks the thirteenth year the RAAF will travel 
to Andersen Air Force Base, Guam to participate in 
Exercise Cope North.

SUCCESSFUL LIVE FIRE DEMO 
PROVES INTEGRATION OF SPIKE 
NLOS ON APACHE
YUMA, Arizona, 2 February 2023
The Precision Strike team successfully fired two 
Spike NLOS all up rounds (AURs) from the Apache 
Echo Model V6 on January 26, 2023, at Yuma 
Proving Ground in Arizona. The successful live fire 
event verifies the Spike NLOS Long Range Precision 
Munitions Directed Requirement (LRPM DR) system’s 
integration onto the Apache platform and allows it to 
enter qualification testing.

"The successful integration of Spike NLOS on the 
Apache platform demonstrates Lockheed Martin's 
continued commitment to 21st century security 
solutions that help our customers complete their 
missions,” says Tom Bargnesi, program management 
senior manager of the Precision Strike team at 
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Lockheed Martin Missiles and Fire Control. “The 
system’s expansion onto additional platforms, along 
with its mission-focused defense capabilities, ensures 
it will help the U.S. Army stay ahead of ready in an 
ever-evolving threat environment.”

The demonstration featured two Spike NLOS AURs 
firing from an Apache platform at a stationary target in 
two separate scenarios. The Spike NLOS system will 
begin testing to qualify the design for airworthiness 
release (AWR). Once AWR is awarded, the system will 
be fielded on the U.S. Army’s Apache Echo Model V6 
platforms by September 2024.

NIOA ACQUIRES US 
MANUFACTURER BARRETT 
FIREARMS
Australian defence contractor NIOA has expanded 
its global reach with the 100 per cent acquisition of 
the industry-leading rifle design and manufacturing 
company, Barrett Firearms.

In announcing the deal, NIOA Group CEO Robert 
Nioa said the two family-owned companies came 
together out of a shared commitment to quality, 
innovation, loyalty, and mission. 

“NIOA’s association with Barrett dates back to 
2008. We have been inspired by the story of Barrett 
and admire what Ronnie, Chris and the family have 
built over more than four decades,” Mr Nioa said.

“It’s been a story of hard work, perseverance, 
and purpose culminating in the delivery of critical 
capability for the men and women of the US military 
and its allies around the world as well as exceptional 
products to law enforcement agencies and civilian 
markets.

“Together we share the same mission - 

combining our expertise and family business values 
will ensure Barrett carries on building the finest 
products in the world.’’

Mr Nioa confirmed the company would continue to 
operate under the Barrett brand as a separate division 
within the NIOA Group alongside NIOA Australia, 
NIOA New Zealand, the Australian Missile Corporation 
and the group’s investment in joint venture company 
Rheinmetall NIOA Munitions. 

All management and staff at the Murfreesboro 

manufacturing facility in Tennessee have been 
retained and production will continue as normal. 
Over time it is expected that manufacturing activities 
in Murfreesboro will be further expanded.

Financial terms of the transaction were not 
disclosed.

Mr Nioa also announced two key leadership 
appointments – current Barrett President Sam 
Shallenberger has been promoted to the role of Chief 
Executive Officer while long-serving Barrett Chief 
Operating Officer Bryan James becomes President.

Ronnie and Chris Barrett will provide ongoing 
support as executive advisers to Barrett and the 
NIOA Group.

Barrett founder Ronnie Barrett said: “Today marks 
the beginning of a new chapter in the Barrett story. 
Rob and the NIOA team have great respect for the 
legacy Barrett has created as the leader in long range 
precision rifles. It’s reassuring to know Barrett will be 
in good hands with a family-owned company that 
is focussed on manufacturing and delivering world-
class firearms and munitions to a global network.”

The Barrett acquisition marks an exciting next 
chapter for NIOA as the company’s entry to the 
US market where it has long-standing trusted 
relationships with American companies such as Vista 
Outdoors, Leupold, General Dynamics, Northrup 
Grumman, and the Winchester-operated Lake City 
ammunition plant.

AH-64E Apache (U.S. Army photo)

NIOA Group CEO Robert Nioa has announced the company’s acquisition of US rifle maker Barrett 
Firearms. (NIOA photo)



Scorpius G - A Quantum Leap in Electronic Warfare

Advertorial

Ground troops, whether dug in or 
engaged in rapid maneuver, and 
critical assets/infrastructure are all 

exposed to continuously evolving threats 
from the air, ground, and sea. Manned and 
unmanned aircraft deployed SAR imaging/
targeting radars and fire control radars are 
only but a few examples of the sophisticated 
systems deployed against them. Self-protection 
is of vital importance. Electronic Warfare (EW) 
plays a key, cost-effective, role in this effort; 
working in synergy with kinetic systems. But 
many of the legacy EW systems currently in 
service are not capable of defeating modern 
threats and are therefore of limited use.

To intercept, analyze, locate, track and 
jam the latest airborne, land and sea based 
electronic threats, Israel Aerospace Industries’ 
innovative defence electronics subsidiary, ELTA 
Systems, has leveraged its five-decade rich 
technological heritage to field the revolutionary 
Scorpius-G (ELL-8256SB) ground based 
long range RF Electronic Support Measures 
(ESM) and Electronic Countermeasures (ECM) 
system. Scorpius-G constitutes the most 
advanced ground based non-kinetic effector 
currently available, providing unmatched 
electronic protection and jamming capabilities.

Staring Multibeam AESA –  
A Game Changing Technology
Scorpius-G is based on ELTA’s Active 
Electronic Scanning Array (AESA) 
technology. AESA employs an array of 
wide-band digital transceivers to achieve 
a substantial increase in receiver sensitivity 
– enabling the system to detect threats at 
much greater ranges than previously possible. 
Scorpius-G also incorporates Multibeam 

Staring technology, which empowers 
simultaneous scanning of the entire surrounding 
hemisphere. Likewise, Multibeam Staring AESA 
deploys multiple, narrow, high-power jamming 
beams, facilitating simultaneous targeting of 
multiple threats across the entire field of regard.

The system utilizes the latest Gallium 
Nitrade (GaN) Solid State amplifier 
technology to achieve a substantial increase 
in Effective Radiated Power (ERP) – far 
exceeding legacy EW solutions. Together with 
enhanced sensitivity, this enables Scorpius-G 
to detect, disrupt and degrade enemy radars 
with unparalleled effect, even though their 
side lobes. Effective against very low signals, 
Scorpius-G can detect and track the most 
complex threats such as low probability-of-
intercept (LPI) radars. Scorpius-G’s ability to 
detect and track low level signals, together 
with its wide sector coverage, also enable the 
system to build a comprehensive, accurate 
Electronic Order of Battle (EOB).

Scorpius-G features a flexible, modular, 
software driven architecture. The 
control unit, which handles processing and 
controlling of all ESM and ECM operations is 
easily updated as new airborne, shipborne 
and land-based threats are introduced, 

including fire-control radars, search radars, 
and imaging radars (SAR).

Ready for Deployment
Scorpius-G can be mounted on a rugged, 
all-terrain vehicle, enabling the system 
to be flexibly deployed in support of mobile 
operations. A pedestal mounted version is also 
available for fixed installation at critical sites. 
Multiple units can be deployed in network 
mode to cover larger and more complex 
regions. As such, the system can play an 
important role in air defence, enhancing the 
effectiveness of kinetic air defence systems.

Scorpius-G’s highly developed multi-
beam, multi-technique power management 
capabilities enable it to efficiently jam multiple 
emitters, providing a protective hemisphere 
around ground assets. Moreover, the system 
will effectively attack the newest generation 
of radar systems used to provide weapons 
with target data. Finally, Scorpius-G is fully 
compatible with leading air defence systems. In 
fact, its advanced capabilities significantly reduce 
the burden on kinetic defences, preserving their 
capabilities for further engagement.

With its powerful, AESA wideband 
multibeam detection, tracking and multi-
technique jamming capabilities, and flexible 
software driven architecture, Scorpius-G will 
deliver cost-effective defensive capabilities 
against the airborne, ground-based, and 
shipborne threats of today and tomorrow.

The ability to deliver game changing 
solutions such as Scorpius-G, at the 
tactical and strategic levels to customers 
worldwide, is a key factor in ELTA’s ability 
to maintain its position as a trailblazer in 
advanced defence electronics.

For further information, please contact 
market@ELTA.co.il

Credit: IAI ELTA

Credit: IAI ELTA



14 Asia Pacific Defence Reporter FEB 2023

GENERAL NEWS

BOEING AND BMT DEMONSTRATE 
MATURE MARITIME NETWORK 
PROTOTYPE  

SUCCESSFUL TEST VALIDATES 
AUSTRALIAN-DESIGNED  
AND DEVELOPED MARITIME 
WARFIGHTER NETWORK FOR 
SEA1442 PHASE 5
BRISBANE, Australia, 7 February 2023

Boeing and its maritime engineering partner, BMT 
have successfully tested an Australian-developed 
maritime communications system that will enhance 
Royal Australian Navy’s (RAN) major fleet unit 
connectivity and advance joint force capabilities.

The Maritime Warfighter Network is an evolution 
of Boeing’s proven Integrated Battlespace 
Telecommunications Network (I-BTN), which has 
been adapted to meet the unique operational and 
seaworthiness requirements of the RAN.

“Together, we demonstrated the system’s high-
level technical and operational capabilities, designed 
to provide scalable, distributed data services to 

the Australian Defence Force (ADF),” said Murray 
Brabrook, director Joint Systems, Boeing Defence 
Australia. “The maturity of our technology will ensure 
the shortest path to a minimal viable product and 
provide sovereign control to evolve the network in 
line with Navy’s emerging needs.”

During the test, the team validated its networking 
and management software, incorporating meshed 
broadband line-of-sight radios and wired and 
wireless shore connectivity, known as NINShore.

It also demonstrated task group, joint, and 
strategic connectivity and resilience using multiple 
platform bearers; a key requirement of the ADF’s Joint 
Black Core Network.

“Boeing’s I-BTN has been in service with the 
ADF for the past five years, offering Navy a low-risk 
path to joint, allied and coalition interoperability,” 
said Brabrook. “Rapid test and integration activities 
are key to our proven execution strategy, lowering 
technical risk and accelerating deployed combat-
ready capability.” 

As part of system evolution, BMT is leveraging 
its naval expertise to provide valuable operator 
feedback and assess hardware suitability for the 
maritime environment.

“Having supported similar projects across the 
entire Australian naval fleet, we are experts at 
integrating complex systems into maritime platforms 
that will stand up to the rigours of sea deployment,” 
said Graeme Nayler, Regional Business director, 
APAC, BMT.

“Our work in supporting the capability lifecycle 
and managing system integration across the 
maritime domain is absolutely critical to ensuring 
we provide a resilient, evolvable communications 
system that supports the Navy’s ability to maintain 
a warfighting edge.

Further test and integration events are planned 
for 2023 to mature and de-risk the system, as well 
as assure simultaneous interoperability with legacy, 
coalition, allied, joint and at-sea experimentation 
networks.

USAF TO UPGRADE C-17’S 
WITH COBHAM AEROSPACE 
COMMUNICATIONS’ AVIATOR 
700D
7 February 2023
As part of an ongoing series of avionics upgrades 
to the USAF fleet of Boeing C-17 transport 
aircraft, Boeing has selected Cobham Aerospace 
Communications’ AVIATOR 700D Satcom System to 
provide global Inmarsat Aero H+ and SwiftBroadband 
services. The program, for +300 aircraft, is expected 
to be completed in 2025.

Across the cockpit and cabin, AVIATOR 700D 
delivers critical functionalities in a form-factor of no 
more than eight MCU, including:
• Inmarsat H+ services
• MCDU and cockpit audio interface
• Multi-voice channels
• Cockpit data channel
• ACARS
• Flight-deck data link
• FANS/CPDLC-ready

Engineered for use in military, government, air 
transport, business, and VIP platforms, AVIATOR 
D will provide critical safety, navigational, and 
performance data directly to the C-17 cockpit, 
expanding connectivity and reducing pilot workload 
for increased efficiency and overall operational safety. 
Commented Jen Waterman, Cobham Aerospace 
Communications’ Vice President, Americas, “We are 
honoured to have AVIATOR 700D selected to support 
the mission-critical transport operations of the C-17. 
We’re confident that, in partnership with Inmarsat, 
Cobham Aerospace Communications will deliver the 
connectivity and communications solutions on which 
the fleet relies.”
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F-35

T he scale of the program is huge, with prime 
contractor Lockheed Martin on track to 
deliver the 1,000th aircraft later in 2023 

– and the RAAF will also receive the last of their 
current order of 72 jets in the same timeframe. 
During an Australian media tour of the vast Fort 
Worth Assembly complex, around 220 F-35s were 
in various stages of construction. While numbers 
fluctuate, long term annual production evens out to 
150-160 aircraft per year – though in a crisis that 
could be increased.

The delivery of Block 4 aircraft is scheduled 
to start on 1 October in LRIP (Low Rate Initial 
Production) Batch 17 and will involve 74 major 
improvements to existing systems. These can be 
retrofitted to older aircraft – noting that the first 
Australian F-35 flew in 2014 – but it is not yet clear 
when that will happen. It has always been the policy 
of the RAAF to remain in lock step with the USAF 
configuration, so it seems safe to assume it will 
occur at some point.

The improvements will be sweeping – and they 
have been enabled by massive increases to the 
aircraft’s computing power via a process called 
Technology Refresh 3 (TR3), which has been 
in place from LRIP 15 and onwards, meaning 
some RAAF aircraft have it and retrofitting is 
straightforward. While there have been some 
reported cost overruns for TR3 – which replaces 
three cockpit and mission computers - these seem 
minor in comparison with the overall budget, and 
they are the essential backbone to support many 
other hardware and software changes.

Most of the Block 4 changes have been driven 
by a desire for greater reliability and affordability. 
To use the revolutionary DAS as an example, this 
is a system of six high resolution infrared cameras 
mounted around the aircraft that provide a seamless 
360-degree view of the outside world, meaning the 
pilot can “see” through the airframe, day or night. 
This is a remarkable piece of technology developed 
by Northrop Grumman, but the current system has 

one of the highest failure rates on the aircraft.
This level of unreliability – relatively speaking 

– is explained by the fact that aspects of the 
original DAS are now 20 years old. After running a 
competition, initially to drive down price, Lockheed 
Martin has awarded the new contract to Raytheon 
which has a system five times more reliable, twice 

as capable - and at half the price. The process of 
retrofitting is described as straightforward.

Another major change is a new radar, replacing 
the current APG-81 from Northrop Grumman 
with the APG-85 from the same company. The 
exact benefits of the new radar have not been 
articulated in any public detail, probably because 

KYM BERGMANN // FORT WORTH & CANBERRA

F-35 JOINT STRIKE FIGHTER MAJOR 
CAPABILITY UPGRADE COMING

The F-35 program had its genesis about 35 years ago, so it’s not surprising that there is plenty of scope for introducing new 
technologies onto what is already the world’s most advanced in-production combat aircraft. Changes will include a new radar, a 
replacement Distributed Aperture System, an improved Electronic Warfare system with better frequency coverage (particularly at 

the upper and lower bands), as well as improved connectivity.

One of Australia's newest F-35A Lightning II aircraft A-35-055 arrives at RAAF Base Williamtown, New South Wales.
Credit: CoA / Craig Barrett
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“The development and integration of APG-85 will incorporate 
some of the latest technologies available and help ensure air 
superiority. This advanced sensor will provide unparalleled 

battlespace situational awareness that translates into platform 
lethality, effectiveness and survivability.”
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of the extremely sensitive nature of the technology 
which – along with various stealth features – is very 
much at the heart of 5th generation performance. In 
general, Northrop Grumman says: 

“The AN/APG-85 is an advanced multifunction 
sensor that will be compatible with all variants of 
the F-35 aircraft and will be capable of defeating 
current and projected adversarial air and surface 
threats.

“The development and integration of APG-85 will 
incorporate some of the latest technologies available 
and help ensure air superiority. This advanced 
sensor will provide unparalleled battlespace 
situational awareness that translates into platform 
lethality, effectiveness and survivability.”

Another longer-term improvement could be a 
new engine – and even though the current P&W 
F135 afterburning turbofan is performing very well 
(it’s the most powerful tactical fighter jet engine in 
the world) newer technology is becoming available. 
However, this will be an expensive undertaking 

since the engine typically represents about 25% 
of the cost of a modern combat jet. If the change 
is made the benefits will be a further increase in 
reliability, a drop in fuel consumption and a 10% 
increase in power.

Lockheed Martin says that in the future there 
will be a need for increased cooling power for the 
F-35 and that might also influence a decision in 
favour of either a new power plant or an upgrade to 
the existing one. In the US there are two potential 
suppliers – the incumbent P&W or GE – and they 
have been working separately with the Pentagon on 
engine development.

Block 4 production will run through until the 
2027/28 timeframe and after that it will probably 
be time for another round of technology changes. 
Current indications are that the new or improved 
engine will be later than that – so perhaps in 
the early 2030s. On current indications, F-35s 
might be flying until 2070, so many customers are 
interested in a technology roadmap that stretches 

out for several decades.
What seems clear is that the fundamentals of the 

aircraft around Very Low Observable (VLO) stealth 
remain sound – features that are not yet available 
on any other aircraft in production (including 
Russia and China). Pilots report that they can 
operate in the battlespace with impunity because 
they are so difficult to detect and offensively track. 
This is because of the design of the aircraft to 
minimise signatures – particularly radar but also 
thermal – and various coatings that make it close 
to being electronically invisible.

To this is added an advanced sensor suite – 
including the DAS and APG-81 already mentioned. 
The DAS was originally put on the aircraft to 
provide an early detection capability against enemy 
missiles, which typically exhibit an extremely bright 
flash on launch. However, it was soon discovered 
that it provided a highly detailed infrared view of 
the battlespace in high resolution black & white 
at distances of tens of kilometres, irrespective of 
atmospheric conditions.

This has led to the development of tactics not 
available to the pilots of 4th generation aircraft. 
The most important of these is that the wingman 
– typically flying close nearby – can now be much 
further away. Because of the DAS, it is impossible 
for an adversary to sneak up on an F-35, meaning 
that a single aircraft now no longer needs a partner 
sitting just off the wingtip to assist with situational 
awareness.

Another feature is the in-built forward-looking 
infrared (FLIR) targeting system, mounted under 
the nose of the aircraft and not carried in a separate 
pod as is the case for previous generation jets. It 
provides forward looking infrared imagery for air-to-
ground weapon delivery – and in addition enables 
infrared search and track (IRST) for air-to-air 
engagements against hostile targets. Even though 
it has a downward orientation it nevertheless has 
a wide field of regard and is said to be tactically 
extremely useful.

As important as all of these individual sensors 
are, probably the most powerful feature of the 
aircraft is the ability to fuse and display the huge 
amount of data being gathered. In legacy aircraft, 
systems such as radar, Electronic Warfare and 
IRST display the information on separate screens. 
The data fusion then takes place in the pilot’s brain 
via their eyes.

The F-35 uses around 9 million lines of software 
code and a huge amount of computing power to 
synthesise all that information for the pilot, which 
is displayed on two multicoloured panel displays, 
each similar to a very large iPad. These, in turn, can 

An F-35A Lightning II aircraft, A35-042, from No. 75 Squadron taxis out from RMAF Butterworth Air Base, 
Malaysia during Exercise Elangaroo 22. Credit: CoA / Adam Abela
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up on an F-35, meaning that a single aircraft now no longer 

needs a partner sitting just off the wingtip to assist with 
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An F-35A Lightning II aircraft, A35-046, from No. 75 Squadron takes off from RMAF Butterworth Air Base, Malaysia during Exercise Elangaroo 22. Credit: CoA / Adam Abela
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be electronically subdivided into two or four screens 
depending on the pilot’s preferences – and all can 
be running simultaneously. The data has been highly 
processed and is displayed in a way that does not 
overwhelm the pilot – especially since many are of 
the X-Box generation, or younger. 

In addition to this is the Multifunction Advanced 
Data Link (MADL) that allows information to be 
automatically transferred between F-35s. This 
system – also from Northrop Grumman - is far more 
capable than the more familiar Link 16 used by 
almost all other aircraft. It is highly directional and 
so it is difficult to detect and even harder to jam, 
with signals going to and from small panels on the 
fuselage, probably using phased array techniques 
and with power management to keep emissions low. 

Typically, this allows a flight of four F-35s – although 
the network can be expanded to far more aircraft - to 

have very high bandwidth communications while 
remaining stealthy. This means that they can hunt 
as a widely dispersed group in the battlespace 
while remaining undetected. With very high levels 
of situational awareness, F-35s can also control the 
activities of friendly legacy aircraft, acting like a mini-
AWAC platform because they have a far better overall 
picture of what is happening than even advanced 
4th generation aircraft. This has been repeatedly 
demonstrated during exercises such as Red Flag.

This approach is only currently available on 
F-35s, which explains why the customer base for 
them continues to grow. The metrics increase as 
deliveries continue daily, with the combined fleet 
getting close to 600,000 flying hours. Recent 
countries to order F-35s are Finland, Switzerland, 
Canada and Germany. The situation with an order 
from the UAE remains in limbo, but that could 

change at any moment.
This means that 18 countries are using F-35s 

or have them on order – and that excludes Turkey, 
whose contract was cancelled by the U.S. 
Government because they have bought an S-400 air 
defence system from Russia that could compromise 
some of the aircraft’s features. The RAAF is unique 
in that it is the only air force that has received its full 
complement of contracted aircraft.

However, it is possible that the Defence Strategic 
Review will recommend acquiring more of them, 
perhaps taking the final number to 100 – which 
has always been the long-term intention. That 
seems to make sense given Australia’s strategic 
circumstances and the ongoing capabilities of the 
F-35 platform. An even bolder move would be to 
acquire F-35Bs to equip our two Canberra class 
LHDs.

F-35
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Kym Bergmann: Looking at the future of air 
combat, emphasis is now being placed on 
joint multi-domain operations. How will the 
RAAF contribute to those?

Air Marshal Chipman: Joint multi-domain 
operations require a degree of control in each 
domain for the joint force to manoeuvre effectively. 

Air Force’s first contract 
is therefore to control 
manoeuvre in the air and 
space domains to enable 
the joint force. When we do 
this, it creates opportunities 
and the freedom to 
manoeuvre in other 
operational domains, and 
of course, the reciprocal is 
also true. Successful multi-
domain operations integrate 
and synchronise the effects 
within each domain, as well 
as between them to combat 
an adversary. 

Air Force has been on 
this journey for a generation, 
and our warfighters are 
skilled in making tactical 
and operational decisions in 
the air domain for strategic 
outcomes elsewhere. Our 
current suite of platforms 
and capabilities enable 
us to support actions in 
other domains by sharing 
information to create a 
common battlespace 
picture and conducting 
cooperative targeting 
to efficiently engage 
potential adversaries. Our 
ability to integrate air and 

space power with the joint force will only grow in 
importance in the future.

Are additional platforms required for the 
performance of multi-domain operations? 

We are already structured for and conduct 
multi-domain operations. We will continue to 
improve efficiency in multi domain warfare 
through integration—linking systems and actions 

in a domain, as well as between domains. This 
‘systems-of-systems’ approach is achieved by 
networking our current capabilities more readily 
and flexibly incorporating emerging tech. All three 
ADF services are working together to ensure our 
capabilities are networked to deliver distributed 
lethality and other effects across domains, and this 
includes collaboration on networks, data sharing, 
weapons and tactics. Meeting the multi-domain 
requirements of the future joint force may require 
investments in new platforms. It will certainly 
require regular upgrades to those already in 
service. Air Force continually evaluates the future 
with a view of ensuring the capabilities we operate 
continue to meet the needs of the Australian 
Government.

How is the RAAF structured to participate in 
coalition operations?

Air Force is structured to be ready, resilient, 
and resourceful in supporting joint operations as 
directed by the Australian Government. Air Force 
aviators conduct collective training across force 
element groups and integrate our capabilities with 
Navy and Army. Our close relationships with key 
allies — such as the United States — enable us to 
successfully integrate during coalition operations 
as required. We have a rich history of fighting 
successfully in a coalition environment, and are 
adept at deploying tailored Air Task Groups into 
coalition operations to achieve our strategic 
objectives.

What are the consequences for RAAF of the 
AUKUS agreement? Do you anticipate any 
further developments in this domain?

Our pursuit of advanced capabilities under 
AUKUS aims to accelerate development and bolster 
interoperability to maintain and extend our capability 
advantages. AUKUS also offers an opportunity to 
align capability priorities, amplifies our collective 
strength and accelerates capability acquisition 
for mutual strategic benefit. We are currently 
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pursuing opportunities to accelerate hypersonics 
under AUKUS but will also benefit indirectly from 
other initiatives such as collaboration on artificial 
intelligence. We remain open to future collaboration 
opportunities through AUKUS. 

One of the key projects appears to be the 
AIR6500 series. Please remind the readers of 
what they are and the approximate timetable 
for their delivery:

The AIR6500 series of projects includes 
AIR6500 – Joint Air Battle Management System 
(JABMS), AIR6502 – Medium Range Ground-
Based Air Defence (MRGBAD), and AIR6503 
– Advanced & High Speed Missile Defence 
(AHSMD).

AIR6500 focuses on replacing the ADF’s 
existing Air Battle Management System. JABMS 
will provide the core architecture of the future 
ADF Integrated Air and Missile Defence capability, 
delivering Air Battle Management and Integrated 
Fire Control effects to the joint force. AIR6500 is 
scheduled to deliver Australian-built sensors from 
2024. 

If agreed to by government, AIR6502 would 
provide a persistent defensive capability against 
contemporary air and missile threats. These 
capabilities would protect critical infrastructure, 
including airfields, headquarters and strategically 
important sites.

If agreed to by government, AIR6503 would 
deliver a deployable defensive system against 
advanced missile threats, to include ballistic and 
hypersonic threats.

The changing strategic landscape has required 
a renewed focus on an integrated approach to 
air and missile defence. The AIR6500 series 
plans, coordinates and incorporates a range of 
capabilities to strengthen deterrence.

Noting that there is a planned major upgrade of 
F-35s – new computers; new distributed aperture 
system and so on – will the RAAF be accessing 
those and what additional capabilities will they 
bring?

Air Force will conduct regular upgrades of 
the F-35A fleet throughout the life of the aircraft 
through AIR6000 Phase 6 – F-35A Lightning II 
Through Life Capability Upgrades. This spiral 
upgrade program ensures our F-35A capability 
meets the needs and expectations of the Australian 
Government and maintains its interoperability with 
other Air Force, joint and partner capabilities.

Regarding the Space domain, what are the 
critical activities currently taking place and 

what is planned for the future. Compared with 
the traditional domains of land, sea and air, 
how important is space?

Space is essential to Australia’s critical 
infrastructure and to our military operations. 
Almost every Defence capability relies on space 
in some way to perform its role; for instance, 
over 80 future Defence capabilities rely on 
satellite communication. History has taught us the 
importance of defending our oceans, our land, and 
the skies above us, but we also need to be able to 
defend our interests in space. 

Space was recognised by Defence as an 
operational domain in 2019. Defence Space 
Command was subsequently established 
in January 2022 as a major step towards a 
centralised, coordinated and structured Defence 
space enterprise to support joint operations and 

national security. The command is made up of all 
three Services, Defence Australian Public Service 
personnel and specialist contractors. 

We are constantly reviewing our capability 
requirements in order to meet the needs of the 
changing strategic environment. This includes 
working with our partners to design a capability 
architecture for the space domain. 

We participate in the Combined Space 
Operations initiative — a collaborative space forum 
that has grown to a group of seven like-minded 
nations since its inception in 2012. We also 
actively participate in the United Nations Open 
Ended Working Group on reducing space threats 
through norms, rules and principles of responsible 
space behaviours.

For recruitment and retention, are the needs 
of the RAAF evolving in terms of the skills 
that are needed for future operations? Are 
there any things that can be done to retain 
appropriately skilled people?

Air Force has implemented short and medium 
term initiatives for recruitment and retention 
of personnel. These initiatives have been 
developed in cooperation with Defence and, more 
particularly, act on the recommendations of the 
Defence Recruitment Tiger Team. RAAF is taking 
steps to become a more attractive workplace 

by implementing more competitive leave and 
remuneration arrangements. Further measures 
include expansion of Remote Locality Leave Travel 
opportunities to better support remote members 
across the force and increase funding of the 
Defence Assisted Study Scheme to enhance 
professional development opportunities for aviators 
to acquire specialist technical and educational skill 
sets to complement future platform acquisitions 
and operations. In parallel, Air Force will continue 
to shape culture and behaviours to best support 
recruitment and retention.

Significantly, as Air Force grows and transforms 
its workforce in-line with Government direction, we 
will also need to evolve our recruitment, retention 
and workforce management practices to remain 
contemporary and competitive. In particular, Air 
Force has begun to address our recruitment and 

retention challenges associated with integrating 
and adopting emerging technologies. Air Force will 
further exploit its strength as a ‘raise-train-sustain’ 
organisation to ensure Air Force adapts its training, 
education and professional development to meet 
evolving Defence requirements.

Air Force continues to support the development 
of an Employee Value Proposition to attract and 
retain our aviators. We are committed to delivering 
a competitive offer to our people which in turn 
will ensure our people enjoy their work, value and 
find purpose in what they are contributing to, and 
genuinely look forward to coming to work each and 
every day.

The question de jour: regarding long-range 
strike, does RAAF have any particular interest 
in the B-21 bomber program? Could it be an 
attractive future option?

Long range strike is an important Air Force 
contribution to the joint force — we understand the 
importance of holding potential adversaries at risk 
further from Australia. The Government is already 
investing in long-range strike capabilities, delivered 
from the air, land and sea. 

While Air Force will continue to consider 
opportunities to strengthen our long-range strike 
capability, any decision on a specific platform or 
effect rests with Government.

History has taught us the importance of defending our oceans, 
our land, and the skies above us, but we also need to be able to 

defend our interests in space. 
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AIR COMBAT

As the cost of fifth- and sixth-generation 
combat aircraft rises, air forces globally are 
fielding smaller fleets. Although unmanned 

aerial vehicles (UAVs) are taking on an ever-larger 
number of tasks, from reconnaissance to refuelling, 
it is unlikely that manned aircraft will be replaced 
entirely. Instead, loyal wingmen will function as 
force multipliers. They will also help sustain combat 
losses, taking the burden off a limited number of 
manned aircraft and their pilots.

Loyal wingmen offer the ability to carry 
out missions too difficult or dangerous for 
manned platforms while adding ‘combat mass’ 
to traditional fleets. They could scout ahead 
of manned aircraft, identifying and potentially 
destroying enemy air defences, conducting air 
strikes, or engaging enemy fighters in highly 
contested and dangerous airspace – in aerial 
combat, loyal wingmen would be far more agile 
than their manned counterparts and artificial 
intelligence-driven aircraft have generally 
proven superior to manned aircraft in mock 
combat trials. Loyal wingmen could also serve 
as communications nodes or relays for friendly 
forces, or jam and disrupt enemy radars and 
communications. Swarms of UAVs or loyal 
wingman would make it hard for the enemy 
to distinguish between high-value manned or 
unmanned aircraft, with loyal wingmen potentially 
functioning as expendable decoys.

Aside from expendability, low cost, and 
functioning as force multipliers, one of the other 
strengths of loyal wingmen is their significantly 
shorter development time compared to manned 
aircraft due mainly to smaller, simpler airframes 
that do not need to be tested as rigorously 
– development cycles of two years are not 
uncommon. Indeed, the technologies enabling 
loyal wingmen have been around for decades – 
as seen in the proliferation of UAVs in general 
– and are quite mature. Small and light guided 
weapons for loyal wingmen are widely available 
as well. However, secure datalinks, electronic 

warfare resistance, and doctrine still need to be 
developed further and improved. 

Exactly how pilots will control loyal wingmen is 
something else that still needs to be finetuned, as 
there is a risk of overloading and distracting the 
human – as a result, many loyal wingmen aircraft 
are being developed to be at the very least semi-
autonomous, and most air forces are looking at a 
pilot controlling no more than five loyal wingmen 
at a time. For ethical and legal reasons most 
nations require a man in the loop. 

UNITED STATES
The United States is leading the loyal wingman 
field, with multiple aircraft being developed for 

numerous programs for different branches of 
service as well as by the Defence Advanced 
Research Projects Agency (DARPA), with the 
aim of delivering systems to support not just 
fighters like the Lockheed Martin F-22 and F-35 
but bombers like the Northrop Grumman B-21 
and Boeing B-52. One such project is DARPA’s 
LongShot, with contracts in February 2021 
awarded to General Atomics, Lockheed Martin, 
and Northrop Grumman. This aims to create an 
air-launched vehicle capable of carrying air-to-air 
weapons that will fly ahead of strike and combat 
aircraft. 

The US Air Force’s flagship collaborative 
combat aircraft program is Skyborg, which was 

GUY MARTIN // JOHANNESBURG

LOYAL WINGMEN READY FOR GLOBAL  
TAKE OFF

With the growing cost of manned combat aircraft, and the rapidly improving capabilities of cheaper unmanned aircraft, the 
two are working more closely together, and countries around the world are developing ‘loyal wingman’ unmanned combat 

aerial vehicles (UCAVs) in what is the next logical step in the evolution of combat aviation. 

First flight of the Kratos XQ-58A Valkyrie loyal wingman. Credit: USAF - Senior Airman Joshua Hoskins

Loyal wingmen offer the ability to carry out missions too difficult 
or dangerous for manned platforms while adding ‘combat mass’ 

to traditional fleets. 



launched in March 2019 to develop a family of 
autonomous aircraft. Contracts in December 
2020 were awarded to three companies to build 
prototypes: Kratos, General Atomics ASI, and 
Boeing. 

Kratos has several loyal wingmen-type UAVs 
under development, including the target drone-
based Air Wolf and UTAP-22 Mako. For Skyborg 
it continues to work on its XQ-58A Valkyrie, which 
first flew in 2019. The company was contracted 
to manufacture 12 Valkyries, with production set 
to conclude early this year. The semi-autonomous 
Valkyrie will escort F-22 and F-35 aircraft and 
deploy weapons or surveillance systems. As it 
can be rocket-launched, it can operate off ships, 
and Kratos has developed a version that can be 
transported in a standard shipping container. 

The US Navy is also getting with the loyal 
wingman program, announcing a contract with 
Kratos for two XQ-58As at the end of December. 
The Navy’s sixth-generation Next Generation Air 
Dominance program will incorporate a family of 
manned and unmanned systems, which will work 
collaboratively. 

Boeing’s loyal wingman efforts are focused on 
what was called its Airborne Teaming System 
(ATS), which is being developed in Australia under 
the Air Force Minor Programme DEF 6014 Phase 
I as the MQ-28A Ghost Bat. Although Boeing is 
no longer participating in Skyborg, it has sent a 

Ghost Bat to the US with an eye on pitching it for 
the many future UCAV initiatives there. 

General Atomics is developing its stealthy 
MQ-20 Avenger in support of Skyborg. The 20 
metre wingspan Avenger is loosely based on the 
turboprop Predator, but features a turbofan engine 
with greatly improved performance. Originally 
known as the Predator C, it first flew in April 
2009 and continues to be tested with manned, 
unmanned, and virtual aircraft. 

General Atomics recently unveiled several loyal 
wingmen, including the propeller-driven Eaglet, 
designed to be launched from its MQ-1C or 
MQ-9. The semi-stealthy Eaglet’s aim is to give 
General Atomics’ legacy UAVs the ability to deliver 
reconnaissance and strike capabilities at a safe 
distance from threats. The US Army is looking at 

the Eaglet and other similar systems – for example 
the Area-I ALTIUS UAV has been launched from 
MQ-1C Gray Eagle and Valkyrie aircraft.

In March 2022 General Atomics introduced 
another new loyal wingman: the Gambit. This 
jet-powered platform is being built for air 
dominance and is aimed at the US Air Force’s 

Off-Boarding Sensing Station program. Artificial 
intelligence will allow it to complete a variety of 
tasks without being prompted by an operator. Four 
airframes will feature a common core, reducing 
cost and complexity, with modular packages 
encompassing intelligence, surveillance and 
reconnaissance (ISR), firepower, training, and 
long-endurance missions. 

Numerous projects and aircraft are contributing 
to the US military’s collaborative combat aircraft 
efforts – for example, Lockheed Martin in 2021 
announced its Speed Racer project to create an 
F-35 loyal wingman. The company subsequently 
revealed multiple loyal wingman and UCAV 
concepts. Elsewhere, Northrop Grumman is 
working on its Model 437, and blurring the lines 
between decoys and loyal wingmen are smaller 

UAVs that can be deployed and recovered from 
aircraft in flight. In October 2021, for example, 
DARPA flew and successfully recovered in mid-air 
an X-61 Gremlin for the first time. The gremlin 
project aims to deploy and recover swarms of 
small sensor-equipped UAVs from cargo aircraft. 

AUSTRALIA
Australia is racing ahead with loyal wingman 
development and will be one of the first nations 
to field such aircraft. In May 2022, the Australian 
government announced the acquisition of seven 
Ghost Bat aircraft for the Royal Australian Air 
Force (RAAF) under an AU $454 million contract, 
which follows an AU $155 million contract for 
three prototypes plus three initial production 
aircraft. As the prototypes will not enter service, 
the RAAF will get ten Ghost Bats by 2025. The 
intial one took to the air in February 2021, just 
two years after project initiation, marking the first 
flight of a military aircraft to be designed and 
manufactured in Australia in half a century. The 
Ghost Bat is 11 metres long and has a range 
of 3,700 kilometres. In Australian service, it will 
operate alongside F-35s, Boeing F/A-18F Super 
Hornets and EA-18G Growlers but control could 
also be by ground station. 

Some 70% of Ghost Bat components are 
designed, engineered and manufactured locally, 
supported by Boeing Australia’s new facility in 
Queensland. Boeing is looking to export the 
aircraft, and sees healthy demand for the type. A 

A Boeing Ghost Bat over Woomera. Credit: Australian Department of Defence

The Navy’s sixth-generation Next Generation Air Dominance 
program will incorporate a family of manned and unmanned 

systems, which will work collaboratively. 

AIR COMBAT
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modular nose will easily be able to accept a wide 
variety of customer payloads. 

CHINA
In November last year, Chinese companies 
displayed a wide range of UAVs at the Zuhai Air 
Show, including a new variant of the Feihong-
97 (FH-97) stealthy loyal wingman that was 
first revealed in 2021. Developed by the China 
Aerospace Science and Technology Corporation 
(CASC), the latest version of the twin-jet FH-97 
now features twin side inlets, modified weapons 
bay, and new wings. 

The FH-97 is designed to work with 
manned combat aircraft to carry out air 
superiority, suppression of enemy air defences, 
reconnaissance, jamming and escort missions. 
The FH-97A has been described as a sensor 
platform, an ammunition ‘depot’ able to carry 
air-to-air and air-to-ground munitions, and an 
assistant for pilots that expands situational 
awareness. An optional rocket booster take off 
system can be used and arrested recovery makes 
it possible to operate from short airfields or ships. 
A future capability will be air-to-air refuelling. 

Three years ago, Northwestern Polytechnical 
University displayed the LJ-1 jet-powered loyal 
wingman design at the MAKS air show but little 
was heard until last year when computer-generated 

imagery (CGI) showed several LJ-1s being 
released from a Xian H-6K bomber, indicating the 
project is still ongoing. Other CGI video broadcast 
by state media showed FH-97s flying alongside 

A General Atomics MQ-20 Avenger flies with F-5 Advanced Tigers during testing.  
Credit: Jose M Ramos - Tactical Air Support

Hindustan Aeronautics Limited displays a mockup of its CATS Warrior loyal wingman. Credit: HAL
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Baykar's Kizilelma loyal wingman makes its maiden flight. Credit: Baykar
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H-6Ks, which may also be the launch platform for 
the AVIC WZ-8 supersonic UAV. 

Other Chinese combat UAVs may be able to 
function as loyal wingmen, such as the Hongdu 
Gongji-11 (GJ-11) Sharp Sword stealthy UCAV. 
This was first revealed during a 2019 parade. In 
late 2022, computer generated imagery showed 
three GJ-11s being controlled by a twin-seat J-20 
stealth fighter: in October 2021, Chengdu began 
testing the two-seat J-20, which will likely be 
used for specialised combat tasks like electronic 
warfare. 

INDIA
Hindustan Aeronautics Limited (HAL) is leading 
India’s loyal wingman efforts, and aims to have 
an aircraft carrying out flight testing in 2024. Its 
Combat Air Teaming System (CATS) Warrior 
project began in 2018. HAL is developing the 
twin-engine UAV to protect manned aircraft and 
attack air and ground targets. Sensors will include 
an electro-optic/infrared payload and AESA radar, 

and weapons will include air-to-air missiles. It is 
intended to be compatible with ship operations – 
Air Force and Naval versions are envisioned. 

India is also pursuing the stealthy Ghatak 
UCAV, which is being developed by the Defence 
Research and Development Organisation for the 
Air Force. The jet-powered aircraft will have an 
internal weapons bay for various munitions. A 
scale prototype (SWiFT, or Stealth Wing Flying 
Testbed) flew in July 2022, while a full-size model 
is expected to take to the air around 2025. 

SOUTH KOREA
With the threat from the North looming large, 
South Korea is investing in combat UAVs, 

including loyal wingmen. In August 2022, it was 
announced that Korean Air Aerospace Division 
(KAL-ASD) had been selected by the Agency for 
Defence Development as the preferred bidder 
for a new loyal wingman. The company began 
developing the stealthy aircraft in November 2021. 
The turbofan-powered aircraft will be 10.6 metres 
long and have a wingspan of 8.4 metres. Missions 
will include ISR, strike, electronic warfare, and 
escort, with three to four UAVs teaming with a 
single manned aircraft. In addition to supporting 
the manned aircraft, the UAVs will also be able to 
perform their own missions.

Aside from the Korean Unmanned System-
Loyal Wingman (KUS-LW) vehicle, Korean Air 

Some 70% of Ghost Bat components are designed, engineered 
and manufactured locally, supported by Boeing Australia’s new 

facility in Queensland. 
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is also working on its KUS-FC stealthy UAV 
concept, which will have a 20 metre wingspan. 
Previous efforts led to the Kaori-X stealthy 
UAV demonstrator, which flew in 2015. Korea 
Aerospace Industries, meanwhile, in 2021 
revealed a concept for an unmanned loyal 
wingman version of its FA-50 Fighting Eagle. 

EUROPE
Several European countries are pushing ahead 
with their own loyal wingman projects, on top 
of a number of combat UAV programs. France, 
Germany, and Spain are working together on 
the Next Generation Fighter (NGF) project (also 
known as SCAF/FCAS), and its Next Generation 
Weapon System component will include a Remote 
Carrier loyal wingman built by Airbus. It will 
function as a weapons carrier, ISR and electronic 
warfare platform, and decoy. First flight is planned 
for 2028 and full deployment by 2040. 

The single-engine stealthy vehicle has a 
common fuselage with different noses for air-to-
air, air-to-ground, and electronic warfare missions. 
Payload options include jamming pods, weapons, 

and smaller drones. Remote Carriers will be air 
launchable, and Airbus has demonstrated the 
validity of this with modified Do-DT25 target 

drones. Airbus hopes to launch 50 small or 12 
heavy Remote Carriers from its A400M Atlas, with 
the aircraft connected to the new Airbus Modular 

A Kratos XQ-58A Valkyrie launches from the US Army's Yuma Proving Ground in December 2020. Credit: US Air Force
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Airborne Combat Cloud Services (MACCS) 
system.

Although the United Kingdom recently 
cancelled its Mosquito program, the Royal Air 
Force is continuing to look at how uncrewed 
aircraft can augment F-35 and Eurofighter 
Typhoon fighters. At the 2022 Royal International 
Air Tattoo, BAE Systems unveiled a couple of 
UAV concepts, with one being a loyal wingman. 

The UK is one of the three nations developing 
a new stealth fighter under the Global Combat 
Air Program, together with Italy and Japan. This 
project, announced in December, aims to have 
a sixth-generation platform in the air by 2035. It 
will draw on the UK’s Tempest and Japan’s F-X 
future fighter projects and incorporate a loyal 
wingman component. A loyal wingman prototype 
is expected around 2025 for deployment in 2035. 

RUSSIA
Russia has been slow to develop UAVs, including 
loyal wingmen, but Sukhoi and Russian Aircraft 
Corporation are working on the S-70 Okhotnik-B 
stealthy combat flying wing UAV that in future is 
planned to be controlled by Su-57 pilots. It is also 
intended to be compatible with ship operations. 
Development has been sluggish, beginning 
around 2011, with first flight only in 2019. Serial 
production is expected this year. The S-70 is 
a large aircraft, with a wingspan of around 20 
metres, and is powered by a single jet engine 
giving a top speed of around 1,000 km/h and a 
range of 6,000 km. Two internal bays can carry 

up to 2,800 kg of weapons.
Elsewhere in Russia, Kronshtadt is developing 

the Molniya air-launched UAV, designed to be 
released as a swarm from Kronshtadt’s larger 
7 tonne Grom UAV, or an Ilyushin Il-76MD-90 
transport – the latter will be able to carry up to 
eight. It is envisioned that fighters will be able to 
carry several Molniyas. The 1.2 metre wingspan 
aircraft will be configured for reconnaissance and 
strike. 

SINGAPORE
One of the most ambitious loyal wingman projects 
hails from Singapore. In 2021 Kelley Aerospace 
unveiled its Arrow loyal wingman concept, which 
it plans to manufacture locally. The stealthy 
aircraft will have a maximum take off weight 

of more than 15 tonnes and be able to reach 
supersonic speeds of up to Mach 2.1. The aircraft 
will be able to be launched autonomously or be 
remotely controlled. 

TURKEY
Turkey’s defence industry continues to advance in 
leaps and bounds, and after much success with 
UAVs like the Bayraktar TB-2, it now has a loyal 
wingman in its portfolio: the Baykar Kizilelma. This 
was first revealed in July 2021 as the Bayraktar 
MIUS (Bayraktar Combat Unmanned Aircraft 
System) before being renamed. Development has 
been rapid, with first flight in December 2022. 

The aircraft features a single jet engine in 
a stealthy airframe that includes an internal 
weapons bay. Estimated takeoff weight is 6,000 
kg, with a 1,500 kg payload. Endurance is around 
five hours and top speed 800 km/h, although 
a supersonic version is planned. Missions will 
include close air support, suppression of enemy 
air defences, and air-to-air combat. The radar-
equipped Kizilelma is planned to be operated 
from land as well as landing helicopter dock 
vessels (it will be used by the Turkish Air Force 
and Navy). 

CONCLUSION
Although still in its infancy, manned-unmanned 
collaboration is set to become a major component 
of future air warfare. Manned-unmanned teaming 
is already gaining traction, with, for example, 
Northrop Grumman’s MQ-4C Triton UAV 
extending maritime patrol coverage for Boeing’s 
P-8A Poseidon. With global instability and great 
power competition on the rise, loyal wingmen 
will remain a top priority for air forces around the 
world.

Rollout of a Sukhoi S-70 Okhotnik-B with a stealthy flat nozzle engine exhaust. Credit: UAC Russia

The Kizilelma is Turkey's first loyal wingman UAV. Credit: Baykar
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POSEIDON

A total of 14 P-8A aircraft (12 originally 
ordered and delivered plus a further two 
ordered in December 2020 and due to 

arrive in 2024) are operated by No. 11 and No. 
292 Squadrons based at RAAF Base Edinburgh, 
under the command of No. 92 Wing. Primary roles 
involve maritime warfare, surveillance, and search 
and rescue.

An Australian Defence spokesperson told APDR 
that:

“The specific operational readiness requirements 
are classified but the RAAF P-8A fleet is ready to 
support Australian Government objectives.

“At this stage there are no plans for the P-8A to 
contribute to cyber warfare.”

The first of four P-8As ordered for New Zealand 
arrived on 13 December 2022. The remaining three 
will arrive during 2023. The six P-3K2 Orions they 
are replacing are gradually being sold off to make 
way for the new fleet – and APDR understand that 
one is being preserved at the Wigram Air Base 
Museum.

Developed from the proven commercial designs 
of Boeing's 737-800 jetliner, the Poseidon is 
modified specifically as a military aircraft and has 
been substantially changed to include a weapons 
bay, under wing and under fuselage hard points for 
weapons, and increased strengthening for low level 
(down to 200ft) operations and high angle turns.

They have advanced sensors and mission 
systems including a multi-role radar, high-definition 
cameras, high-capacity acoustics and extensive 
communications systems including radios and data 
links across VHF, UHF, HF and SATCOM. They 
can carry up to 129 A-sized sonobuoys and have 
11 weapons stations. The weapons include self-
protection measures, lightweight anti-submarine 
torpedos and AGM-84 harpoon anti-ship missiles.

The internal fuel capacity of almost 34 tonnes 
allows the conduct of low-level anti-submarine 
warfare missions more than 2,000 kilometres from 
base. They are also capable of air-to-air refuelling 
with KC-30A Multi-Role Tanker Transport aircraft.

The P-8A and MQ-4C Triton Remotely Piloted 
Aircraft Systems (RPAS) have the ability to 
work together will perform the vital functions 
of long-range maritime patrol far exceeding 
the performance of the AP-3C Orions they are 
replacing. According to the RAAF, these are 
progressively drawing down to retirement, with the 
RAAF’s last two remaining aircraft still operating at 
10SQN until they are to be withdrawn from service 
at the end of 2023.

RAAF P-8A POSEIDON MARITIME 
PATROL
As noted above, the Defence spokesperson 
responding to APDR’s questions would not go into 
details of operational activities by the RAAF’s P-8A 
Poseidon fleet – somewhat bizarrely since their 
status as maritime patrol aircraft are well known. It 
is a safe assumption that they will conduct maritime 
patrols within and beyond Australia’s Exclusive 
Economic Zone (EEZ) which extends beyond the 
12 nautical mile territorial sea to a distance of 200 
nautical in most places. This zone is measured from 
the territorial sea baseline.

Patrols are carried out at further distances, 
particularly around the South Pacific Ocean, up 
into the seas off South-East Asia, and also into 
the Indian Ocean. Dramatic confirmation of one of 

these missions came in February 2022 when an 
RAAF Poseidon was targeted by a laser carried 
aboard a People’s Liberation Army Navy warship 
travelling through the Arafura Sea to Australia’s 
north. China then accused Australia of harassing 
its warships by dropping sonobuoys in their vicinity.

On 26 May 2022 another incident occurred 
when an RAAF P-8 maritime surveillance aircraft 
number A47-008 was intercepted by a Chinese 
J-16 fighter aircraft during a routine maritime 
surveillance activity in international airspace in the 
South China Sea region.

Flying close to the Poseidon’s side, it released 
flares, then the J-16 accelerated and cut across 
the nose of the P-8A, settling in front of the P-8A 
at very close distance. At that moment it released 
a bundle of chaff which contains small pieces of 
aluminium, some of which were ingested into the 
engine of the P-8 aircraft. Quite obviously, this is 
very dangerous.

The intercept was a dangerous manoeuvre 
which posed a safety threat to the P-8A Poseidon 
aircraft and its crew. This caused the Australian 
Government to raise its concerns about the 
incident with the Chinese Government.

At the time of this incident Defence publicly 
stated that it has for decades undertaken maritime 
surveillance activities in the region and does so 
in accordance with international law, exercising 

GEOFF SLOCOMBE // VICTORIA

P-8A POSEIDONS IN SERVICE
Deployed around the world with 155 P-8A Poseidon aircraft delivered or in service, and more than 450,000 collective, 

mishap-free flight hours as at the end of 2022, the P-8A is vital for global anti-submarine warfare, intelligence, surveillance 
and reconnaissance and search-and-rescue operations. The aircraft is an important part of Australia and New Zealand’s 

current and future maritime patrol and response strategy. The first Australian P-8A aircraft arrived in Canberra on  
16 November 2016 and 12 aircraft were delivered by December 2019.

A Royal Australian Air Force P8-A Poseidon conducts a flypast HMAS Hobart during Exercise Tasman Shield 21, 
off the east coast of Australia. Credit: CoA / Ryan Tascas
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Members of the Royal Australian Air Force disembark an Australian P8-A Poseidon aircraft at Navy air base 
INS Dega during a visit to Visakhapatnam, India for AUSINDEX 2019. Credit: CoA / Steven Thomson

POSEIDON

the right to freedom of navigation and overflight in 
international waters and airspace.

Apparently, according to the Australian 
Broadcasting Commission, another RAAF P-8A 
Poseidon number A47-007 flew over the same area 
the next day without incident.

In October 2022 the RAAF deployed a P-8A 
Poseidon to the Mediterranean as part of an ongoing 
NATO maritime security operation. Operation Sea 
Guardian 22 aimed to deter terrorism and enhance 
capacity-building in the region. The aircraft was 
based in Italy, operating in the western and central 
Mediterranean, for some weeks.

Chief of Joint Operations Lieutenant General 
Greg Bilton said the deployment forms part of 
Australia’s commitment under a memorandum of 
understanding with NATO.

“Australia is a NATO Enhanced Opportunities 
Partner and an important Asia-Pacific member for 
the alliance,” Lieutenant General Bilton said.

“Our partner status recognises Australia’s 
significant contributions to NATO operations and 
the value that the Australian Defence Force (ADF) 
has demonstrated over several decades.

“Our participation in Operation Sea Guardian is 
an opportunity to extend Australia’s interoperability 
with the alliance to the maritime air surveillance 
domain.”

The contribution to Operation Sea Guardian, he 
added, represents a “step-up” in the partnership in 
response to global security challenges.

“Wherever possible, the ADF supports European 
security initiatives to uphold the rules-based 
international order,” he said.

BOEING COMMENCES DEEP 
MAINTENANCE
Boeing Defence Australia signed the initial $60 
million agreement to provide deeper maintenance 
for the life of the P-8A fleet in September 2021. 
In August the next year the company announced 
that it was ready to commence major maintenance, 
repair, and overhaul work on the Royal Australian 
Air Force’s fleet of P-8A Poseidon aircraft, 
following upgrades to an existing hangar at RAAF 
Base Edinburgh.

APDR notes that in Australia, after around 72 
months of service, a large military aircraft like 
the P-8A Poseidon is subject to complex and 
specialised maintenance services, commonly 
known as deeper maintenance. This is way beyond 
the routine sustainment maintenance performed at 
the aircraft’s home base, in the RAAF Poseidon’s 
case since the aircraft first arrived, by Boeing 

Defence Australia. 
Defence released a statement explaining that 

modification of the existing hangar by Defence 
industry partners Ventia and McMahons was 
necessary because the P-8A Poseidon is the 
largest aircraft to permanently operate from RAAF 
Base Edinburgh. 

The facility will enable the overhaul of up to 
three aircraft each year, completing a deeper 
maintenance cycle approximately every 120 days.

According to Defence, works included raising 
the roof to a new clearance height and installing 
new LED lighting, stands and aircraft access 
docking. Installing a tail cut-out and lifting the roof 
will enable the P-8A Poseidon to move easily in and 
out of the hangar, increasing safety and reducing 
the risk of damage.

“The P-8A Poseidon is one of the most advanced 
maritime patrol and response platforms in the world 
and is in high demand to support Australia and our 
partners,” said Minister for Defence Industry Pat 
Conroy. 

“The $60 million contract with Boeing Defence 
Australia to maintain the P-8A Poseidon fleet brings 
heavy maintenance work to Australia that would 

otherwise have been performed in the United 
States.” 

Earlier in February 2022 it was announced 
that there will be a new purpose-built 737 deep 
maintenance and modification facility at Edinburgh. 
A $160 million facility is being built as a partnership 
between the South Australian Government and the 
Department of Defence.

Development of this site will provide the critical 
infrastructure necessary for the maintenance and 
upgrade of the RAAF’s P-8A Poseidon maritime 
surveillance aircraft, and the E-7A Wedgetail 
airborne early warning and control aircraft.

The Edinburgh Deeper Maintenance and 
Modification Facility has been designed to provide 
sufficient capacity for scheduled maintenance 
and upgrades for the P-8A Poseidon and E-7A 
Wedgetail fleets, and may also provide ad-hoc 
support to other Defence aircraft operating from 
Edinburgh.

It is not intended to supplement or replace 
existing maintenance arrangements for any civilian 
737 aircraft. 

Providing a long-term deep maintenance 
and modification facility adjacent RAAF Base 

Dramatic confirmation of one of these missions came in 
February 2022 when an RAAF Poseidon was targeted by a 

laser carried aboard a People’s Liberation Army Navy warship 
travelling through the Arafura Sea to Australia’s north. 
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Edinburgh for both types of aircraft leverages the 
substantial capability investment for operational 
maintenance already made in the P-8A platform at 
RAAF Base Edinburgh.

Construction is expected to begin by mid-2023 
and the new facility should be fully operational by 
2025.

TRANS-TASMAN CO-OPERATION
The Australian Defence Force spokesperson told 
APDR that “The Australian and New Zealand 
air forces have a long-standing close military 
relationship and regularly conduct exercises and 
operations together.”

Training for RNZAF P-8A Poseidon pilots 
has been carried out in the United States, with 
sufficient RNZAF instructors qualified so that now 
pilot training can be carried at RNZAF’s Ohakea 
Airbase in New Zealand.

APDR knows that initial qualification training of 
RNZAF P-8A Poseidon engineers has been carried 
out with the RAAF in Australia.

A recent media release from Boeing states 
that Boeing has awarded Lufthansa Technik a 
contract for sustainment services within its support 
of the Royal New Zealand Air Force’s (RNZAF) 
future fleet of four P-8A aircraft that will leverage 
commercial capabilities to improve readiness rates.

The contract is for provision of Lufthansa 
Technik’s Total Component Support (TCS), a 
comprehensive component services program 
for the 737 covering more than 400 commercial 
common parts included in the configuration of the 
P-8A, a military derivative of the popular airliner.

Leveraging the 737 commercial market in 
support of P-8A international customers will allow 
smaller fleets like the RNZAF’s easier access to 
necessary global supply chain inventory from the 
more than 4,000 737 aircraft operating today.

“Our collaboration with Lufthansa Technik is a 
strong example of how industry can work together 
to solve customer challenges and maintain high 
readiness rates,” said Torbjorn (Turbo) Sjogren, 
Boeing Vice President and General Manager, 
Government Services. “Our goal is to expand 
service offerings from a strategic German industry 
partner for additional P-8A customers to benefit.”

The TCS program provided by Lufthansa 
Technik allows the RNZAF to reduce investment 
in commercial common parts and improve 
aircraft readiness through access to the German 
company’s maintenance, repair and overhaul 
(MRO) global supply chain. Boeing and Lufthansa 
Technik signed a strategic Memorandum of 
Understanding (MOU) in 2021 to support 
Germany’s P-8A Poseidon fleet. The MOU 
expanded to a three-party agreement with ESG 

Elektroniksystem- und Logistik-GmbH in 2022.
“Lufthansa Technik is a longstanding partner 

with a long history of supporting Boeing aircraft 
around the world,” said Michael Haidinger, 
President of Boeing in Germany. 

“This new contract is a clear demonstration of 
our commitment to German industry and how we 
partner across the Atlantic and globally, shaping 
meaningful partnerships that ensure continued 
economic and industrial growth in Germany.”

IN CONCLUSION
The P3 Orions of the RAAF and RNZAF have 
given great service in maritime patrol, surface and 
sub-surface warfare, emergency missions to search 
for vessels in distress, checking the Australian 
coastline and South Pacific Island neighbours for 
damage after cyclones and volcanic eruptions, and 
the list goes on.

As the changeover to P-8A Poseidons continues 
in these roles, it is time to remember the great 
military service given by Orions over the past sixty 
years. Hopefully each country is preserving at 
least one model so their story can be told to future 
generations. As mentioned earlier, New Zealand 
has one planned at Wigram.

Based on experience already gained with the 
P-8A in local training and first missions, there is no 
doubt that these aircraft are worthy successors. 
The Governments of both countries have made 
an excellent choice which promises that these 
powerful and capable aircraft will continue to 
operate in our region and beyond for several 
decades.

A Royal Australian Air Force P-8A Poseidon aircraft flying off the New South Wales coast after a mid-air refuelling 
from a KC-30A multi-role tanker transport from No. 33 Squadron as part of Exercise Diamond Seas 2022.
Credit: CoA /Kate Czerny

Royal Australian Air Force No. 11 Squadron pilots, Flight Lieutenant Rowan Lietch and Flight Lieutenant Grant 
Targett, fly the P-8A Poseidon aircraft into its assigned area of operations on a mission for Operation Resolute.
Credit: CoA / Craig Barrett





Wing Commander Steven Thornton, the 
RAAF detachment commander for Red 
Flag Nellis 23-1, said that the exercise 

offered the RAAF an opportunity to demonstrate its 
expeditionary capabilities, all the while conducting 

‘complex and advanced’ aerial training. 
“This training helps ensure RAAF remains ready 

to deploy aircraft and personnel away from their 
home base and sustain high-tempo operations, it 

also provides the necessary environment for testing 
and development of new work practices, systems or 
role expansion.” 

United States Navy (USN) expeditionary 
Growlers, Royal Air Force Eurofighter Typhoons and 

a wide variety of United States Air Force (USAF) 
tactical and strategic aircraft also took part in the 
exercise which wrapped up on February 10th. 

1SQN also began the year with an overseas 

deployment, albeit a much less complex one, with 
two Super Hornets supporting the 50th anniversary 
of the founding of the Papua New Guinea Defence 
Force’s headquarters. The two aircraft, which made 
a low-altitude flyby of Murray Barracks, briefly visited 
the PNGDFs Air Transport Wing at Port Moresby 
Airport before the flyover. 

GROWLER CLOSING IN ON FINAL 
OPERATIONAL CAPABILITY
Australia’s fleet of Growlers, acquired under 
Project AIR5349 Phase 3, is expected to achieve 
Final Operational Capability (FOC) during 2023. 
The milestone has been a decade in the making, 
with training on the type commencing in the U.S. 
back in 2013, and the first RAAF jet arriving in 

BEN FELTON // CANBERRA

SUPER HORNET
On January 9th, five 6SQN Growlers departed Australia to take part in Exercise Red Flag Nellis 23-1 alongside Australia’s 
AUKUS partners, the United Kingdom and United States. The exercise is expected to focus on new and emerging tactical 

problems in the Indo-Pacific theatre, specifically relating to China or ‘the pacing threat’ in Pentagon parlance. 

A Royal Australian Air Force F/A-18F Super Hornet flies 
alongside a United States Air Force B-1B Lancer Bomber 
during Exercise Diamond Storm 2022.

Australia’s fleet of Growlers, acquired under Project AIR5349 
Phase 3, is expected to achieve Final Operational Capability 

(FOC) during 2023. 
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SUPER HORNET

BOOSTING AUSTRALIA'S 
NATIONAL SECURITY BY 
INVESTING IN STRONGER 
ELECTRONIC ATTACK 
CAPABILITY THROUGH THE 
ADVANCED GROWLER – 
DEFENCE INDUSTRY MINISTER 
PAT CONROY
February 6
The Albanese Government is delivering vital 
upgrades to the Royal Australian Airforce’s fleet 
of electronic aircraft and associated ranges, 
strengthening the nation’s electronic attack 
capability.

The Government is upgrading our EA-18G 
Growler capability through Project AIR 5349 
Phase 6 - Advanced Growler, providing the 

RAAF with critical world leading technology for 
the future.

The EA-18G Growler is an electronic attack 
aircraft capable of disrupting, deceiving 
or denying a broad range of military 
electronic systems, including radars and 
communications.

Upgrades include:
• Cooperative development of the Next-

Generation Jammer weapon system with the 
United States Navy to gradually replace the 
ALQ-99 Tactical Jamming System

• Aircraft modifications including sensor 
upgrades

• Anti-radiation missile war stock.
• New longer-range and more advanced anti-

radiation missiles.
• Upgrades to the electronic warfare training 

ranges capability
• Facility upgrades at Amberley near Brisbane 

and the Delamere Air Training Area near 
Katherine in the Northern Territory.
The project will ensure commonality with 

United States Navy aircraft.
World leading Australian radar company 

CEA Technologies has been awarded a 
$277 million contract to provide advanced 
capabilities for Australia’s electronic warfare 
ranges.

The contract will include a number of fixed 
and portable emitters to support training 
exercises and strengthen capability across the 
joint force.

It is the first contract to be awarded under 
Phase 6, which has an approved budget of 
over $2 billion.

A Royal Australian Air Force F/A-18F Super Hornet rehearses a flying display over RAAF Base Amberley. Credit: Kate Czerny
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Australia in 2017. 
During the type's first deployment to Red Flag, 

Red Flag Nellis 2018, the program suffered a 
setback with the loss of an airframe due to a 
catastrophic engine failure. In spite of the loss, 
the Growler fleet went on to achieve Initial 
Operational Capability (IOC) in 2019, while Defence 
(unsuccessfully) pursued compensation from the 
U.S. for the lost airframe. 

While the compensation claim was eventually 
dropped, in 2021, the Defence Security 
Cooperation Agency (DSCA) approved the USD 
$125 million sale of an attrition replacement 
airframe to Australia, which APDR understands 
will be delivered before FOC is declared this year. 
Defence also expects to continue the introduction 
of the Mobile Threat Training Emitter System 
(MTTES) throughout 2023, in support of Growler 
aircrew training and capability development. 

SOFTWARE UPDATES 
CRITICAL FOR EW AND STRIKE 
CAPABILITIES 
On the Super Hornet side, Lockheed Martin told 
APDR that they’re proceeding with AGM-158C 
LRASM integration and test work for RAAF F/A-18F 
aircraft. Lockheed Martin received a USD $49 
million Foreign Military Sales (FMS) contract in 

February 2022 to integrate the missile, with efforts 
on their end expected to conclude in March 2026. 

Despite this James Heading, Director of Programs 
Strategic Capabilities Office for Missiles and Fire 
Control told APDR that ‘you’d be hard pressed 
to say that's the end of the [integration and test] 
program’ which will be heavily impacted by the 
continued rollout of System Configuration Set 

Software (SCS) across the RAAF fleet. 
Presently, RAAF aircraft are understood to 

be fitted with SCS version H14A, which itself 
is slated to be replaced in the near future by an 
Australian derivative of H16, which brings with it 
new capabilities in the electronic warfare and radar 
space. LRASM integration is expected with SCS 
H18, which is scheduled to begin testing in the 
United States later this year and will presumably be 
adopted by Australia sometime in the early-to-mid 
2020s ahead of LRASM IOC down under. 

The timeline for the adoption of H16, and 
eventually H18, across the RAAF fleet, is unclear, 
though it’s expected to closely mirror USN efforts 
that have been delayed. The USN originally 
planned to field H16 across its fleet by the end 
of December 2022, however, according to the 
Director Operational Test and Evaluation (DOT&E), 
this was not achieved due to unspecified ‘reliability 
and performance’ issues encountered during 
operational testing. 

According to the U.S Department of Defense, 
H16 includes measures aimed at hardening aircraft 
AN/APG-79 AESA radars, increasing the lethality 
of Electronic Warfare (EW) equipment, as well as 
the integration of new capabilities such as initial 
versions of the Next Generation Jammer (NGJ) for 
Growler, as well as Block II Infrared Search and 
Track (IRST) for Super Hornet. 

Here in Australia, Defence plans to achieve IOC 
for both low and mid-band versions of NGJ in 2025, 
with initial fielding commencing next year. 

SUPER HORNET

A Royal Australian Air Force F/A-18F Super Hornet performs a handling display at the 2022 VALO Adelaide 500, South 
Australia. Credit: CoA / Sam Price

An EA-18G Growler aircraft from No. 6 Squadron flies through the air as part of Exercise Pitch Black 2022, RAAF Base 
Darwin. Credit: CoA / Chris Tsakisiris
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PREDATOR B

KYM BERGMANN // CANBERRA

PREDATOR DRONES TO INTEGRATE NSM FOR 
LONG RANGE STRIKE

The formidable Naval Strike Missile (NSM) from Norway’s Kongsberg has been selected by Australia, the United States 
and Japan for surface-to-surface maritime use, and Poland has a land-based version. It has been chosen because it’s a 
very stealthy, agile, high speed cruise missile with range in excess of 200km and carrying a ship-killing 150kg warhead 
with a precise seeker for target discrimination in a littoral environment. A number of other countries are likely to order it.

MQ-9B RIMPAC deployment. Credit: GA-ASI 

I n parallel, GA-ASI is continuing the development 
of the Predator family of MQ-9A and 9B drones, 
easily the most popular UCAV in the world, 

which started life as the MQ-1 series and is now 
morphing into the SkyGuardian. Kongsberg and 
General Atomics are now working together for an 
undisclosed customer for an air-launched version 
of the NSM and also the Joint Strike Missile 
designed for F-35 use. The combination of MQ-9B 
or SkyGuardian with long-range weapons will 
significantly increase the firepower of any customer 
purchasing that combination.

There is always a trade off between aircraft 

weight and overall performance. A Predator MQ-9B 
carries 6,000lbs of fuel (2,700kg) that allows it 
to fly with sensors but without weapons for about 
28 hours. With two NSMs (combined weight of 
900kg) carried on the hard points closest to the 
fuselage this would reduce to 18 hours and still 
give a range of 5,500km – a formidable range/
payload combination in anyone’s terms. 

If a single NSM is released, the Predator flight 
control system has no difficulty coping with an 
asymmetric configuration – and frequently flies 
sensor missions in that fashion.

This and other ongoing developments with the 

Predator / SkyGuardian family makes Australia’s 
decision to cancel AIR 7003 even more bizarre than it 
seemed at the time, when the move was condemned 
by every sane analyst in the country. By way of 
explanation the RAAF would only say that they had 
other ways of meeting the capability. Because of the 
endurance of Predator, this would only be possible 
by combining strike aircraft with multiple air-to-air 
refuelling missions – which would be monstrously 
expensive and a huge waste of resources.

A lot has been written about Australia acquiring 
long range strike missile capabilities through 
systems like HIMARS. But HIMARS – and missiles 



like NSM and LRASM – do not work by firing them 
in the direction of Beijing and hoping for the best. 
All of them, to varying extents, need information 
from off board sensors about approximately where 
to go and when to switch on their seekers. In 
the case of the basic HIMARS GMLRS round it 
doesn’t even have a seeker, so it can only use GPS 
/ INS navigation and must be told precisely where 
to impact otherwise it’s useless.

An extremely effective way of providing 
battlefield targeting information is from a high 
flying, persistent drone with exceptionally good 
ELINT capabilities and an EO/IR pod. If they 
can also carry weapons to attack targets of 
opportunity, so much the better. This in a nutshell 
is a description of Predator / SkyGuardian. 

The ADF has a number of systems that it can 
deploy for surveillance but providing specific 
targeting information for a HIMARS battery is 
a different story. It won’t come from Wedgetail, 
which has an L-Band radar optimised for volume 
search. It won’t come from Triton, which will be 
performing strategic surveillance tasks. It could 
come from F-35s if they happen to be in the area 
for long enough before they depart to refuel. It 
could definitely come from Insitu’s Integrator family, 
but they are relatively short-range drones suited 
more for tactical missions.

Predator is also deployable in the region 
as a system carried on a C-17, as the U.S. 
demonstrated during Exercise Valiant Shield last 
year. According to PACOM, a notable sortie that 
took place during the exercise included the MQ-9 
RACE (Reaper Agile Combat Employment) team’s 
ability to set up operations in Palau with 1.5 pallets 
of equipment and ten personnel. Utilising a U.S. 
Marine Corps Forward Area Refuelling Point, the 
team generated three sorties over the course of 
28 hours with the average time on the ground just 
over an hour.

After the aircraft took-off on its final flight from 
Palau, the personnel and equipment were then 
loaded on a C-17, flown to Guam, and were used 
to land the same MQ-9 they originally launched 
from Palau when it returned from its sortie.

“The first-ever landing and departure of an MQ-9 
unmanned aerial vehicle sends a clear message 
about our ability to ensure a free and open Indo-
Pacific,” said Ambassador John Hennessey-
Niland, U.S. Embassy Palau. “USINDOPACOM’s 
Valiant Shield 2022 exercise was a huge success, 
demonstrating America’s commitment and 
capability to defend Palau.”

Australia is also taking a foreign policy interest 
in the South Pacific, if in a reactive manner, 

to increased Chinese activity. In peacetime, a 
RAAF C-17 carrying a SkyGuardian to assist 
with combating illegal fishing would seem to be a 
powerful tool for good. As useful as the Guardian 
class patrol boats are – gifted by Australia to 
island nations throughout the region – they 
frequently remain tied up because they have no 
information about where to go since these tiny 
countries lack surveillance assets. 

PACOM added that the combination of MQ-9 
persistence and multiple intelligence gathering 
sources and capabilities during mission execution 
proved valuable to the Joint Force in accelerating 
the killchain through the Find-Fix-Track phases.

According to the USN, one of the most 
prominent accomplishments for the MQ-9 
community was the first-ever connection from 
an Electronic Support Measure pod to the C2 
Common Operating Picture integration lab. Data 
collected by the pod was pushed to the theatre 
common operating picture and the Air and Space 
Operations Center, connecting everyone on the 
network across the theatre. Information from the 
C2 Common Operating Picture was also pushed 
to the MQ-9 ops cell and aircrew, enhancing target 
area awareness. 

General Atomics also participated in last year’s 
huge RIMPAC exercise, which also includes 
Australia. The MQ-9B SeaGuardian, operated 
for the U.S. Navy in the exercise by GA-ASI, 
notched several first-ever milestones. Completing 
over 15 missions totalling more than 111 flight 
hours, the aircraft took off, landed, and taxied 
automatically over satellite and seamlessly handled 
numerous assignments to support the exercise, 
in many cases managing multiple assignments 
simultaneously.

The company points out that MQ-9 aircraft 
can stay aloft longer than any human-occupied 
platform, giving Navy commanders capabilities 
to do things they wouldn’t be able to accomplish 
any other way. With many hours of endurance, 
the aircraft can search huge sections of ocean, 
maintaining vitally important surface and 
subsurface pictures—groups of surface vessels or 
submarines—for long periods of time, as well as 
serving as networking nodes for the strike force 
and much more.

Even if an aircraft might not release its own 
weapons in a combat scenario, MQ-9 can be the 
eyes and ears for other units that do. As part of 
an integrated strategy, it can be partnered with an 
aircraft carrier, cruisers, destroyers, littoral combat 
ships, unmanned surface vessels, other aircraft, 
and more.

GA-ASI FLIGHT TESTS LEO 
SATCOM ON MQ-9A
CAPABILITY PROVIDES 
GLOBAL COVERAGE THAT 
ENABLES OPERATIONS 
ANYWHERE IN THE WORLD
SAN DIEGO, California, 2 February 2023  

On Dec. 22, 2022, General Atomics 
Aeronautical Systems, Inc. (GA-ASI) 
and the Air National Guard (ANG), 
with joint support from the U.S. 
Marine Corps (USMC) and U.S. 
Air Force (USAF), flight tested an 
MQ-9A remotely piloted aircraft (RPA) 
equipped with a Low Earth Orbit (LEO) 
satellite communications (SATCOM) 
Command and Control system. This 
groundbreaking capability provides 
global coverage and connectivity that 
will enable pole-to-pole operations 
for GA-ASI’s family of RPA – including 
models such as the MQ-9B 
SkyGuardian®/SeaGuardian®, MQ-9A 
Reaper, and Gray Eagle 25M.

“This is truly game-changing for our 
platforms,” said GA-ASI President David 
R. Alexander. “Using LEO SATCOM not 
only keeps GA-ASI aircraft connected 
from the North Pole to the South 
Pole to allow operations in the most 
austere environments, but it will also 
provide resilient connectivity that allows 
operators to pass much more data to 
and from the aircraft.”

Early testing indicates LEO SATCOM 
significantly reduces latency and can 
be used in all phases of flight. For 
customers across the MQ-9 family of 
systems, LEO SATCOM should decrease 
operational costs, and the smaller 
hardware footprint will ultimately 
increase flexibility and reduce future 
payload integration costs.

The MQ-9A flight test was based out 
of GA-ASI’s Gray Butte Flight Operations 
Facility near Palmdale, Calif., and 
followed several weeks of ground 
testing.
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I n 1997, not long after the B-2 reached initial 
operating capability, the US Air Force (USAF) 
was already considering its replacement, leading 

to the Next Generation Bomber program. However, 
this was cancelled in 2008 and three years later 
replaced by the Long-Range Strike Bomber (LRS-B) 
project, with a request for proposal issued in July 
2014. Northrop Grumman beat a Boeing-Lockheed 
Martin team for the LRS-B contract, which was 
awarded in October 2015. The Northrop Grumman 
design offered greater stealth than the competition, 

and this was one of the main factors in its selection 
along with cost - which was a key performance 
parameter after the USAF’s traumatic experience 
with the B-2. 

Going by USAF naming protocols, it should 
have been named B-3, but the B-21’s designation 
references the fact that it is the first new US Air 
Force bomber of the 21st century and the Raider 
name is a tribute to the Doolittle Raiders of World 
War II, when 16 B-25 Mitchell carrier-based 
bombers launched a surprise attack on Japan in 

April 1942 in retaliation for Pearl Harbour. 
Just over seven years after the project began, 

the US Air Force and Northrop Grumman formally 
rolled out the B-21, on the evening of 2 December 
2022. Among the Northrop Grumman employees 
and US military officials in attendance were some 
high-level foreign guests from the United States’ 
close allies, including Royal Australian Air Force 
Chief Air Marshal Robert Chipman and Royal Air 
Force Air Chief Marshal Mike Wigston. 

The rollout ceremony was careful not to reveal 

GUY MARTIN // JOHANNESBURG

B-21 RAIDER LONG RANGE BOMBER 
EMERGES FROM THE SHADOWS

Northrop Grumman’s recently unveiled B-21 Raider stealth bomber bears more than a passing resemblance to its 
preceding B-2 Spirit, but the two aircraft are very different in many ways, with the B-21 touted as the world’s first sixth 

generation combat aircraft. Little hard information on the aircraft is available, but the United States’ adversaries – and its 
allies – are keeping a close eye on the emergent stealth bomber as it nears its maiden flight. 

A B-21 Raider under the stars. Credit: USAF
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too much about the aircraft, and guests at 
Northrop Grumman’s Palmdale plant were only 
able to see the front of the first platform being 
built. The bomber barely left the hangar, likely to 
avoid incidents such as that which marred the 
B-2’s rollout three decades earlier in November 
1988: intrepid Aviation Week reporters chartered 

a Cessna 172 to photograph the B-2 from above, 
revealing to the world its novel trailing edge and 
exhaust ducts. 

Northrop Grumman has revealed very little 
about the B-21 but the company describes it as 
the world’s first sixth-generation combat aircraft 
due to its advanced stealth, information advantage 
and open architecture. At first glance, it appears 
that the more things change, the more they 
stay the same. However, the B-21 was selected 
from thousands of potential designs and draws 
on decades of improvements in manufacturing 
techniques and materials, as well as Northrop 
Grumman’s experience with the B-2 and X-47B. 
US Air Force officials have emphasised that the 
biggest difference between the B-2 and B-21 lies 
under the skin – and not just in terms of materials 
used. 

Although having a slightly smaller wingspan 
than the B-2 (around 45 metres compared to 52 
metres), the Raider appears to have a deeper and 
more capacious fuselage, indicating substantial 
internal volume. Nevertheless, the Raider is 
speculated to have half to two thirds the weapons 
load of the B-2 (the latter has a payload of 18 
tonnes). However, since there should be far more 
B-21s available, the smaller weapons load should 
not be an issue. 

The B-21 fleet will be capable of delivering 
conventional and nuclear weapons, forming part 
of the US military’s nuclear triad of intercontinental 
ballistic missiles, ballistic missile-armed 
submarines, and nuclear bombers. Some of the 
Raider’s weapons will include the B61-12 nuclear 
gravity bomb and stealthy AGM-181 Long-Range 
Standoff (LRSO) missile that is under development 
by Raytheon. 

Although the B-21 may be smaller than the 
preceding B-2, it is claimed to have far greater 
range and the Department of Defense has 

indicated the aircraft won’t have to be based 
in-theatre as a result. Indeed, Northrop Grumman 
has said the B-21 will be able to deter or defeat 
threats “anywhere in the world”. The long range is 
most likely due to the fact that the B-21 is designed 
for high altitude, high-efficiency flight. The B-2, 
with a range of around 11,000 km, was developed 

(although not in its original iteration) to have a low 
altitude penetration capability, reducing range and 
influencing its less stealthy sawtooth trailing edge 
and engine exhausts, whereas the B-21 has a 
cleaner W-shaped trailing edge. 

A notable aspect of the B-21 is its sleek and 
almost recessed engine inlets. The B-2, by 
contrast, has more prominent and therefore less 
stealthy intakes, including a noticeable boundary 
layer splitter. As revealed by a Congressman in 
2018, Northrop Grumman experienced some 

challenges getting the airflow right for the low 
profile intakes – one of the most critical aspects 
of the airframe when it comes to stealth. No clues 
have yet emerged as to the profile of the B-21’s 
exhausts – renders do not show a clear exhaust 
outlet, indicating that wide and flat outlets like 
those found on Lockheed Martin’s F-117 Nighthawk 
may be used. 

It is not even clear how many engines the B-21 
has, and all that is known is Pratty & Whitney are 
supplying powerplants similar to the Lockheed 
Martin F-35’s F135s to keep costs down. Aside 
from Pratt & Whitney, other contractors include 
BAE Systems, GKN Aerospace, Janicki Industries, 

Orbital ATK (now part of Northrop Grumman), 
Rockwell Collins, and Spirit AeroSystems – some 
8,000 people and 400 suppliers in total are 
working on the program. 

Learning lessons from the B-2 (often derisively 
called a hangar queen), the Raider is mean to 
spend more time in the air and less on the ground. 
USAF officials claim the Raider will be one of the 
most maintainable bombers the Air Force has ever 
owned, and by using cloud technology should 
have cheaper supporting infrastructure. The B-2 

Rendering of a B-21 at Ellsworth Air Force Base. Credit: Northrop Grumman

Northrop Grumman has revealed very little about the B-21 but 
the company describes it as the world’s first sixth-generation 

combat aircraft due to its advanced stealth, information 
advantage and open architecture

In 1997, not long after the B-2 reached initial operating 
capability, the US Air Force (USAF) was already considering its 
replacement, leading to the Next Generation Bomber program.
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requires special attention to its stealth coatings, 
including special tape that covers seams and panel 
lines, whereas the B-21 foregoes this thanks to 
technology advances. The B-2 requires special 
climate-controlled hangars (it is also susceptible to 
inclement weather such as heavy rain) and back in 

1997 required a minimum of 50 maintenance man 
hours per flight hour (even more now as the fleet 
ages). The B-21 will only need a basic shelter on 
the flight line, making it far easier to deploy.

To keep costs down and development 
proceeding apace, the USAF and Northrop 

Grumman are resisting revisions and updates to 
the design before series production starts, but 
upgrading the Raider should be a relatively simpler 
affair. Instead of implementing block upgrades as 
on most other aircraft, the B-21 will have open 
architecture software that allows for updates 
as soon as the need arises, such as when new 
weapons are developed and new threats emerge. 
One future possibility the US Air Force is looking 
at is flying the B-21 uncrewed, although that will 
probably only be fully explored after the aircraft’s 
first flight. 

One of the most significant and often overlooked 
features of the B-21 is not the airframe itself but its 

STRATEGIC STRIKE

Rendering of a B-21 Raider in flight. Credit: USAF

Although the B-21 may be smaller than the preceding B-2, it 
is claimed to have far greater range and the Department of 

Defense has indicated the aircraft won’t have to be based in-
theatre as a result. 
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ability to network with multiple systems and operate 
in a digital ecosystem. It will rely on external 
support platforms or systems such as other aircraft, 
loyal wingmen, satellites etc. Unmanned wingmen 
are a major component of the B-21’s operating 
concept, with the US military developing numerous 
potential candidates, such as the Kratos XQ-58 
Valkyrie. 

Although its designation indicates it is a bomber, 
the B-21 could carry out tasks such as intelligence 
gathering, electronic warfare, signals intelligence, 
communications, battle management etc. and be 
used to launch jammers, anti-radiation weapons, 
decoys and UAVs. The B-21 is designed to 
‘break through’ and survive in heavily defended 
environments, and with its advanced systems could 
clear enemy air defences before coordinating the 
movement of follow-on aircraft.

TOWARDS PRODUCTION
During the B-21’s rollout, US Secretary of Defence 
Lloyd J Austin III emphasised the fact that “this 
bomber was built on a foundation of strong, 
bipartisan support in Congress,” which should 

see fewer obstacles to large-scale production, 
unlike with many other programs. The B-21 
enjoys political support, but has also benefited 
from a greatly streamlined procurement and 
oversight system with minimal red tape, and 

which discourages costly and badly-timed design 
changes. 

This is good news for one of the US Air Force’s 
top three acquisition projects alongside the 
Lockheed Martin F-35 Lightning II and Boeing 
KC-46 Pegasus tanker. Once in service, the B-21 
will ultimately replace the Air Force’s 20 B-2 
and 61 Rockwell B-1B Lancer bombers, and fly 
alongside the modernised B-52H Stratofortress 
(76 B-52Hs are in the US Air Force inventory). The 
B-1Bs will be retired first, with the B-2s taken out 
of service as B-21s become available. Service entry 
is scheduled for the mid-2020s, with 20 aircraft in 
service around 2027. 

It is not clear exactly how many Raiders the 
US Air Force will ultimately take delivery of – in 
February 2016, the US Global Strike Command 
placed an initial order for 100, but the US Air Force 
would like to acquire between 175 and 200. It 
should be remembered that B-2 acquisition plans 
were initially high as well (132 aircraft), but in the 
end only 21 were built. 

Northrop Grumman has emphasised it has 
learned major lessons from the near-disastrous 
cost escalations of the B-2, which pushed the 
unit price to over US $1 billion. (Other manned 
stealth programs like Lockheed Martin’s F-22 
and F-35 have fared little better in terms of cost 
escalation.) At present, the B-21 is more or less 
within acceptable cost and timeframe limits, but 
the aircraft is yet to undertake flight testing and 
many financial details are hidden due to the black 
project nature of subsystems. According to the US 
Air Force, the B-21 will be much cheaper (relatively 
speaking) than the B-2, with a unit cost of US 
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A B-2 over Australia during Exercise Koolendong 2022. Such exercises pave the way for B-21 deployments.  
Credit: USAF - Tech Sgt Dylan Nuckolls

Computer-generated render of the B-21 Raider - note the lack of engine exhausts. Credit: Northrop Grumman

One of the most significant and often overlooked features of 
the B-21 is not the airframe itself but its ability to network with 

multiple systems and operate in a digital ecosystem. 
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Northrop Grumman describes the B-21 Raider as the world's first sixth-generation combat aircraft. Credit: Northrop Grumman

STRATEGIC STRIKE

$639 million in 2019 dollars or US $692 million 
in 2022 dollars. An initial US $19 billion has been 
allocated for procurement through Fiscal Year 
2027, although it’s not clear how many aircraft that 
money will deliver. 

The first flight of the B-21 is expected sometime 
this year, probably mid-2023, from Northrop 
Grumman’s Palmdale facility to Edwards Air Force 
Base where extensive testing will be carried out. 
The maiden flight was originally targeted for late 
2021, but the delay is still considered to be within 
acceptable parameters. Low-rate initial production 
(LRIP) will take place concurrently with flight 
testing, aided by digital manufacturing techniques 
and the use of a digital twin of the aircraft. 

Highly accurate digital models should mean 
fewer flights, speeding up testing and lowering 
development costs. Flight testing of B-21 systems 
has been carried out with a Gulfstream GV 

business jet to speed up development further. 
In addition to the rollout aircraft, five other B-21s 

are in various stages of construction. They are 
considered as test aircraft but are being built as 
close to production standard as possible. This will 
allow for an easy transition to full-scale production. 

STEALTH BOMBER COMPETITION
While it may be making the swiftest progress, the 
United States is not the only nation developing a 
stealth bomber. China is working on the Xian H-20, 
which will also be a stealthy flying wing design. 
Development is understood to have started at 

least as far back as 2016. It is expected to carry 
conventional and nuclear weapons. Last year 
Chinese officials hinted that a first flight would be 
taking place soon, but little solid information has 
emerged on the H-20. 

Russia, meanwhile, is battling to develop 
its own stealth bomber, the Tupolev PAK-DA 
(Prospective Aviation Complex for Long-Range 
Aviation). It is expected to fly for the first time by 
2035. Although speculated to follow a flying wing 
layout, no official models or renders have been 
released. The PAK-DA is one of the most ambitious 
combat aircraft projects in Russia, but such an 

Last year Chinese officials hinted that a first flight would be 
taking place soon, but little solid information has emerged on 

the H-20.
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aspiring project is proving difficult to execute, 
especially as Russia’s invasion of Ukraine is 
stretching the country’s military and finances. For 
the considerable future, the Russian Air Force will 
continue to rely on Tu-22M and Tu-160 supersonic 
bombers, with Tupolev currently manufacturing new 
production Tu-160Ms. 

ASIA-PACIFIC DEPLOYMENT
When the B-2 was being developed, its main threat 
was the Soviet Union, and the latter’s collapse 
along with spiralling costs shrunk the number of 
B-2s manufactured. Now, the B-21’s adversaries 
are Russia and China and as both those countries 
have sophisticated air defence systems, the 
B-21 is the ideal choice to operate in such highly 
contested airspace and take out surface-to-air 
and other threats like hypersonic missile launchers 
ahead of less stealthy aircraft. 

By unveiling the B-21 years ahead of service 
entry, the United States sent a powerful message 
to potential adversaries to curb any aggression. 
This is even more relevant following Russia’s 
invasion of Ukraine and China’s increasing 
aggression towards Taiwan as well as its rapidly 
expanding military. Indeed, Secretary of Defence 
Austin has said the B-21 is a key element of the 
US strategy to deter China in the Asia-Pacific; 
a November 2022 US report on China’s military 
notes its aim to develop the capability to invade 
Taiwan by 2027 and to have the world’s most 
powerful military by 2049.

Chinese officials have in response to the B-21’s 
unveiling emphasised the scope and power of 
its vast missile fleet, and suggested the Raider’s 
posturing against China is only necessary to 
justify spending hundreds of billions of dollars on 
the new stealth bomber. Hyping the threat China 
poses to Taiwan is also a strategy to court US 
allies, China maintains. 

While the best option for China to counter 
the B-21 – apart from releasing balloons - is to 
attack its air bases with long-range missiles, the 

B-21 is designed to have such a long range that 
it won’t need to be deployed in-theatre. However, 
it is highly likely the B-21 will be deployed to 
Guam and Australia. B-2s have made numerous 
previous deployments to Andersen Air Force Base 
on Guam and in March 2013 a B-2 flew from 
Missouri to drop inert munitions during training 
exercises over South Korea – the first time the 
B-2 overflew the Korean Peninsula, drawing North 
Korea’s ire.

B-2s have been deployed to other locations 
around the world, including the United 
Kingdom, as well as conducting strikes on 
Libya, Afghanistan, Iraq, and Yugoslavia. Most 
recently, in July 2022, four B-2s arrived at RAAF 

Amberley for a month-long visit in the first 
major deployment of the bombers to Australia. 
Supported by KC-135 Stratotankers, the B-2s 
took part in several Australian exercises and set 
the groundwork for future USAF stealth bomber 
operations from Australia.

The B-21 promises to be one of the most 
important US assets in countering threats like 
Russia and China. If the US Air Force can indeed 
field as many Raiders as it plans to, the fleet will 
give the United States a significantly powerful 
conventional and nuclear weapons system. 
Indeed, if flight testing and production proceed as 
planned, the B-21 will be the US Air Force’s main 
strategic strike asset for much of the 21st century. 

The size of the B-21's wingspan is evident during its rollout. Credit: USAF

Two US Air Force B-2s fly alongside RAAF F-35As durng Ex Koolendong 2022. Credit: Tech Sgt Dylan Nuckolls - CoA

While the best option for China to counter the B-21 – apart from 
releasing balloons - is to attack its air bases with long-range 

missiles, the B-21 is designed to have such a long range that it 
won’t need to be deployed in-theatre.
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T hese RPAS can be quite large, like the 
MQ-4C Triton Unmanned Aircraft System, 
of moderate size like Boeing’s originally 

called ‘Loyal Wingman’ currently under trial with 
the RAAF, or the many smaller uncrewed aircraft, 
commonly called drones.

Readers will know that an official naming 
ceremony was held at RAAF Base Amberley on 
21 March 2022 to announce the Loyal Wingman 
would be known as the MQ-28A Ghost Bat in 
RAAF service, named after an Australian creature 

found in northern parts of the Australian continent.
When APDR asked a Defence spokesperson 

about the RAAF and wider ADF organisation for 
their views on RPAS they responded:

“Remotely piloted aircraft are already key 
capabilities for Defence; their importance for 
specific roles will continue into the future.

“Strategic thinking in Defence is developed 
through parts of our organisation such as the Air 
and Space Power Centre. Defence is actively 
fostering ideas on all areas of work.

“Defence has a range of projects to consider for 
future use of military drones”.

Regarding piloting the various systems, Defence 
explained:

“Defence has the flexibility it requires to control 
remotely piloted aircraft. 

“These remote pilots will be qualified, by the 
military, on the type they are assigned.”

The Australian Air Power Manual defines seven 
air power contributions: ‘force generation, airbase 
operations, air command and control, counter air, 

GEOFF SLOCOMBE // VICTORIA

REMOTELY PILOTED AIRCRAFT AND 
AUTONOMOUS SYSTEMS

Developments in military aviation have seized on some amazing advances in technology for both fighters and strategic 
bombers. At the same time there have been rapid advances in technology and planned usage for remotely piloted aircraft 

systems (RPAS).

Army's new Tactical Uncrewed Aerial System, the Integrator, is ready to launch during 20th Regiment, Royal Australian Artillery's operator training course in Coominya, 
Qld, on 28 July 2022. Credit: CoA / Cody Tsaousis
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air mobility, air intelligence and ISR (intelligence, 
surveillance and reconnaissance), and air strike’.

Some advanced allied countries already 
employ well-developed unmanned systems for air 
intelligence, ISR and air strike. These include the 
U.S. Air Force’s (USAF) MQ-1 Predator, MQ-9 
Reaper and RQ-4 Global Hawk.

But what of unmanned systems for air mobility? 
The ADF does not appear to have embraced 
real planning on this because of the decades of 
highly reliable and proven operational success of 
manned systems underpinned by an effective air 
lift doctrine.

MILITARY RPAS
The original use of military RPAS was for counter 
insurgency and defence, but now they serve in 
wider roles. Additionally, they can be equipped 
with software to increase accuracy and reduce 
casualties.

There are a range of RPAS types, allowing 
military forces to select the best type for specific 
missions.

Fixed wing, like the Boeing Insitu Integrator 
used by the Australian Army, are the fastest 
because they can take off and land like regular 
aircraft. Multirotor types provide the best control 
over positioning and framing of images, meaning 
they are the type usually chosen for surveillance 
and reconnaissance. 

In the maritime domain, the RAN has selected 
the Schiebel S-100 Camcopter for onboard use.

The attraction of small size RPAS to the ADF is 
derived from their range of capabilities, ease of 
use and low costs. This obviously doesn’t apply to 
large models like the MQ-4C Triton. For example, 
they provide real-time information to commanders 
on the ground of their target’s positions, terrain, 
and movements. 

Because they operate at lower levels than high 
altitude aircraft or satellites, they can take closer 
photo and video footage without compromising 
quality.

RPAS are cheaper than conventional aircraft, 
both to acquire and maintain. Being unmanned 
there is obviously no danger of pilots being injured 
mid-flight. Compared with conventional aircraft, 
they are quicker and easier to deploy, operate 
and pilot because they don’t need the extensive 
training required for manned aircraft.

The operators can provide real-time information 
without putting themselves at risk. This also 
advises field commanders where to safely 
position their troops, vehicles, and expensive field 
weapons.

Most types don’t need a runway, and some 
can be carried easily in a backpack. They can be 
moved at short notice to respond to changes in 
threats or create opportunities to move to better 
positions. In summary, they are being integrated 
more closely into Australia’s armed forces. They 
provide excellent capabilities for reconnaissance, 
command and control, combat support, and target 
practice. 

Additionally, experience is being gained in use 
of RPAS for logistics, delivering valuable supplies 
and equipment. There is also the possibility of 
using them to evacuate injured personnel without 
the threat of extra injury or deaths to the stretcher 
party.

WHAT IS AN AUTONMOUS 
SYSTEM?
According to the Defence Science and 
Technology Group:

“The fusion of machines, computing, sensing 
and software to create intelligent systems capable 
of interacting with the complexities of the real 
world.

“The area consists of a broad range of research 
activities into machine autonomy, consisting of 
trusted decision making, autonomous systems and 
unmanned autonomous platforms to undertake 
tasks that are too risky or too difficult for a 
manned platform, reduce workload or provide 
operational flexibility.’

“The Ghost Bat uncrewed aircraft is a 

pathfinder for the integration of autonomous 
systems and artificial intelligence to create 
smart human-machine teams. It is the result of 
an exciting collaboration between Air Force and 
Boeing Australia.

“The Ghost Bat will have a range of more than 
3,700 kilometres and has been designed to fly 
as a partner with crewed Air Force platforms. 
It enables Defence to investigate factors such 
as the level of automation and autonomy, use of 
artificial intelligence, and human machine teaming 
concepts that will ensure Australia’s legal and 
ethical obligations are met.

“More than 35 Australian companies have 
contributed to the Ghost Bat program. It is the 
first military combat aircraft to be designed, 
engineered, and manufactured in Australia in more 
than 50 years.”

Asked about trials of autonomous systems in 
addition to Ghost Bat, the reply was:

“Defence is constantly assessing opportunities 
for autonomous flight across a range of aircraft 
other than the MQ-28A Ghost Bat.

“Details of Ghost Bat trials are Commercial 
-In-Confidence and security classified.”

With current Defence Budget issues, triggered 
in part by large orders being contemplated for 
armoured vehicles, and debate on their necessity, 
there is considerable interest in what the Defence 
Strategic Review will recommend when it is 
handed to the Government in March 2023.

Regarding the acquisition of Tritons and the 
exact number of airframes that the RAAF will 

Remote Pilot Warfare Officer Lieutenant Jack Parsey, 
pilots HMAS Ballarat's embarked Scheibel S-100 
Camcopter, from the flight deck while sailing off the 
coast of Queensland, during Exercise Talisman Sabre 
2021. Credit: CoA / Ernesto Sanchez
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acquire, Defence replied:
“The 2016 Defence White Paper states 

Defence would acquire up to seven Triton aircraft. 
The Government has currently approved the 
acquisition of three Tritons due to be delivered in 
FY 24/25. Further acquisition will be informed by 
the Defence Strategic Review.”

Asked about AIR 7003 and the possible 
acquisition of Predator, the response was:

“The independently-led Defence Strategic 
Review will consider Defence's force posture and 
force structure to ensure the Australian Defence 
Force is well positioned to meet the nation’s 
security challenges through to 2033 and beyond.”

Clearly the Defence Strategic Review is timely 
and vital, because Defence has had difficulty 
in separating its traditional slow and cautious 
decision-making from the rapidly changing 
international scene.

AIR TRAFFIC MANAGEMENT
APDR has investigated the management of RPAS 
in air traffic management and discovered they 
have put on record some very clear thinking about 
the processes involved.

Although there are developments underway 
for integrated control of air space by Airservices 
Australia and Defence (see article in this 
edition) it is instructive to consider the views of 
Airservices for larger RPAS.

They state that Airservices is committed to 
an inclusive approach to the safe integration of 
RPAS operations and recognise the opportunities 
and challenges generated by the RPAS sector. 
Airservices is developing the Integrated Airspace 
Program that will seek to deliver more efficient 
and suited services to low level airspace users 
in the near future. Part of this program is to work 
with CASA to enable automated RPAS approvals 
for operations that fall within certain parameters.

In general terms, where the equipment levels 
and capability of the RPAS reflect those of 
conventionally piloted aircraft, Air Traffic Control 
is responsible for providing a separation service 
to the RPAS. Generally, the equipment and 
capability meet this threshold if:
• it is capable of presenting real time information 

from a certified navigation system;
• is able to maintaining continuous two-way 

communications with ATC; and
• where applicable is equipped with certified 

surveillance equipment for the airspace in 
which it will operate.
Where the equipment levels and capability 

of RPAS do not reflect conventionally piloted 

aircraft, ATC responsibilities are determined by 
the location and height of the RPAS operation. 
RPAS operations in controlled airspace do not 
automatically trigger responsibilities for ATC.

IN CONCLUSION
Recommendations to Government arising 
from the Defence Strategic Review will have 
a significant effect on the potential size of the 
RAAF’s Triton fleet, currently be discussed as 
7 aircraft, but with only three firmly ordered in 
single aircraft lots.

The first Australian Triton should commence 
flight trials in the USA during 2023 and was 
scheduled to enter service in 2024 at RAAF 
Tindal, near Katherine in the Northern Territory. 

Unfortunately, RAAF Tindal may not be ready 
to operate these aircraft because of construction 
problems, so the default plan is to have the first 
two Tritons initially operate alongside the US 
Navy MQ-4Cs at Guam.

In April 2021 the US federal government gave 
the green light for Australia to purchase up to 12 
General Atomics MQ-9B SkyGuardian drones. 

In April 2022, in what was an uncomfortable 
and revealing hearing in Australia’s Senate, the 
Ministry of Defence spokesperson disclosed it 
has cancelled a deal to buy MQ-9B drones from 
General Atomics — a sale seven years in the 
making.

The cancellation occurred supposedly 

because of Australia’s decision to commit the 
considerable sum of $10 billion for the next 10 
years — not previously funded — on the Australian 
Signals Directorate. Specifically, defence officials 
said the decision to cancel was made to fund 
REDSPICE, as the effort to double the number of 
personnel at ASD is known.

David Alexander, president of General Atomics 
Aeronautical Systems, wrote in a statement:

“Project Air 7003 was expected to provide 
the Australian Defence Force with a reliable 
and desperately needed capability: An armed, 
medium-altitude, long-endurance, remotely piloted 
aircraft system providing persistent airborne 
Intelligence, Surveillance, Reconnaissance, 
Electronic Warfare and precision strike capability 
for both land and maritime environments. 

“The cancellation is disappointing for a 
number of reasons. Project Air 7003 offered a 
cost-effective, multi-domain capability that is 
deeply relevant to Australia’s future strategic 
environment. Equally disappointing, our many 
Team SkyGuardian Australia partner companies 
have invested in the start-up and future support 
for this capability in Australia and will lose 
considerable sovereign capability opportunities 
following this decision.”

Reverberations from this decision are still being 
felt. It must be hoped that the Defence Strategic 
Review delivered next month will provide 
leadership in resolving this situation.

RPV

Gunner Harrison Mabb (front) and Gunner Scott Fressard (rear), from the 20th Regiment, Royal Australian Artillery, 
prepare to launch a Wasp III Small Unmanned Aircraft System (SUAV) near Gallipoli Barracks, Brisbane.
Credit: CoA / Jonathan Goedhart



dmdmfmfmds.s

Make ideas real

ENSURING SAFER SKIES
PROTECTED. CONNECTED. TRUSTED.

At Avalon 2023 we’ll be showcasing our unique and diverse capabilities across civil and military applications in the Air domain. 

Come see us to discuss your requirements for:

 ► Communications, Radar and EW aspects of AIR6500
 ► Integration of secure ATC communication systems with certified red/black separation
 ► Test and assurance for NavAid systems, including via drone-based flight inspection

Take a closer look

rohde-schwarz.com/au

Your Partner for integration of secure communication systems for ATC and Air Defence, test 
and assurance of NavAids and supply of communications for civil and military applications



Date: 1-24-2023 3:39 PM

  ALL CONTENT WITHIN THIS FILE IS FOR OUTPUT ONLY BY END PRINTER/VENDOR. CHANGES, SHARING AND/OR DISTRIBUTING CONTENT IN WHOLE OR IN PART ARE STRICTLY PROHIBITED. LICENSING RIGHTS AND APPROVALS MUST BE REQUESTED AND APPROVED TO/BY FCB CHICAGO.

Job Number: 11867587 Bill To: 11888499 Client/Brand: Boeing/BDS

Colors:  Cyan,  Magenta,  Yellow,  Black

Images:  Living_Blue_11x17.psd (476 ppi; CMYK), 11867587C02_R0_Sunset_tarmac_untitled_2.tif (422 ppi; CMYK), Boeing_white_50mm.eps, 11867587C03_R0_T7_resize.tif (617 ppi; CMYK)

Fonts:  Helvetica Neue LT Pro (85 Heavy, 45 Light, 75 Bold; OpenType), Tahoma (Regular, Bold; OpenType), Arial (Italic, Bold Italic; OpenType)

L&T Studio Team
Prod Artist:  Steve Hutchings
Retoucher: NA
QC:  None
PR:  Pat Owens

File Name: 11867587_BDS_AvalonAirshow_470x275_r1.indd EP: None
PR: Sue Breitenecker
CD: Chris Walker
AD: Jessie Botney
CW: None
AE: Annika Galloway
PM: None

Vendor: None

Publications: Asia Pacific Defence Reporter

NOTES: None

Gutter: 10 mm
Folds: Half235 mm
Media/Color Sp: PRINT/4 COLOR
Country: None
Language: ENGLISH

Bleed: 480 mm x 285 mm 
Trim: 470 mm x 275 mm
Safety: 446 mm x 251 mm
Scale:  25.4 mm = 25.4 mm 
Actual Size: 470 mm x 275 mm

Innovating 
 together 

Boeing and the Royal Australian Air Force share a deep Australian aerospace 

history. With an eye to the future, together we’re developing cutting edge 

technologies to deliver mission-critical capabilities for Australia and its allies. 

Learn more at boeing.com.au 

When the Australian Defence Force’s 
formidable fast jet fleets are called on 
to control and protect Australia and allied 
airspace, the Royal Australian Air Force looks 
to its fighter pilots to provide expert flying 
for the mission. 

How can Australia ensure future mission 
success for its future combat pilots?  

One critical element is how they’re trained.  

That’s why we’re introducing Australia to 
the T-7, the Boeing advanced trainer for 
fast jet pilots. It’s arguably the world’s most 
advanced training system, and already the 
platform is the first choice and program of 
record for the U.S. Air Force. The T-7 is an 
all-new advanced pilot training system that 
will train a new generation of fighter and 
bomber pilots for decades to come. 

For Australia, this means expertly and 
affordably training pilots who fly F/A-18F 
Super Hornets, EA-18G Growlers and fifth 
generation F-35s and beyond to the highest 
levels of survivability and performance. 

Developed differently 

What sets the T-7 advanced trainer apart 
from existing trainers starts in the 
aircraft’s DNA. 

From its digital design and production to 
its affordable sustainment, the T-7 offers 
customers a more reliable, high-fidelity 
training system with an open systems 
architecture for future growth. As Boeing’s 
Joint Trainers / T-7 executive director Donn 
Yates puts it, “the T-7’s fighter-like 
performance gives customers more advanced 
air combat capabilities than just training.” 

Designed, built, and tested along a digital 
thread, the T-7 can provide the RAAF with 
next-generation live, virtual, and constructive 
pilot training. 

The T-7 ground-based training system 
delivers “as real-as-it-gets” simulations 
and integrates seamlessly with the aircraft. 
Combined with advanced networking and 
embedded training systems, this delivers 
pilots access to hours of affordable simulated 
training. In addition, instant “one-touch” 
software updates ensure that the entire 
system, including the aircraft and suite of 
simulators, are kept up-to-date and fully 
integrated at all times. 

Designed to evolve 

Producing more qualified pilots in less time 
is a key advantage of the T-7 complete 
training solution. Highly adaptable digital 
technology and inclusion of a reconfigurable 

cockpit, provides Australia with flexibility to 
meet evolving requirements for additional 
missions, including light attack and joint 
support to the Royal Australian Navy and 
Australian Army. 

The T-7’s flexibility and adaptability make 
it the ideal platform to support and enable 
the development of advanced manned and 
unmanned teaming concepts, providing the 
highest training and joint mission capability 
with affordable operating costs. 

T-7 for Australia 

T-7 enables RAAF to affordably produce more 
pilots, who are better trained and able to 
meet the challenges of next-generation air 
combat. Just as the U.S. Air Force adopted 
the game-changing T-7A Red Hawk advanced 
trainer to prepare future fighter pilots, 
Australia has a unique opportunity to become 
the first international customer.  

The advanced training solution delivers 
upon Boeing’s training track record and 
experience of bringing the most innovative 
and leading-edge technology into the 
cockpit to prepare future fighter pilots 
for their missions.

The T-7 advanced trainer offers Australia a flexible, affordable pilot training solution. 
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training. In addition, instant “one-touch” 
software updates ensure that the entire 
system, including the aircraft and suite of 
simulators, are kept up-to-date and fully 
integrated at all times. 
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Producing more qualified pilots in less time 
is a key advantage of the T-7 complete 
training solution. Highly adaptable digital 
technology and inclusion of a reconfigurable 

cockpit, provides Australia with flexibility to 
meet evolving requirements for additional 
missions, including light attack and joint 
support to the Royal Australian Navy and 
Australian Army. 

The T-7’s flexibility and adaptability make 
it the ideal platform to support and enable 
the development of advanced manned and 
unmanned teaming concepts, providing the 
highest training and joint mission capability 
with affordable operating costs. 
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T-7 enables RAAF to affordably produce more 
pilots, who are better trained and able to 
meet the challenges of next-generation air 
combat. Just as the U.S. Air Force adopted 
the game-changing T-7A Red Hawk advanced 
trainer to prepare future fighter pilots, 
Australia has a unique opportunity to become 
the first international customer.  

The advanced training solution delivers 
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While the procurement, sustainment and 
development of the Spartan capability 
has hardly been ideal, the aircraft 

are now providing a vital capability, amid climate-
induced disasters and strategic competition in the 
Pacific. 

BALLOT PAPERS, FISHERIES AND 
VACCINES: SPARTANS IN THE 
PACIFIC
Throughout 2021/2022, RAAF C-27J Spartans 
served as a vital lifeline for the Pacific as it dealt 
with the pandemic, elections, violent unrest 

and natural disasters. While these missions are 
hardly glamorous, for countries that lack even 
basic government aviation capabilities, they make 
a disproportionate impact that in turn benefits 
Australia’s position as a partner of choice in the 
region. 

Having aircraft and aircrews dedicated to the 
region has already had an enormous impact on 
Pacific people's lives. In Tuvalu, which has only 
one small international airport, No.35 Squadron 
(35SQN) Spartans served as a vital air bridge 
when the pandemic impacted commercial air travel. 
Initially, the aircraft delivered drought relief supplies 
from Australia and New Zealand before quickly 

pivoting to deliver personal protective equipment, 
vaccines and critical parts for the country's only 
medical oxygen generator when Covid arrived. 

As part of Operation Kimba, Australia’s support 
to the 2022 PNG national elections, Spartans 
helped to transport ballot papers, security forces 
and electoral officials into remote areas not 
accessible by other fixed-wing aircraft. Similar 
work was also undertaken in Vanuatu during the 
country's snap national elections, helping to quickly 
transport ballot papers across vast distances in 
support of democratic institutions. 

Surveillance has also become an important 
mission area for 35SQN. Throughout last 

BEN FELTON // CANBERRA

SPARTANS FINDING FEET IN THE PACIFIC
The Royal Australian Air Force’s C-27J Spartan aircraft have seemingly survived the procurement of new C-130-30J 

airlifters, holding on to their new Light Tactical Fixed Wing Airlifter designation and new mission set. Originally acquired as 
Battlefield Airlifters, since 2021, the aircraft have spent most of their time delivering humanitarian aid, flying surveillance 

missions and performing a ‘regional support’ function. 

A Royal Australian Air Force C-27J Spartan aircraft takes off from RAAF Base Amberley in Queensland, bound for Western Australia. Credit: CoA / Brett Sherriff
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year, Spartans were regular participants in 
Pacific Islands Forum Fisheries Agencies (FFA) 
surveillance missions, including Operation Island 
Chief. During Island Chief, C-27J flights individually 
reported 50 suspect vessels to the FFA for further 
investigation.

In late November, a C-27J was dispatched within 
24 hours to provide an initial damage assessment 
of a magnitude 7.3 earthquake in the Solomon 
Islands. To support the new mission set, Defence 
told APDR that it was leveraging experience (and 
presumably personnel) from other communities to 
enhance the Spartan's surveillance capabilities. 

“For new roles such as fishery surveillance, 35 
Squadron leveraged experience from both the 
C-130J and P-3C/P-8A workforces to establish the 
capability” 

DOMESTIC OPERATIONS: FIRES, 
FLOODS AND DROUGHTS
The Spartan fleet has also been active 
domestically, supporting whole of government 
HADR responses, most recently through 
Operation Flood Assist 23-1. Once again, the 
airframes' ability to access remote airfields has 
proven invaluable, with Spartans flying into small 
airfields such as the Fitzroy Crossing and Derby 
Airports that aren’t accessible to other RAAF 
fixed-wing transport aircraft. 

Looking further back, the aircraft were also put 
to use during Operation Bushfire Assist 19-20, 
transporting everything from fire retardant and 
emergency service personnel to endangered rock 
wallabies. In the future, the aircraft may even be 
equipped to fight fires directly, with documents 
released under FOI showing that the aircraft has 
been evaluated as a host platform for the Precision 
Container Aerial Delivery System (PCADS). 

AN EVOLVING ENTERPRISE 
Unsurprisingly, the pivot towards an entirely new 
mission set has had an impact on the C-27J 
sustainment and training enterprise. Northrop 
Grumman Australia (NGA), which provides 
Through Life Support (TLS) to the C-27J fleet, 
told APDR that efforts to improve the Spartan TLS 
enterprise have been largely successful, leading to 
higher availability rates. 

“[In 2021] NGA recognised the challenges 
faced by the Enterprise and established a project 
that targeted improvement in key areas. At this 
point in time [January 2023], mission success is 
exceptional and 35SQN are meeting the planned 
annual rate of effort for the aircraft.” 

NGA also told APDR that, while contractor 
support teams are ‘ready to support’ Spartan 
operations in remote locations, due to the high 
mission success rate, they are not ‘commonly’ 
required. 

The impact of the redesignation has also been 
felt on the personnel management and training 
side. According to Defence, because the HADR 
role is less demanding training-wise, it’s allowed 
35SQN aircrews to spend more time operating 
in support of Australian objectives in the Pacific, 
delivering a ‘greater strategic effect’ for Australia as 
part of the Pacific Step Up. 

“The C-27J is a versatile aircraft and seamlessly 
transitioned from the Battlefield Air Lifter role to 
the Light Tactical Fixed Wing role with a focus on 
operations in the Pacific. The enterprise required 
little to no change to support the new missions. 
Some advantages have been realised from this 
re-role. [The HA/DR role is a simpler flying role 
than a Battlefield Air Lifter role], which has reduced 
aircrew training requirements. The reduced training 
requirements have enabled 35 Squadron to spend 
more time operating in the Pacific region.” 

AVIONICS AND CRYPTOLOGICAL 
UPGRADES IN SIGHT 
Forthcoming modifications to the fleet as part of 
the Commonwealth Avionics Upgrade Contract 

will be designed in such a way as to minimise 
the impact on availability across the fleet. The 
upgrades, which are being designed in Italy, will be 
fully implemented and installed in Australia by NGA 
starting later this year. In a statement, NGA told 
APDR that they’re working with the Commonwealth 
and Leonardo S.p.Aircraft Division to define 
upgrade requirements while constructing an 
upgrade schedule that will minimise downtime and 
leave Spartans available for critical taskings. 

“NGA is actively contributing with Department of 
Defence to define the requirements for the avionics 
and cryptographic radio upgrade, and developing 
the installation plan for the Spartan fleet, mindful 
that the C-27J fleet will still be providing support to 
the Royal Australian Air Force mission requirements 
throughout the upgrade. 

“Predominantly, the near-term work of the 
upgrade is focused on the avionics software 
development and planning mitigating strategies 
to minimise upcoming and known obsolescence 
impacts. While the aircraft’s original manufacturer 
(LAD) will be responsible for generating the 
engineering solutions and providing the fully 
tested avionics upgrade from the Systems 
Integration Laboratory located in Italy, it will then 
be up to NGA to complete the physical installation 
of the new equipment into the Spartan fleet, along 
with the supporting publications and the supply 
chain system.”

A Royal Australian Air Force C-27J Spartan from No. 35 Squadron prepares to depart Andersen Air Force Base in 
Guam during Exercise Cope North 2022. Credit: CoA / Sam Price
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“OneSKY Australia was established to 
deliver more efficient air services, 
support future air traffic growth and 

enhance national security. The program will deliver 
more than $1.2 billion of economic benefits to 
Australian airspace users over 20 years.”

How has progress with this project proceeded 
since this original bold statement and has there 
been an impact on existing military air traffic control 
systems?

According to an Auditor-General Report 20-21 
the project AIR 5431 Phase 3 seeks to replace 
the current Fixed Base Defence Air Traffic 
Management and Control Systems at 12 Australian 
Defence Force (ADF) fixed base locations with a 
new harmonised system, referred to as the Civil 
Military Air Traffic Management System (CMATS). 
It continues:

“The CMATS component of AIR 5431 Phase 3 
is being conducted as a joint acquisition program 
with Airservices Australia (Airservices). New and 
refurbished control towers and approach centres, 
and upgraded network infrastructure, are being 
delivered under separately funded works through 
the Estate and Infrastructure Group, the Chief 
Information Officer Group and Air Force.”

The expectation at the time of that audit report 
was summarised as:

“Thales exited CMATS Preliminary Design 
Review (PDR) in December 2019. PDR was 
achieved through the application of a maturity-
based approach to the deliverables under this 
milestone. The ongoing technical debt is expected 
to be complete by the end of July 2020. The delays 
in finalising the outcomes of PDR have resulted in 
a delay to the next engineering milestone, which is 
Critical Design Review entry, which is now planned 
for August 2020.

“A revised Materiel Acquisition Agreement 
(MAA) was signed in April 2020, incorporating 
updated milestone dates for AIR5431 Phase 3 
Initial Operational Capability (IOC) planned in 
June 2023 and Final Operational Capability (FOC) 
planned April 2026.”

GEOFF SLOCOMBE // VICTORIA

DEVELOPMENTS IN MILITARY 
According to Airservices Australia, the OneSKY Australia program is the most complex transformation of air traffic 
management in Australian aviation history. It’s a partnership between Airservices and the Department of Defence, 

replacing existing air traffic management systems with an advanced integrated system known as the Civil Military Air Traffic 
Management System (CMATS). The agency says:

An F-35A Lightning II aircraft parked near the air traffic control tower at RAAF Base Richmond.
Credit: CoA / Dan Pinhorn
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For this article APDR then asked a Defence 
spokesperson ‘Is OneSKY currently on Defence’s 
List of Projects of Concern? If so, when was it 
placed there most recently?’.

The response was:
 “AIR5431 Phase 3 is the Defence component 

of the broader OneSKY program. This project was 
elevated to a Project of Concern on 27 October 
2022 due to ongoing schedule, technical and 
commercial challenges.”

That answer naturally triggered a further question 
from APDR about what year does Defence expect 
to see an accepted working implementation of the 
OneSKY system?

This question was answered in a non-committal 
way:

“The AIR5431 Phase 3 schedule is currently 
being reviewed as part of the Project of Concern 
remediation activities. A Project of Concern 
Summit was held on 2 December 2022 as the first 
step towards remediating the project schedule.”

FIXED AND ROTARY WINGED 
AIRCRAFT RADIOS
APDR knows that Australian military aircraft need 
to have separate radios providing classified security 
messaging for operational tasks and unclassified 
messaging with accompanying aircraft, and for 
flights in airspace shared with civilian flights.

A Defence source advised that “Military aircraft 
are equipped to communicate with multiple 
agencies including civil air traffic control.”

Naturally that led to further questions: “When 
unmanned aircraft are flying, either as ‘Loyal 
Wingmen’ or just with other unmanned aircraft, how 
is their location, flight path and altitude identified 
with Air Traffic Control? Does either the manned 
controlling aircraft or a controlling ground station 
handle all communications with the Air Traffic 
Service Centre?”

The same Defence source stated, not very 
helpfully, that “Uncrewed aircraft systems 
communicate with other aircraft and Air Traffic 
Service centres.”

COLLISION AVOIDANCE
Not all unmanned military aircraft will provide useful 
forward-looking visual or radar images back to 
their control point, especially if this is a relatively 
large distance away, and this could be a problem 
if they are flying in space shared between other 
military and civilian aircraft. This naturally leads 
to the question “How will collision avoidance by 

unmanned military aircraft be handled?”
A satisfyingly full answer was received from the 

Defence spokesperson:
“Uncrewed aircraft systems flying in airspace 

shared with civilian or military aircraft must either 
comply with mandated aviation regulatory and 
safety standards or be separated from other 
airspace users. These may be equipped with sense 
and avoidance capabilities, such as the Traffic 
Collision Avoidance System, Automatic Dependent 
Surveillance Broadcast and/or Aircraft Conflict 
Avoidance Display.

“Operators of uncrewed aircraft systems in 
controlled airspace will comply with Air Traffic 
Control instructions.”

VISITING MILITARY AICRAFT
Pilots of visiting military aircraft are possibly not 
familiar with working with a CMATS type air traffic 
control system. This raises the possibility of special 
air traffic control instructions having to be issued to 
pilots of visiting military aircraft.

The reassuring information from Defence was 
that pilots of visiting military aircraft are issued 
air traffic control instructions in accordance with 
Australian and international standards.

ARE SEPARATE MILITARY 
AND CIVILIAN AIR TRAFFIC 
CONTROLLERS STILL REQUIRED 
WITH CMATS?
Within Australia there are currently two flight 
information regions (FIRs) separated by an 
approximately diagonal line running from the 
northwest near the border with Indonesia to the 
southeast near Sydney. 

There are two Air Traffic Service Centres 

(ATSCs), one in Brisbane and another in 
Melbourne each responsible for providing air traffic 
control services in their FIRs. The Brisbane Centre 
is responsible for the FIR northeast of the line, and 
the Melbourne Centre for the FIR southwest. 

The Airservices Brisbane Air Traffic Services 
Centre (ATSC) will continue to provide enroute 
and approach air traffic management services 
following the implementation of CMATS, as will the 
Melbourne Air Traffic Services Centre.

The implementation of CMATS will enable 
consolidation of Australian airspace into a Single 
Flight Data Region (SFDRG), creating a more 
collaborative air traffic management environment.

CMATS will support a shared system-wide view 
of the air traffic picture and configuration so that all 
centres have one common view. 

The removal of the FDRG boundary dividing 
Australia enables opportunities to simplify flight 
planning requirements and offers increased 
access to User Preferred Routes. For example, 
the combining of YMMM and YBBB will eliminate 
the need for duplication of SIGMET and AIRMET 
messages.

Does this mean that both military and civilian 
air traffic controllers will be responsible for advice 
to military aircraft? Our Defence spokesperson 
advised us that:

“Defence and Airservices Australia provide 
air traffic services to the same standard and in 
accordance with a co-sponsored Manual of Air 
Traffic Standards. 

“The agency responsible for controlling a portion 
of airspace has responsibility for all aircraft within 
the boundaries. Military aircraft fall under the 
responsibility of civil air traffic controllers while they 
are in civil controlled airspace.”

CMATS is a “big picture” system which is 

The Air Force Roulettes perform an aerobatic display 
over the Air Traffic Control Tower for the Air Force 
Roulette's 50th Anniversary Family Open Day at RAAF 
Base East Sale, Victoria. Credit: CoA / Richard Prideaux
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capable of handling air traffic control over a 
huge area, but as the aircraft approach their final 
destination, there will need to be a handover to 
meet the local situations.

Decisions have to be made about at what 
distances will CMATS typically hand over to local 
military or civilian air traffic control. The position of 
Defence is:

“Transfers of control occur at many points 
along an aircraft’s flight path. In general terms, an 
aircraft will be handed over to a Terminal Control 
Unit (Approach Control) between 30-50 nautical 
miles from an aerodrome, and to the control tower 
between 5-10 nautical miles”.

THREE-STAGE IMPLEMENTATION 
PLAN
The initial CMATS release includes mission 
systems deployed at defence sites in East Sale, 
Amberley, Tindal and Pearce. A support system will 
also be deployed at Amberley and at an Airservices 
facility in Melbourne. System Acceptance of 
Release Zero is scheduled for 2023. 

The first major release for civil operations, 
Release One, includes deployment of mission 
and support systems at Melbourne, Brisbane, 
Darwin, Townsville, Williamtown, Nowra, Perth, and 

Sydney. Release Zero sites will also be upgraded 
to Release One systems. System Acceptance of 
Release One is scheduled for 2025. 

The final release will see all Australian sites 
upgraded to support the full capability being 
delivered under CMATS. This will establish a 

harmonised air traffic management system for all 
Australian airspace users. System Acceptance of 
Release Two is scheduled for 2026. 

BENEFITS CLAIMED FOR THE 
CMATS SYSTEM
Airservices Australia, in their formal documentation 
of CMATS when fully implemented, claim the five 
main benefits below will be experienced by military 
and civilian aircraft operators flying in Australian 
airspace. 

Optimised Network and Flight Efficiency, a less 
restrictive airspace construct will enable better 
management of traffic volumes for both military and 
civilian operations. This will enable optimisation of 
air traffic flow, including maximising use of runways 
to reduce travel delays. Greater access to air 
navigation data will also enhance the ability to plan 
the most effective and safe flight route on any given 
day. 

Wake Turbulence Management will provide 
new separation standards using the aircraft 
category instead of the basic weight category. 
This will create a more efficient arrival sequence 
and provide alerts to the air traffic controller on 
imminent loss of separation between pairs of 
aircraft in the arrivals phase.

User Preferred Routes (UPR) will enable 
airspace users to fly preferred routes to suit their 
needs. Airservices will establish two types of 
airspace, UPR airspace and Non-UPR airspace. 
In UPR airspace airlines will have the option to 
operate UPRs and use an expanded Dynamic 

Airborne Reroute Procedure. Non-UPR airspace 
will only be serviced by fixed routes. UPR airspace 
will cover the whole of the Australian Administered 
Airspace, with Non-UPR areas being established 
to provide systematic protections in areas of high 
complexity or high traffic levels, active only during 
the periods when the protection is required. 

As air traffic increases, introduction of Decision 
Support Tools will provide air traffic controllers 
with the advanced technologies needed to ensure 
a sustainable workload in dynamically redesigned 
airspace. 

The Separation Decision Support Tool will 
replace the current conflict detection tool for 
planning (Flight Plan Safety Net Alert) with a Long-
Term Conflict Detection Tool. This uses flight plan 
data to provide conflict detection with other flight 
plans and restricted airspace. Additionally, Medium 
Term Conflict Detection will use trajectory-based 
information to provide a higher fidelity conflict 
detection with other aircraft in restricted airspace. 

A process will be introduced whereby the 
descent sequence can be established prior to the 
top of descent. This will allow for uninterrupted 
(no controller intervention) idle cruise descent into 
capital city aerodromes. This Continuous Descent 
Operations ability will enable optimisation of air 
traffic flow including maximising use of runways 
and reducing travel delays. This will also provide 
airspace users with the ability to decrease descent 
noise, save fuel and reduce carbon emissions.

IN CONCLUSION
Military aircraft flying in Australia will always have 
to share airspace with both commercial and private 
civilian aircraft.
Therefore, the initiative to have an integrated 
system makes sense, although the implementation 
is proceeding cautiously, with Defence’s Project of 
Concern disciplines being rigorously applied by the 
ADF team.

The wider usage of uncrewed military aircraft is 
an increasing feature of military aviation. It would 
appear that this feature is being well-planned for in 
the CMATS system.

Of more concern is the rapidly increasing 
number of privately owned uncrewed aircraft 
which are also populating the skies. It is unlikely 
that these craft are being controlled to the same 
level as military ones. Therefore, this represents a 
continuing threat to military aviation.

Does this mean that military aircraft in the 
future will have to be equipped with counter-drone 
systems?

Royal Australian Air Force Air Traffic 
Controller, Pilot Officer April Bainton 
from No. 452 Squadron, support incoming 
aircraft at RAAF Base Tindal in the 
Northern Territory, during Exercise 
Diamond Storm 2022.  
Credit: CoA / Samuel Miller
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This comes just weeks after the U.S. Army 
announced on December 6 that it will be 
replacing its Blackhawks with the Bell 

V-280 Valor next generation assault aircraft. Strictly 
speaking, these are not helicopters because they 
are based on the tilt rotor concept of being able to 
rotate the engines during flight shifting the propellers 
from a vertical position for take-off and descent to 
the horizontal plane for normal flight. This method 
combines the performance of helicopters with that of 
conventional aircraft.

The USMC has been using earlier versions of 
the technology in the form of the V-22 since 2007. 

Around 500 of them have been built, so the tilt-rotor 
concept is quite mature and has been selected by 
the U.S. and Japan.

The UH-60M is the latest version of the Blackhawk, 
which first flew in 1974. More than 4,000 have been 
built and they are one of the most recognisable 
military helicopters in the western world. Australia 
selected the Taipan to replace early generation 
Blackhawks for a number of reasons, including that 
the MRH had modern fly-by-wire controls rather than 
mechanical systems, advanced sensors such as night 
vision, and a rear loading ramp – still unique for a 
helicopter in the 10-tonne class.

As has been frequently reported, Army has been 
unhappy with the level of availability of the MRH 
fleet, which has been the subject of numerous 
groundings, some of which have been for dubious 
technical reasons. This lack of availability has, in 
turn, driven up the cost of each flying hour. To give 
an extreme example, if the annual support budget is 
$300 million and the fleet is grounded, except for 
one helicopter for one hour, then the official cost per 
flying hour is $300 million – which is ridiculous in 
real life situations.

An Army pilot recently summarised the situation to 
APDR in the following colloquial terms:

KYM BERGMANN // CANBERRA

THE U.S. ARMY IS MOVING TO NEW 
GENERATION HELICOPTERS, BUT NOT 

AUSTRALIA
The official announcement on January 18 that Australia will ditch 47 Taipan Multi-Role Helicopters (MRH) and replace 

them with Blackhawk UH-60M has been widely expected. The previous Defence Minister Peter Dutton foreshadowed this 
development in December 2021 on the day when the last of the previous generation Blackhawks were retired.

Australian Army MRH 90 Taipans from the 5th Aviation Regiment fly in formation deploying soldiers from the 3rd Brigade to Jungle Training Wing, Tully, Queensland during 
Exercise Kalimantan. Credit: CoA / Guy Sadler

HELICOPTERS



Asia Pacific Defence Reporter FEB 2023  63

HELICOPTERS

“The MRH is easily the best helicopter I have ever 
flown – by far. But to be effective when you turn the 
ignition key on it has to work.”

Other pilots have spoken enthusiastically about 
the benefits of fly-by-wire, which includes 4-axis 
flight control, that allows very precise auto-hover 
and confined space landings even in extreme 
conditions. An MRH is about the same dimensions 
as a Blackhawk and they both have an empty weight 
of just over 6 tonnes. An MRH can carry an extra 1.4 
tonnes with a maximum take-off weight of 10,600kg 
v 9,200kg – though some sources indicate that 
a UH-60M has an MTOW of almost 10 tonnes, 
narrowing the gap.

As has been discussed previously in APDR, 
there has been frequent criticism of the MRH family 
regarding cost and availability. They are currently 
being operated by 14 nations, of which two – 
Australia and Norway – have decided to discontinue 
their use. It has proven almost impossible to 
understand why the majority of operators seem to 
have overcome these problems – or have decided to 
live with them – while two have not. 

People have been quick to blame the European 
manufacturer, Airbus Helicopters, but while this 
has been a factor the reality seems to be a far more 
complex mix involving contracts and the support 
arrangements that various services have put in 
place. There are some obvious differences when 
we compare Australian Army unhappiness with New 
Zealand satisfaction.

Australia chose to locate our MRH fleet at five 
bases, including Nowra for the RAN helicopters. 
New Zealand concentrates all their helicopters at a 
single facility. This alone makes an immediate and 
obvious difference – if people and spare parts are 
scattered far and wide across the nation rather than 
have a single maintenance facility it is a far less 
efficient system.

Also, in Australia the services – via CASG – use 
a notoriously old and inefficient logistics software 
package called the Computer Aided Maintenance 
Management System, better known as CAMM2. 
After problems with CAMM1, a contract was 
awarded to Accenture way back in 2005 for a new 
version, which has been the subject of persistent 
criticism ever since.

In other words, the OEM – in this case Airbus 
Helicopters – transfers their data to CASG, which 
inputs it into CAMM2, with predictably poor 
results. This issue goes way beyond helicopters 
and there are a number of other platforms that 
also seem to struggle for availability, though for 
obscure reasons attention is almost never drawn 
to them. Unfortunately, logistics is not a particularly 

interesting topic for most people and the problem 
has not received the attention that it deserves.

It is highly likely that the new Blackhawk UH-60M 
fleet will also suffer from availability issues – if the 
Australian support system remains the same. It is an 
older helicopter with far more mechanical parts for 
flight control – hydraulic actuators and those sorts 
of things – and will take more time for maintenance. 
As an aside, the commercial airline industry moved 
to fly-by-wire controls 30 years ago because such 

systems are inherently easier to support and safer 
than mechanical controls with far fewer points of 
failure.

In one respect at least Army appears to have 
learned its lesson and the new Blackhawks will be 
concentrated at two bases rather than the five for 
the MRH.

Many critics of the MRH – of which there seem to 
be a lot – gleefully use the example of Norway and 
say that the decision to return their helicopters is 
proof that the Australian moves to buy Blackhawks 
instead is the correct one. Not so fast. Norway 
purchased the NH90 anti-submarine warfare 
helicopter and then insisted on fitting their own 

dipping sonar and an indigenous torpedo – which 
are huge very risky changes to the original design. 
For these reasons the Norwegian program has 
been a mess for years, but there is no correlation 
whatsoever with the Australian situation.

It's also worth remembering that the structure 
of the European military helicopter industry is 
quite complex and the prime contractor for the 
NH90 ASW helicopter is NHI (NATO Helicopter 
Industries), which is made up of Airbus, Leonardo 

and Fokker. The MRH comes from Airbus 
Helicopters. When pointing fingers, it’s important to 
select the correct target.

We return to the fundamental point that the 
majority of MRH users are more than satisfied 
with their helicopters – the French military are 
delighted. When we drill down into individual cases 
of customer dissatisfaction it seems a familiar tale of 
buyers who have insisted on specific modifications. 
Another one is Sweden – which uniquely ordered a 
helicopter with a cabin 20cm higher than everyone 
else – but despite this is nevertheless sticking with 
the program. Belgium with their eight helicopters – 
of two different configurations - has been frustrated 

Equipment is unloaded from a Townsville based Australian Army MRH-90 helicopter at RAAF Base Richmond during 
Op NSW Flood Assist. Credit: CoA / David Said

This issue goes way beyond helicopters and there are a number of 
other platforms that also seem to struggle for availability, though 

for obscure reasons attention is almost never drawn to them. 
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at times but is also unlikely to part with them.
As an aside, in retrospect it would have been far 

better for the MRH fleet to have been maintained 
by the RAAF, which has systems in place to 
support advanced digital platforms. The same can 
be said about the Tiger Armed Reconnaissance 

helicopters, which set the pattern of first being 
maligned and then ditched because of support 
issues and replaced with older generation (albeit 
updated) Apache AH-64Es.

We have previously reported on the sad story 
of the Tigers, which are another victim of the 
Australian military support system rather than 
having anything particularly wrong with them – 
or rather nothing that could not have been fixed 
with sensible support arrangements and regular 
upgrades. The Australian Army is spending in 
excess of $6 billion to bring in Apaches that 
have the same overall weapon load but are likely 
to be less reliable because they, too, use older 

generation mechanical flight controls.
The 40 UH-60Ms will cost more than $2 billion 

to acquire and their annual support costs are 
unclear at this stage. Given this amount of money, 
one wonders if this matter was considered by the 
Defence Strategic Review. It should have been. 

Perhaps it was – and unlike every other acquisition 
snagged up in that process has been given the 
all-clear.

The big question for Army is why they are moving 
to the UH-60M when their U.S. counterparts 
have selected the V-280 as their Blackhawk 
replacement. The decision is under protest from 
rival Lockheed Martin, but this will probably only 
serve to delay the project by a month or two.

The V-280 has a maximum cruising speed of 
520kph; the Blackhawk 300kph. They can carry 
4 tonnes more payload than a UH-60M and 
have about double the combat range of around 
1,400km. In summary, they can fly further, faster, 

higher and with more troops and equipment.
The V-280 still has some time to go before 

scaling up to full rate production and entering 
service, which is expected to occur in the later 
part of this decade. The Australian Army says the 
first of the UH-60Ms will start to arrive this year, 
which seems unusually fast, but the Blackhawk 
production line is still cranking them out.

It is probably too late to sort out this mess, which 
is largely a by-product of how Defence supports 
complex platforms. While not absolving Airbus 
Helicopters of blame – there is plenty of that to go 
around - there has also been a great deal of unfair 
criticism of both the ARH and MRH. A great deal 
of the responsibility for groundings and the length 
of time necessary to fix any real problems lies to a 
great extent on Army and CASG managing things 
efficiently – which they manifestly have not done.

In conclusion, APDR is reminded of the private 
words of a very senior Army officer in 2019 who 
said – referring to the Tiger ARH – that: “critics 
turn out to invariably be the people who have had 
the least to do with the program.” Combining the 
two replacement decisions, it looks like the Army 
is happy to spend north of $10 billion on older 
generation helicopters when it turns out that all 
the time they have been looking for blame in the 
wrong place.  

A Tiger Armed Reconnaissance Helicopter from the Australian Army's 1st Aviation Regiment provides fire support 
during a maritime gunnery training activity whilst on Indo-Pacific Endeavour 2022. Credit: CoA / Brent Moloney

As an aside, in retrospect it would have been far better for the 
MRH fleet to have been maintained by the RAAF, which has 

systems in place to support advanced digital platforms. 
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One of the leading contenders is the UK’s 
Dragonfire Laser Directed Energy Weapon 
and a new AU $13m contract has now 

been signed between QinetiQ and the Australian 
Government. This will run over the next three years 
involving the development of a prototype and a local 
manufacturing base which will establish a critical new 
sovereign industrial capability. 

The recent deployment in service of long-range 
hypersonic strike missiles by Russia and China, now 
presents a potentially deadly new threat to major 
warships, such as aircraft carriers and destroyers 
which are at the heart of today’s naval task forces. 
The typical approach speed of Mach 5, or around 
4,000 mph, presents defenders with a much shorter 
advanced warning of attack compared to that from 
a conventional missile, even when the latest 3D 
surface and airborne radars are in use.

The result is a consequent reduced opportunity 
to react quickly enough to counter with the launch 

of an anti-missile missile, or react with a rapid fire 
close-in gun. Adding to the technical challenge 
is the ability of the hypersonic weapon to be 
programmed to continuously vary its flight-path 
making it very difficult for systems to predict and 
track, especially at low level over the sea, confusing 
missile defences. 

Even the latest warships fitted with large numbers 
of tube-launched defensive missiles can have a 
limited capability for persistent area defence against 
such high-speed weapons because re-loading 
shipboard air-to-surface weapons can take time 
and the storage and delivery systems take up 
valuable ship space. If faced by a swarm of incoming 
hypersonic missiles there is a risk that defences, 
even if shared between several ships, may become 
overwhelmed. 

How can an accurate counter system destroy 
multiple targets within seconds without involving 
the physical projection of ballistic weapons and 

eliminating the need to re-load each time? This 
is where a completely new defence approach 
becomes an essential tool and a future “must have” 
asset in successfully defeating the threat in a timely 
and effective manner. No other conventional second 
chance will be available. 

The Laser Directed Energy Weapon – DragonFire 
- is that answer and was first revealed in London 
in 2017 at that year’s DSEI show as a joint 
development program, originally sponsored by DSTL 
(the UK MOD’s Defence Science and Technology 
Laboratory) as a joint team effort with QinetiQ, 
MBDA and Leonardo UK. 

Since then the program has moved on 
considerably following extensive development, 
testing and evaluation - including realistic long-range 
firing at targets, which the company’s CEO, Steve 
Wadey, has described as “A really major milestone.” 

The tests - the first static high power laser firing 
of a sovereign UK capability - were carried out in 

RICHARD GARDNER // LONDON

COUNTERING HYPERSONIC THREATS
The prospect of having to counter hypersonic long-range strike missiles aboard air, surface and ship platforms in 

the Chinese and Russian Forces has been a growing concern for Western defence planners for many years. But the 
emergence of such operational weapons as seen in military parades and fitted to attack aircraft and warships in recent 

exercises has significantly enhanced the priority need to speed up the deployment of suitable systems that can deal 
effectively with this increasing threat. 

A group of vehicle-mounted artilleries attached to a brigade under the PLA 73rd Group Army fire at mock targets in a recent live-fire 
training exercise to improve the troops' long-distance strike capacity. Credit: eng.chinamil.com.cn/Photo by Sun Jingang
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November of last year at Porton Down in the UK and 
the very demanding targeting capabilities proven to 
be in line with expectations. The test was to prove 
accuracy and control as well as aspects of the 
power generated, which was in the order of 50kW. 

This showed that MBDA’s advanced image 
processing and C2 systems could safely control 
and focus the high power laser onto an extremely 
precise point at long range. Chris Allam of 
MBDA said, “The results from these trials have 
verified analysis and given the team confidence 
that Dragonfire will offer a near term and unique 
capability.” From here the activity will be expanded 
to engage targets in operationally representative 
scenarios. 

The LDEW concept is scaleable and is highly 
modular in design enabling the development human 
interface command and control centre, the power 

module, with energy storage and cooling system, 
and the laser module with its beam generator, beam 
combiner and beam director to be fitted into three 
container sized units. Production systems will be 
highly adaptable for fitting to different platforms, sea 
or land based. 

In use, DragonFire defence systems would 
have extremely rapid reaction capability and could 
damage, disable or destroy multiple targets much 
faster than any existing missile system, and would 
not require frequent weapon replenishment, offering 
new levels of sustainability and replacement missile 
procurement savings. 

The laser could be used against drones, aircraft, 
surface and ship targets with basing either on 
ship decks or in modular packages aboard, or 
transported by, suitable land vehicles. The accuracy 
will allow the system to target specific parts of an 

aircraft, missile or drone giving great flexibility in 
how it is used across many threat domains, and 
not just hypersonic targets. Disabling or destroying 
small surface boats or other vessels is yet another 
operational use that would present more options in 
countering conventional threats.

For the development programme Leonardo has 
supplied the beam director turret with advanced 
sensors and the laser effector which is the 
main responsibility of QinetiQ. MBDA has been 
responsible for the command and control aspects 
incorporating experience gained with the land and 
sea Ceptor program. 

Bringing Australia into DragonFire is another 
example of the growing level of defence cooperation 
with the UK, all aimed at working together to share 
technologies that better meet ever-evolving threats 
on the world’s oceans.

An attack helicopter attached to an army aviation brigade under the PLA 73rd Group Army fires at simulated targets in a maritime live firing training exercise staged by the brigade 
on July 19, 2022. Credit: eng.chinamil.com.cn/Photo by Li Shilong
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While Kiev shows no sign of surrender – 
on the contrary the continuous pounding 
seems to be having the opposite effect 

– what is clearly being demonstrated is the need 
for a country to protect itself from this sort of 
bombardment. A variety of air defence systems are 
being rushed to Ukraine to supplement their own 
ex-Warsaw Pact gear, with everything from Patriot 
batteries, IRST systems and even mobile, armoured 
Gepard twin 35mm anti-aircraft flak cannon being 
thrown into the mix. The details of how this variety 
of hardware from numerous suppliers is being 
coordinated by Ukraine is not known, but it seems 
to be working.

From the beginning of the conflict, Russia 
started losing fixed wing aircraft at an alarming 
rate, along with transport and attack helicopters. 
Around 300 platforms have been destroyed, 
including 55 fighter aircraft and 54 helicopters. 
This is believed to be far more than double 
Ukraine losses. As Russia has reverted to the 
use of missiles with high speeds and long 
stand-off ranges to reduce their aircraft losses, 
the Ukrainians have been shooting down large 
numbers of these as well – but on the nightly 
television news it is possible to see the awful 
consequences caused by the few that still manage 
to leak through.

More than seven years ago the RAAF started 
the planning for an overarching air and missile 
defensive system that could form a protective 
bubble over Australian military and civilian targets. 
This is the multi-phased AIR 6500 series of 
projects, with two bids for Phase 1 currently under 
evaluation. These are to supply a Joint Air Battle 
Management System (JABMS) that will provide 
the software, sensors and communications for 
command and control functionality at the heart of a 
larger fully integrated solution.

Tranche 1 of Phase 1 includes four large 
air defence radars from Canberra-based CEA 
due to be delivered in 2024. These are active 

KYM BERGMANN // CANBERRA

FROM HYPERSONICS TO LARGE BALLOONS  
– THE THREATS ARE GETTING MORE VARIED
As recent events are demonstrating, airborne threats are getting deadlier, able to not only target military systems but 

also do serious damage to the civilian infrastructure of a country. This is occurring almost daily with Russia’s continuing 
bombardment of the power grid of Ukraine and the destruction – intentional or otherwise – of assorted hospitals, schools 

and apartment buildings. 

Royal Australian Air Force F-35A Lightning II aircraft in 
a three-ship formation at RMAF Butterworth Air Base, 
Malaysia during Exercise Elangaroo 22.
Credit: CoA /Adam Abela
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electronically scanned, fully digital, arrays that will 
be able to detect and track targets from distances 
– depending on various factors – of hundreds of 
kilometres. Tranche 2 might include additional 
sensors and will also grow the system to be 
interoperable with those of other nations. 

Future phases of the project will acquire the 
effectors – the defensive missiles, almost certainly 
Patriot PAC-3, or whatever replaces it in the 
US inventory – and also a deployable system, 
potentially able to defend against hypersonic 
missiles, including TBMs. 

The bids for the JAMBS come from two of 
the world’s most advanced defence electronics 
suppliers – Lockheed Martin Australia and 
Northrop Grumman Australia. Their proposals 
were delivered to Defence in late September 2022 
and a selection of the preferred vendor should be 
announced mid-to-late this year. Both are extremely 
well qualified, and both are known as suppliers 
of some of the most advanced systems ever 
developed such as the F-35 Joint Strike Fighter 
and the B-21 long range bomber.

More importantly than building this sort of 
hardware – as impressive as it is – it is the ability 
of both companies to develop systems that move 
and coordinate vast amounts of real time data that 
will be at the heart of the JABMS. Both companies 
are fully committed to developing their solutions in 
Australia – with reach back as appropriate to their 
US parent programs – to aid the development of 
sovereign local capabilities.

In philosophy, their approaches sound similar, 
which is no particular surprise since they have 
great experience in the air and missile defence 
domain and have faced the same technical 
challenges with a host of US and international 
reference activities. Lockheed Martin can refer to 
the naval Aegis system and the F-35 program – 
both familiar to Australia. Northrop Grumman have 
a similar pedigree as suppliers of the F-35 radar, 
the B-21 bomber – and, most relevantly – the US 
Army’s Integrated Air and Missile Defense Battle 
Command System (IBCS), currently in Low-Rate 
Initial Production (LRIP).

What the final Australian system will do is bring 
in data from across the battlespace – which is 
potentially a huge area – including satellites, 
aircraft, ground-based sensors such as radars 
and from ships at sea. All of this information 
about threats and also friendly forces needs to be 
fused into a single picture to allow the JABMS to 
function effectively for integrated air and missile 
defence.

Lockheed Martin regards this as an exemplar 

program for Joint All-Domain Command & Control 
and believe that Australia is planning to field what 
will be the most advanced system in the western 
world. This has a number of elements, including 
replacing the existing air management system 
known as Vigilaire (a version of which is flying on 
the Wedgetail AEW&C aircraft) and control of 
aircraft and managing airspace. 

The new system will also have electronic 
air battle management with full situational 
awareness of the full electromagnetic environment, 
with features such as electronic attack and 
communications reconfiguration during complex 
enemy jamming. To this will be added air and 

missile defence, which is a relatively new role 
for the RAAF. This has previously been done 
by assets such as the Aegis-equipped Hobart 
class air warfare destroyers and Army’s LAND 19 
projects – Phase 7 of which is currently under 
development and will form an important part of 
the overall JABMS with the NASAMS system from 
Raytheon and Kongsberg.

AIR 6500 will provide the core system 
architecture that will be expanded through the 
future AIR 6502 and AIR 6503 projects. The base 
system needs to not only take in and coordinate 
a vast amount of data but also to fuse that so 
operators can perform their various functions from 
vectoring aircraft to engaging incoming cruise 
missiles to jamming an enemy’s AWAC aircraft. 
To be effective, it will need to use elements of AI 

so that operators can make informed and rapid 
decisions about which tasks to prioritise.

Lockheed Martin emphasise that the system 
they have offered is based on an open architecture 
approach so that different vendors can include 
their technologies using a “best of breed” 
approach. The company believes that the system 
will continually evolve during its lifetime and 
particularly during the first decade. In general 
terms, Lockheed Martin is moving away from being 
a supplier of platforms and instead has the vision 
of being at the forefront of connectivity, focusing 
on sensor fusion, communications and data 
analytics.

An important element of Lockheed Martin’s 
AIR 6500 bid is the investment of $74 million 
announced in October to develop and sustain a 
national Integrated Air and Missile Defence (IAMD) 
Ecosystem in Australia. The company says this will 
position Australia for a key role in the IAMD global 
supply chain and will bring government, industry 
and academia together to create, enhance and 
maintain capability for the long-term. 

It will put the connectivity, infrastructure and 
process in place for organisations to gain access, 
bring technology and contribute for the next 
several decades. Designed to be fully inclusive, 
it will support connectivity to stakeholder nodes 
across Australia that will allow low-cost access 
and opportunity regardless of location. 

Lockheed Martin says the concept behind the 

A Royal Australian Air Force E-7A Wedgetail aircraft from No. 2 Squadron. Credit: CoA / Annika Smit
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Ecosystem is that it will use seed funding for 
accelerating workforce skilling and collaboration 
at a national level which will create world-
leading capabilities that generate Australian 
economic benefit, jobs and export opportunities. 
The company says that this commitment is not 
conditional on winning Phase 1 – nor are they 
double counting previous investments. The 
Ecosystem will be managed by Lockheed Martin 
and will function with the involvement of Defence.

It's a similarly positive message from Northrop 
Grumman with an emphasis on technology 
transfer and the development of an all-Australian 
workforce for the program. They too have 
considerable experience in supplying advanced 
air and missile defence systems able to function 
in complex environments. The company says it is 
taking an open architecture, modular, scalable, 
system-of-systems approach to AIR 6500.

Perhaps their most important reference system 
– and conceptually one that’s relatively easy to 
understand – is the US Army’s Integrated Battle 
Command System (IBCS) and also the Forward 
Area Air Defense Command and Control (FAAD 
C2). IBCS – which is also being exported to 
Poland – provides operators with an integrated 
air picture and is designed so that sensors and 
weapons that might not have been designed to 
work together can in fact share data and be used 
against hostile threats.

The company has conducted numerous tests 

using a variety of weapons and sensors – often 
from other suppliers – to show that IBCS can 
indeed fuse complex information to allow effective 
countermeasures to be applied. The US has 
the challenge of making systems developed 
for individual services work together and be 
sufficiently capable of dealing with airborne 
threats that might vary from small drones, through 
to crewed aircraft and all the way up to ballistic 
and hypersonic missiles.

At a test at White Sands missile range in 
2021, IBCS was integrated not only with US 
Army sensors in the form of two Sentinel short 
range surveillance radars, a legacy Patriot radar, 
a networked US Marine Corps Gator radar and 
two USAF F-35s. The threat came from two cruise 
missiles travelling south supported by jamming 
and targeting the two short range surveillance 
radars and the Patriot radar.

The jamming – Electronic Attack – was so 
severe that the track data provided had to come 
from the F-35s and the Gator radar. The system 
was able to track and engage the targets, 
successfully shooting down the first cruise missile 
and sparing the second one only because of the 
value of the onboard electronics it was carrying. 
The company has conducted numerous other 
live tests showing the effectiveness of IBC in 
connecting with other systems and multiple 
sensors.

The US Army will field IBC in 2024 and it has 

completed its initial major test and evaluation 
phase. Full rate production is expected to start in 
the next few months. As well as being considered 
by Australia, the system also is being looked at by 
Japan and possibly other nations.

As part of their Australian bid, Northrop 
Grumman have included AOS – full name Agent-
Oriented Software - a local defence contractor 
known for the last two decades (at least) for their 
work in artificial intelligence (AI), starting in 1997 
for air combat modelling. This was back in an era 
when no one had heard of AI. The company then 
went on to become involved in a number of UK 
activities including the Taranis UCAV project and 
also the control of multiple UAVs.

Australia has a relatively small population and 
one of the challenges for AIR 6500 is to come up 
with a system that is highly automated and doesn’t 
require a multitude of operators – a task for which 
AI is well suited. At the same time, we have to 
prepare for the possibility of countering a very 
major threat that could involve multiple missiles, 
aircraft and other assets.

Operators might have been staring at screens 
for hours at a time – and then suddenly be 
expected to deal with a crisis involving numerous 
incoming platforms from different directions 
and speeds. This might mean making decisions 
in seconds – complex tasks that most humans 
struggle with.

AOS has developed AI software tools that 
will allow the air battle managers to stay ahead 
of the situation rather than trying to catch up. 
The system is apparently easy to understand so 
operators can have a high level of confidence 
following the recommendations it produces – or 
even letting it make autonomous decisions. Some 
of its functionality is based on pattern of life 
evaluation where it is searching for things out of 
the ordinary and then alerting the operator to what 
is happening, greatly increasing efficiency and 
reducing stress.

If there are 1,000 tracks – not unusual for a 
large air defence system – the AOS approach 
assigns a software agent to each one, which, in 
turn, can perform functions such as accessing 
commercial aircraft flight planning data. The 
system can also build complex weather models, 
making it relatively easy to distinguish routine 
passenger flights from something that might be 
more threatening – and then alerts the operator 
accordingly.

One does not envy Defence the job of trying to 
chose between two exceptionally well credentialed 
prime contractors.

Royal Australian Navy destroyer HMAS Hobart off Australia's east coast during Exercise Diamond Seas 2022.
Credit: CoA / Annika Smit
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I ndeed, it was absurd that China should ever 
consider it possible that Australia would ever 
utilise Chinese space rockets, for bilateral 

relations were declining even at that stage. Since 
then, China has showed growing belligerence 
towards many of its neighbours and the West, with 
relations mostly in terminal decline.

Yet, that marketing effort underscored the depth 
and breadth of Chinese efforts to export military 
capabilities. Similarly, every attendee can recall 
the breathless and dazzling array of equipment 
on display at the biennial Zhuhai Air Show in 
southern China, which far eclipses any other 
Asian defence exhibition in scale and novelty. 

Every two years, an ever-increasing line-up of 
innovative (and sometimes fanciful) equipment 
is put on show for the benefit of the People’s 
Liberation Army (PLA) and foreign customers.

The most recent Zhuhai Air Show took place 
at the Chinese port city from 8-13 November 
2022. Foreigners were not invited, and there was 
a palpable air of tension due to the possibility of 
snap lockdowns as China, the world’s last bulwark 
against pandemics, attempted to eliminate 
COVID-19. Of course, those efforts are a thing 
of the past, as Chairman Xi Jinping suddenly 
reversed course and allowed the coronavirus to 
rage unabated through China’s populace.

SYSTEM OF SYSTEMS
Apart from the very top tier of platforms used by 
the PLA – such as nuclear-powered submarines, 
aircraft carriers, Type 055 guided-missile cruisers 
or J-20 fighters – practically all Chinese weapon 
systems are available for export. At last year’s 
Zhuhai Air Show, for example, China State 
Shipbuilding Corporation (CSSC) was promoting 
its export version of the Type 052D destroyer, 
the Type 052DE. This was the first time such an 
advanced Chinese warship had been marketed 
internationally, with the PLA Navy (PLAN) having 
already fielded more than 20 such destroyers.

A Type 052DE brochure gave specifications 
for the 159m-long destroyer that displaces 6,800 
tonnes. In it, CSSC listed typical sensors and 
weapon systems, though “the main subsystems 
or equipment could be selected according to the 
user’s demands”.

Such statements highlight China’s willingness 
and ability to accommodate diverse customer 
requirements. In fact, this was a recurrent theme 
at Airshow China 2022 as part of Beijing’s efforts 
to garner greater market share in the global arms 
trade.

Chinese firms are increasingly marketing 
complete national defence solutions, alongside 
intrusive national security surveillance systems 
thanks to so much practice at home. It could 
be argued that China is outstripping Moscow 
in this regard. Russia might be good at selling 
individual items such as Su-35 fighters or 
Pantsir air defence systems, for instance, but 
it does so primarily to gain income rather than 
for geopolitical influence. Countries rarely 
go to Russia for integrated solutions such as 
C4ISR networks, and rightly so because the 
embarrassing failings of the Russia in Ukraine 
show this is a weakness in the Russian military.

Nowadays, China is attempting to compete 
with the USA in the area of integrated solutions, 

GORDON ARTHUR // NEW ZEALAND

CHINESE DEFENCE EXPORTS ARE SET TO 
BOOM FURTHER

Back in 2017, when the China Academy of Launch Vehicle Technology, a subsidiary of the China Aerospace Science and 
Technology Corporation (CASC), exhibited its space rockets and ability to launch satellites at the Avalon Air Show, it was a 
bizarre anomaly Exercises has significantly enhanced the priority need to speed up the deployment of suitable systems that 

can deal effectively with this increasing threat. 

Type 054A frigates are very important to the PLA Navy, and four Type 054A/P variants were procured by the Pakistan 
Navy. The final two are due for delivery in 2023. Credit: Gordon Arthur

Chinese firms are increasingly marketing complete national 
defence solutions, alongside intrusive national security 

surveillance systems thanks to so much practice at home. 



where equipment can plug and play into backbone 
networks. Instead of simply selling disparate UAVs 
or tanks, Chinese companies such as Norinco 
are now marketing complete combined-arms 
battalions and brigades to foreign countries.

As advertised in glossy brochures at last 
year’s Zhuhai show, overseas customers can mix 
and match which individual elements it wishes 
to purchase, and dozens of tantalising options 
are available to round out their hypothetical 
mechanised battalions. Chinese companies are 
now offering for sale the glue that holds elements 
together and turns individual platforms into 
effective fighting forces.

China is heavily marketing all sorts of 
subsystems too, instead of just finished individual 
weapons. Thus, discerning customers can 
flick through thick catalogues and pick which 
components it needs to create a bespoke system 
that best fits their defensive – or offensive, as the 
case may be – needs.

Yet any country that does so is chaining itself 

tightly into a long-term relationship with China. 
Once a nation has invested in such networks, 
it cannot then afford to abort and change to 
another supplier without massive financial loss. In 
effect, with such an approach to selling system of 
systems, China can capture customers hook, line 

Produced by Dongfeng Motors, the ubiquitous Mengshi light tactical vehicle is being exported to all sorts of customers around Africa and Asia. Credit: Gordon Arthur

Nowadays, China is attempting to compete with the USA in the 
area of integrated solutions, where equipment can plug and play 

into backbone networks. 

Two towboats attached to a submarine flotilla with the navy under the PLA Northern Theater Command jointly tow a 
submarine off a dock during a maritime drill on torpedo attack and defense, submarine control, etc. on October 25, 
2022. Credit: eng.chinamil.com.cn/Photo by Shi Jialong
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and sinker.
Adopting such an approach, China could very 

well move up the rankings of the largest arms 
exporting nations in the world. Currently, China 

is in fourth place, behind the USA, Russia and 
France. Deals for such aforementioned systems 
tend to be multi-year ones, which will deepen 
relationships and dependency upon Beijing.

Incidentally, one thing that has hampered 
Chinese exports of fighter jets has been its 

forced utilisation of Russian engines. In the 
Chinese-designed JF-17, for example – which 
has achieved exports to Myanmar, Nigeria and 
Pakistan – the fighter is powered by Russian 

Klimov RD-93 turbofans.
However, China has made solid progress with 

indigenous jet engines. The PLA Air Force is now 
using the domestic WS10B engine on J-10C 
fighters, after migrating from the Russian AL-31FN 
on earlier J-10 variants. Then, last year, images 

emerged of the PLAN testing WS10B engines 
on the carrier-borne J-15 fighter. If future J-15s 
use WS10s instead of the incumbent AL-31F jets, 
this would demonstrate the ultimate confidence 
in Chinese propulsion units. Fielding a range 
of reliable Chinese-built engines will simplify 
the matter of aircraft exports, as it will not have 
to arrange export licences from Russia as it is 
routinely forced to do.

CONFLICT AND INFLUENCE
With Russia embroiled in a foolish and bitter war 
with Ukraine, where vast amounts of vehicles, 
aircraft, helicopters, small arms and munitions 
have been expended or destroyed, it will not be 
easy for Russian manufacturers to meet demand 
from their own armed forces - let alone from 
export clients upon which Moscow depends for 
foreign cash. 

Not available for export (yet!) is the pride of the PLA Air Force, the J-20 fighter. This example participated in a flight demonstration at Airshow China 2018 in Zhuhai.  
Credit: Gordon Arthur

Defence exports serve as a powerful geopolitical tool. Beijing 
can carry favour and leverage influence over smaller countries 

both now and for many years to come, since these militaries 
become dependent on technical support and spare parts.

CHINA
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Furthermore, after watching Russian equipment 
fail to perform as advertised, some prospective 
customers will look elsewhere. Additionally, 
Western-led sanctions have severely disrupted 
Moscow’s supply chain. This situation will offer 
China even greater opportunities to boost its own 
export sales in the months and years ahead.

Remember too that weapon sales are more 
than just an income provider for China. Defence 
exports serve as a powerful geopolitical tool. 
Beijing can carry favour and leverage influence 
over smaller countries both now and for many 
years to come, since these militaries become 

dependent on technical support and spare parts.
China has enormous economic clout, and 

because its largest defence manufacturers are all 
state-owned, Beijing can offer attractive pricing, 
loans and deals that bring other countries into its 
inescapable orbit. 

A prime example is Thailand, where the military 

junta found a willing ally in China after being 
shunned by the USA. Thailand has been buying 
up all manner of weapons, such as VT4 main 
battle tanks, VN1 8x8 infantry fighting vehicles, 
ZTD-05 amphibious assault vehicles, WS-1B 
multiple rocket launchers, KS-1C surface-to-air 

missile launchers, an S26T submarine and Type 
071E landing platform dock.

The S26T submarine is an interesting case, for 
it raises a salient point about accompanying risks 
when dealing with China. Construction on the 
submarine is currently halted because German 
firm MTU refused to sell diesel engines to China 
for inclusion in the S26T. The deal between 
China and Thailand was signed without either 
partner obtaining prior export approval from 
Germany. Now, China is attempting to replace 
the MTU engine with an untested Chinese 
alternative, a solution about which the Royal Thai 
Navy is recalcitrant.

China’s three largest defence clients in the 
past five years have been Pakistan, Bangladesh 
and Thailand, in descending order. Islamabad and 
Beijing make very odd bedfellows – one a Muslim 
country and the other an atheist communist 

Surface-to-air missile systems are regular export items for China. The HQ-12A/KS-1 SAM pictured here has been acquired by Myanmar and Thailand, for example. (Gordon Arthur)

The S26T submarine is an interesting case, for it raises a salient 
point about accompanying risks when dealing with China. 

CHINA
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nation – but their “ironclad” friendship harks 
back many years. Pakistan purchased four Type 

054A/P Tughril-class frigates (the first two were 
commissioned last year), eight Type 039 Hangor-

class submarines, JF-17 fighters and hundreds 
of VT4 tanks and SH15 155mm truck-mounted 
howitzers from China, for instance.

Under a one-party state, it is simple for China 
to coordinate foreign policy and defence sales. 
In this way, Beijing can jam its foot in doors to 
create strategic toeholds and to enhance military 
cooperation, simultaneously curbing American 
influence. Such strategic aims are very important 
to Xi as he leads China in a great “struggle” 
against the USA.

CHINESE DEFENCE EXPORTS IN 
NUMBERS
Late in 2022, the Stockholm International Peace 
Research Institute (SIPRI) published annual 
figures that measured the fortunes of the world’s 
100 largest arms manufacturers. In that list, which 
covered the 2021 reporting period, SIPRI named 
eight Chinese state-owned entities, of which 
seven were actually in the top 20. This octet 
achieved sales of US $109 billion, which was up 
6.3% compared to 2020.

SIPRI’s 2022 list included Norinco at number 
seven, AVIC at eight, CASC at nine and CETC 
at ten. Next, the China Aerospace Science & 
Industry Corporation (CASIC) ranked eleventh, 
followed by CSSC in 14th spot, the China South 
Industries Group Corporation in 20th and the 
China National Nuclear Corporation at 64th.

There were lucrative jumps in sales, with 

Under a one-party state, it is simple for China to coordinate 
foreign policy and defence sales. In this way, Beijing can jam 
its foot in doors to create strategic toeholds and to enhance 

military cooperation, simultaneously curbing American influence. 

The most advanced destroyer in the PLA Navy is the Type 052D, one of which is pictured here. It is now being offered for export as the Type 052DE. Credit: Gordon Arthur

CHINA

Main battle tanks (MBTs) attached to an army unit under the PLA Xinjiang Military Command rumble through the snowfield 
towards a designated area for a training exercise in mid-January, 2023. Credit: eng.chinamil.com.cn/Photo by Lin Jiayu
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Norinco’s increasing 11% to USD21.6 billion. This 
degree of growth was even eclipsed by CASIC, 
which enjoyed a 13% boost to US $14.5 billion in 
2021.

There is no denying the sheer scale of China’s 
military-industrial complex, the largest by far in 
Asia.

It can perhaps be best illustrated by 
commercial shipbuilding, remembering that 
China has created a deliberate synergy between 
naval and civilian shipbuilding. In 2021, China 
produced 26.863 million gross tonnes of new 
commercial vessels, South Korea 19.687 million 
and Japan 10.726 million. The rest of the world 
combined constructed just 3.43 million tonnes of 
commercial ships.

Given the sheer scale of Chinese shipbuilding, 
it is no surprise that naval construction can occur 
at such an astonishing rate for the PLAN. 

Indeed, Andrew Erickson, Professor of Strategy 
at the US Naval War College, told Asia-Pacific 
Defence Reporter that the focus of Chinese 
shipyard production is merchant ships for foreign 
customers, which has allowed “the world’s largest 
commercial shipbuilding sector to subsidise 
Chinese naval shipbuilding, in part by employing 
a hybrid civil-military production standard that 
enables efficient transfer of shipbuilding personnel 

between civilian and military production”.
Erickson continued: 
“Ships are the ultimate embodiment of naval 

strategy. China has the most far-reaching, clearly 
defined grand strategy of any great power today, 
with ambitious goals for 2035 and 2049, including 
achieving control over disputed sovereignty 
claims, particularly Taiwan. A determined, 
consistent strategy, funding and technology 

These space rockets were exhibited by CASC at the 2017 edition of the Avalon Air Show. Any vague Chinese hopes of launching Australian satellites have obviously been shelved! 
Credit: Gordon Arthur

CHINA

“Ships are the ultimate embodiment of naval strategy. China 
has the most far-reaching, clearly defined grand strategy of 

any great power today, with ambitious goals for 2035 and 2049, 
including achieving control over disputed sovereignty claims, 

particularly Taiwan.



Asia Pacific Defence Reporter FEB 2023  81

CHINA

approach has enabled China’s shipbuilding 
industry to send an increasingly impressive 
juggernaut to sea: the world’s largest navy, coast 
guard and maritime militia by number of ships.”

The American academic pointed out that China 
is a “fast follower”, whereby it pursues “a just-
good-enough approach by exploiting foreign 
research and development through a process of 
imitative innovation. Here it seeks, finds, evaluates 
and adapts systems and processes through spiral 
development and integrated military and civilian 
ship production, as part of a larger national focus 
on military-civil fusion.”

Much is said about the speed and efficiency of 
Chinese naval shipbuilding, but Erickson pointed 
out: 

“Contrary to popular perception that China 
constructs ships faster, akin to ‘dumping 
dumplings into the soup’, on a ship-by-ship 
basis it may actually be slightly slower in 
production and fitting-out. Rather, China uses 
its world-leading shipyard scale, capacity and 
new-build layout efficiency to build more ships 
simultaneously than any other country today.”

SIPRI noted too: 
“Signs of consolidation have been observed 

in China’s arms industry since the mid-2010s, 
which marked a reversal of previous structural 
reforms aimed at improving productivity 
and competitiveness by breaking up sector 
monopolies. In 2021 the two largest shipbuilders 
in China, CSIC and CSSC, finalised a merger 
to form a new entity operating under the name 
CSSC.” 

This state-owned conglomerate is today the 
world’s largest military shipbuilder.

Yet China cannot sustain naval shipbuilding 
on such an immense scale indefinitely. Erickson 
commented:

“China may have already reached its peak 
growth rate and mobilisation ability. Looking 
forward, Chinese naval shipbuilding is slowing 
down and faces mounting maintenance and 

overhaul requirements.”
Nonetheless, we can compare this output 

with the more modest capacity of the AUKUS 
partners. With American production of nuclear-
powered submarines at peak levels, US senators 
are warning that production for the USN should 
not be pushed to “breaking point” by adding new 
submarines for the Royal Australian Navy too.

A BRIGHT RED FUTURE
According to SIPRI, China was the world’s fourth-
largest arms exporter from 2017-21. It captured 
4.6% of the market, behind the USA, Russia and 
France respectively. The institution noted that 
79% of Chinese arms exports went to Asia and 
Oceania in this period. While China delivered 
major arms to 48 states in 2017-21, 47% of them 
went to Pakistan alone.

Airshow China 2022 clearly showed that 
China’s share of the global arms market is set to 
climb much higher. It will occupy gaps recently 
vacated by Russia, and it will continue pushing all 
out to market increasingly sophisticated military 
solutions and systems to countries in Africa, Asia, 
the Middle East and farther afield.

“Contrary to popular perception that China constructs ships 
faster, akin to ‘dumping dumplings into the soup’, on a ship-by-
ship basis it may actually be slightly slower in production and 

fitting-out.

Fighter jets attached to a naval aviation brigade under the PLA Northern Theater Command fly in formation during 
a combat-readiness patrol mission in early-January, 2023. Credit: eng.chinamil.com.cn/Photo by Liu Xuhong

A fighter jet attached to an aviation brigade of the air force under the PLA Southern Theater Command flies away from 
the simulated aerial combat zone during a live-fire training exercise on December 8, 2022. Credit: eng.chinamil.com.cn 
photo by Liu Hang
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S uch a high concentration of assets 
also makes it an attractive target in the 
increasingly contested environment inside 

of the threat rings of countries like China, North 
Korea and Russia. Many believe this vulnerability is 
precisely what makes America’s Pacific fortress so 
crucial to defend.

For decades, Guam’s (and adjoining Mariana 
Islands) strategic location as the U.S.’s 
westernmost territory, has been understated. 
Guam’s airbase hosted bomber and other 
supporting aircraft in WWII and the Vietnam War. 
For the first time, it allowed U.S. forces to make 
round-trip strikes at Japanese islands and was a 
launch pad for massed B-52 Stratofortress raids 
into North Vietnam. During Japan’s occupation, 
the island’s water sources and agricultural land 
provided a critical supply base for transiting 
military ships. 

Today, it’s not only a pit stop for Ohio class 

ballistic missile submarines but also a home 
port to five American nuclear-powered attack 
submarines. It is a deep-water strategic port, 
contains major fuel and munitions stores, and 
is a major power projection airfield for the U.S. 
in the region. Its military installations are some 
of the most strategically important U.S. bases 
in the Pacific and the island’s close proximity to 
anticipated flashpoints, renders it a vital logistics 
hub in any future regional conflict - while being 
far enough away to challenge some adversarial 
weapons systems. 

But its proximity to the Asian theater in the 
Western Pacific is a double-edged sword as 
the island is part of the Second Island Chain. 
For those less familiar, China’s claims over 80% 
of the South China Sea’s “historic waters” are 
outlined by a “nine-dash line” which falls south 
past Vietnam and the Philippines, bouncing off 
Indonesia and back up west of the Philippines 

to Taiwan. Its eastern edge shadows the first of 
the Island Chains of the Island Chain Strategy 
– a maritime containment plan or geographical 
security concept illustrating a linked defense 
perimeter, first conceived in 1951 U.S. foreign 
policy with the intent to surround the Soviet Union 
and China with Western Pacific naval bases. 

Beginning at the Kuril Islands, running through 
Japan and up to Borneo, the First Island Chain 
also delineates the maritime boundary between 
the East China Sea and the Philippine Sea. The 
Second Island Chain falls from Japan to Western 
New Guinea via Guam, serving as the Philippine 
Sea’s eastern maritime boundary. The strategy 
concludes at the Third Island Chain, from the 
Aleutian Islands, through Hawaii, American Samoa 
and Fiji, to New Zealand. But “concludes” is a 
loose term as Beijing continues eyeing islands 
as far as the western Indian Ocean such as the 
Seychelles, Comoros, Mauritius, Madagascar 

LUIZA CARTER // WASHINGTON, D.C.

GUAM AND THE WESTERN PACIFIC 
TINDERBOX - IS THE U.S.’S REMOTE OUTPOST 

ITS MOST CRITICAL ASSET OR A STRATEGIC 
LIABILITY? 

A tropical island only 30 miles long is fast becoming one of the U.S.’s most critical strategic assets, thrust into the military 
and political spotlight. Located closer to China and North Korea than Hawaii, Guam houses two U.S. military bases  

(one of them the U.S. Navy’s only submarine base in the western Pacific), 7,000 military personnel (with another 4,100 
Okinawa, Japan-based Marines expected to transfer starting in 2024), and 170,000 U.S. citizens. 

SANTA RITA, Guam (Dec. 15, 2022) Special warfare combatant-craft crewmen transit Apra Harbor in a combatant craft medium to refine tactics that integrate Naval Special 
Warfare with fleet operations, Dec. 15, 2022. Credit: U.S. Navy photo by Mass Communication Specialist 1st Class Alex Smedegard
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and Sri Lanka, which can prove vital for a future 
Chinese Indian Ocean fleet and would comprise 
potential Fourth and Fifth Island Chains. 

Maintaining free and open access and freedom 
of navigation throughout these Island Chains 
and the South China Sea, isn’t only in the U.S.’s 
interest - nor is maritime security its responsibility 
to police. This is an international community 
concern. Aside from the most contentious 
issue of Taiwan there are a number of regional 
flashpoints such as China, Vietnam and Taiwan all 
laying claim to the Paracel Islands. The three are 
joined by the Philippines, Malaysia and Brunei in 
disputes over the Spratly Islands, while Indonesia 
claims part of China’s seabed and air space.

Beijing’s intimidation tactics that range from 
infringing on fishing rights to flagrant violations 
of international law affects ALL its neighbors. 
Through gray zone warfare it advances sweeping 
illegal claims of territorial sovereignty. In the 
disputed Paracel and Spratly Islands, municipal 
districts have been created to project an 
appearance of administrative control. ‘Buzzing’ - 
the process of routinely flying military aircraft near 
oil rigs to harass oil and gas exploration platforms 
and fishing vessels - has been increasing. The 
PRC’s growing reach has expanded even as 
far as Oceania’s Solomon Islands where it has 
upped its economic engagement and exerting 
diplomatic influence with security pacts and 
building stadiums and telecom towers. These 
“strings-attached efforts” succeed as the Islands 
most recently decided to ban entry to all foreign 
Navies after refusing a U.S. Coast Guard vessel, 
the Oliver Henry, from making a routine port call.

Perhaps most disconcerting of the PRC’s 
regional maritime tactics is its Third Sea Force – 
the state sanctioned maritime militia of “little blue 
men” used for decades for state purposes. These 
paramilitary fishermen, the People’s Armed Forces 
Maritime Militia (PAFMM), are part of the civil 
military structure composing a force of vessels 
under the auspices of commercial activity but 
in reality, facilitating political-military operations 
advancing Beijing’s control over contested South 
China Sea waters. They are trained, equipped, 
and organised by local military commanders. The 
PAFMM enhances what is numerically already the 
largest navy and coast guard in the world with an 
overall battle force of approximately 340 ships 
and submarines, including approximately 125 
major surface combatants.

China’s reliance on non-military coercion 
renders it challenging to respond militarily, and 
a whole of government approach is necessary. 

And unfortunately, as long as the United States 
serves as guarantor of regional peace, Beijing 
will continue its attempts at altering this military 
balance of power. It can easily declare and enforce 
military exclusion zones disrupt crucial supply 
chains or even go as far as militarizing islands. 

Clearly, the South China Sea and the Western 
Pacific’s high concentration of territorial disputes 
make it one of the world’s most contested 

water spaces and thereby easily turning it into 
a combustible tinderbox. Guam’s proximity and 
strategic value as a stationed aircraft carrier 
inadvertently place it at the center of future chaos, 
making it more critical to protect than at any point 
since WWII. But the threat there is much more 

severe than “little blue men.”
With 2.2 million active-duty military service 

members and 660,000 paramilitary personnel, the 
PRC leads one of the largest military forces in the 
world. In 2021, it increased its defense budget to 
6.8% (totaling $261 billion – which still doesn’t 
even nearly match the U.S.’s $800 billion). 
Between 1980 and 2000, the Chinese People’s 
Liberation Army (PLA) expanded by four new 

missile brigades (each including between 4,000-
6,000 troops and deploying between 9 and 54 
launchers). Between 2000 and 2010, eleven new 
brigades were stood up, but the rapid expansion 
accelerated even more between 2017 and 2019 
with at least ten more brigades. 

POLARIS POINT, Guam (Jan. 9, 2023) Sonar Technician (Submarine) 2nd Class David Edmonds greets his son 
following the Los Angeles-class fast-attack submarine USS Springfield's (SSN 761) return to Naval Base Guam, Jan. 9, 
2023. Credit: U.S. Navy photo by Mass Communication Specialist 1st Class Joshua M. Tolbert

Maintaining free and open access and freedom of navigation 
throughout these Island Chains and the South China Sea, 

isn’t only in the U.S.’s interest - nor is maritime security its 
responsibility to police. 
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Beijing’s Rocket Force, a full military service, is 
estimated to possess upwards of 2,200 ballistic 
and cruise missiles – rendering it the largest 
missile force in the world. Its DF-26 intermediate-
range ballistic missile is also known as the “Guam 
Express,” and is capable of reaching the island in 
30 minutes or less and armed with up to two tons 
of explosives delivered within 500 feet of a target. 
According to the US Department of Defense’s 
Report to Congress, “Military and Security 
Developments Involving the People’s Republic of 
China” (released December 2022), the PLA’s Air 
Force and Navy Aviation together constitute the 
largest aviation forces in the region and the third 
largest in the world, with over 2,800 platforms 
of which approximately 2,250 are combat 
aircraft. Their role is to serve as a comprehensive 
strategic air force capable of long-range airpower 
projection. Together, they continue to field 
increasing numbers of fourth-generation aircraft 
(almost half of its 1,800 fighters).

Against all these missile threats, Guam’s 
vulnerable target-rich environment is defended 
by three or four guided missile destroyers using 

Aegis combat systems and SM-3 Block 1B 
interceptors capable of kinetically destroying 
ballistic missiles. A Terminal High Altitude Area 
Defense (THAAD) battery has also been deployed 
to Guam since 2014 when tensions with North 
Korea escalated. 

For the last several years, Commanders of 
U.S. Indo-Pacific Command (USINDOPACOM) 
have been advocating the need for credible 
deterrence through projecting U.S. influence and 
power and the ability to defend the homeland of 
Guam as well as the military forces that operate 
there. At his last Congressional hearing on 
March 10, 2022, in front of the House Armed 
Services Committee, current USINDOPACOM 
Commander, Admiral John C. Aquilino, testified 
that Guam was his number one priority on the 
defensive side and that “the Indo-Pacific area 
is expansive so to be able to posture forces in 
places that matter with the right capabilities, 
we’ve focused on Guam as a strategic hub” and 
that “it’s about $11 billion worth of construction 
as we work through posturing of our forces that 
will end up on Guam, so we have to protect it.” 

The Indo-Pacific is a priority theater for the U.S. 
military as Aquilino’s predecessor Admiral Philip 
S. Davidson had also previously affirmed before 
Congress, the “deterrence by deferral affect,” 
where a conflict threatening regional stability is 
less likely due to undermining the adversaries’ 
confidence that they can achieve their goals 

OROTE POINT, Guam (Oct. 5, 2022) The Los Angeles-class fast-attack submarine USS Springfield (SSN 761) departs 
Apra Harbor, Guam. Credit: U.S. Navy photo by Lt. Eric Uhden

APRA HARBOR, Guam (Aug. 25, 2022) The Seawolf-class fast-attack submarine USS Seawolf (SSN 21) sails into Apra 
Harbor, Naval Base Guam. Credit: U.S. Navy photo by Mass Communication Specialist 2nd Class Joshua M. Tolbert

Against all these missile threats, Guam’s vulnerable target-
rich environment is defended by three or four guided missile 
destroyers using Aegis combat systems and SM-3 Block 1B 

interceptors capable of kinetically destroying ballistic missiles. 
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through force. In early 2021, he also stated he’s 
a “keen advocate for persistent fixed 360-degree 
air and missile defense that would be capable of 
meeting cruise missile threats, ballistic missile 
threats, certainly anything that could be cruise 
missile launched from a bomber, from land or air 
in the region…This system and the associated 
architecture must be robust enough to address 
the emerging threats, including hypersonics and 
the ability to integrate existing weapon control 
systems within this decade.”

The essential elements would include radars 
capable of spotting any missile approaching 
from all directions; a weapons-control system 
linking radars with weapons; sufficient launchers 
to intercept every threat and a command-and-
control system enabling effective integration. 
All of this ideally achieving initial operational 
capability by the end of 2024 and full operational 
capability by 2027. And the U.S. Department of 
Defense’s anticipated multi-billion dollar “Defense 
of Guam” architecture seeks to fulfill precisely 
these requirements with AN/TPY-X Radars and 
a highly mobile system distributed across land-
and sea-based launchers integrated into a single 
command-and-control network. 

But how much is the American public willing to 
pay for freedom of navigation in Asia in dollars? 
Presumably almost a billion. To begin undertaking 
the effort, the Biden Administration has requested 
$842 million for the Guam defense system. And 
Congressional funding deliberations concluding 
in late December of 2022, while in disagreement 
on almost everything, seem to concur on Guam’s 
criticality. They have appropriated almost $400 million 
for just its missile defense in the next fiscal year. 

While the Defense Committees remain 
generally supportive of the effort, noting in their 
Senate report, “the protection of U.S. military 
operations on Guam is a critical national security 
priority in the Indo-Pacific and is vital to our 
security posture in the Pacific”, some still believe 
that increased militarisation makes the island a 
greater target for US adversaries. Several U.S. 
Senators have argued that “if dispersal is the 
goal, we don't want to concentrate everything in 
Guam, for example. We want to present problems 
for a potential adversary” and expressed concern 
about becoming too militarily concentrated with 
our military assets on Guam. Admiral Aquilino, 
affirmed he doesn’t think that’s the case and that 
Guam is a strategic location.

On Guam itself, a member of the territory’s 
Legislature, Sen. Telo Taitague believes her 

GUAM

APRA HARBOR, Guam (Aug. 23, 2022) Sailors from U.S. Naval Base Guam's (NBG) Navy Security Forces (NSF) 
simulated a small boat probe during an exercise in Apra Harbor. Credit: U.S. Navy photo by Senior Chief Logistics 
Specialist (Submarine) Christian Dadino

SANTA RITA, Guam (July 6, 2022) Sailors assigned to Task Group 75.2 of Commander, Task Force (CTF) 75, provide 
surface cargo handling and transportation services with Air Force 36th Munitions Squadron and Navy Munitions 
Command Pacific East Asia Division (NMCPAC EAD) in the lift on and lift off of ammo ISO containers aboard MV 
Ocean Glory. Credit: U.S. Navy photo by Mass Communication Specialist 3rd Class Neil Forshay

The essential elements would include radars capable of spotting 
any missile approaching from all directions; a weapons-control 

system linking radars with weapons; sufficient launchers to 
intercept every threat and a command-and-control system 

enabling effective integration.
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BARRIGADA, Guam (July 27, 2022) Sailors attached to Explosive Ordnance Disposal Mobile Unit (EODMU) 5, train with Helicopter Sea Combat 
Squadron (HSC) 25, transporting a simulated combat casualty. Credit: U.S. Navy photo by Mass Communication Specialist 3rd Class Neil Forshay

people are in the “crosshairs” of the Chinese 
missile threat due to the military assets on the 
island. And it’s not only this presence that makes 
it a target, but also the island’s role as a hub 
and portal for submarine cable and satellite 
communications. She warns, “Collateral damage 
to the civilian community is expected to be 
catastrophic from any attack on Guam’s military 
bases.” 

Within these shadows of uncertainty, many 
Guamanians can recall one of the most tragic 
periods in their history. In early World War II, only 
hours after the attack on Pearl Harbor, Japan 
began aerial bombardment of Guam and its 
defenses were shortly overwhelmed, killing 2,500 
Americans and destroying the Pacific Fleet. For 

the following three years, the native Chamorro 
population endured concentration camps and 
massacres by the invading forces. (Other U.S. 
territories under Japanese control included the 
Philippines, which the US acquired from Spain in 
1898, and Alaska’s Aleutian Islands). 

The hostile occupation ended with the Battle of 
Guam in the summer of 1944 as part of Operation 
Forager when the U.S. returned to liberate the 
territory and nearby Mariana Islands. An estimated 
59,000 service members supported by native 
Chamorros confronted and defeated 18,000 
Japanese soldiers. The island then became a 
headquarters of Commander of U.S. Pacific Fleet, 
Navy Adm. Chester Nimitz for the duration of the 
war effort, by Commander of U.S. Pacific Fleet, 

Navy Adm. Chester Nimitz. A hill above the “Asan 
Invasion Beach” remains bearing his name. 

Today, history repeating itself is not an option 
and ensuring the front line is secured must be the 
first step in that effort. They say Guam is where 
America’s day begins. It should also be where any 
military confrontation ends.

Luiza Carter is a career public servant with 
the U.S. Department of Defense, focusing on 
Congressional / Foreign Affairs and deployed as a 
Political-Military Advisor in East Afghanistan during 
2015-2016. She received an MA in International 
Security Studies from Columbia University and a 
BA in Political Science from Pace University after 
personally witnessing the events of 9/11 in her 
home of downtown Manhattan. 

The views and opinions expressed in this article 
are those of the author and do not necessarily 
reflect the official policy or position of any agency 
of the U.S. government

On Guam itself, a member of the territory’s Legislature, Sen. 
Telo Taitague believes her people are in the “crosshairs” of the 
Chinese missile threat due to the military assets on the island. 
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SINGAPORE

T he partnership between the two countries 
continued into the 2000s when RSN 
acquired two more ex-Västergötland-class 

boats, this time gutting the submarines and installing 
Stirling Air Independent Propulsion (AIP) systems 
and redesignating as Archer class.

Lt. Col Phang Chun Chieh, RSN submariner 
with experience on both Swedish boats described 
that with the relatively more mechanical nature 
of the Challenger and Archer class submarines 
the Swedish taught the RSN the philosophy of 
operating submarines, allowing the sailors to 
understand how they work inside and out. 

By the 2010s, the RSN wanted a new submarine 
and sought out various manufacturers to look for a 
design that could last for decades and meet all of 
the RSN’s criteria. Models such as the Saab A26 
was one of the types considered. 

Despite operating Swedish submarines for 

nearly two decades, RSN found similarities with 
German submarine operations instead. 

The Swedish operating concepts relies closely 
on the country’s long coastlines around the Baltic, 
allowing those boats to conduct resupply at 
regular intervals within territorial waters. 

“The Germans deploy north then far out to sea, 
complete their missions and return home. If you 
look at the Singapore’s geography, it is easy to 
tell which operating philosophy we are closer to,” 
Phang said. Singapore has a relatively minute 
shoreline but with access to key shipping lanes in 
the Malacca Straits and South China Sea. 

“By understanding these philosophies, we 
understand why German submarines are designed 
and built this way,” he added. 

In 2013 the Ministry of Defence announced the 
acquisition of two ThyssenKrupp Marine Systems 
Type 218SG submarines, followed by a second 

pair in 2017. Initially thought to be an auspicious 
rename, the Type 218SG is a class of its own. 

THE TYPE 218SG 
Based on the Type 214, the RSN along with the 
Defence Science and Technology Agency (DSTA) 
set out to customised a submarine from a clean 
slate, and the modifications were so extensive that 
a new model was designated.

“DSTA is a very challenging customer, they know 
exactly what they want and know the technology 
that can be applied.” Said then-TKMS CEO Dr Rolf 
Wirtz in 2019.

At 2,200 tonnes - 300 tonnes more than the 
Type 214 - it is the largest boat TKMS build. 
Paired with the TKMS fuel cell air independent 
propulsion system and larger food storage, the 
boats can stay submerged for around 30 days 
without having to surface. The X-rudder features 

Two Type 218SG underway off Germany. Credit: Singapore Mindef 
 

CHEN CHUANREN // SINGAPORE & KIEL

FIND THE RIGHT PARTNER: 
SINGAPORE’S SUBMARINE PROGRAM

In 1995, the Republic of Singapore Navy took a leap of faith, joining the submarine club by acquiring four ex-Sjöormen-
class submarines from the Swedish Navy. Sweden gave the Singaporeans training on submarine operations while the 
boats underwent retrofit and topicalisation for Singapore’s requirements. These were renamed the Challenger class.
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a new electric rudder drive, which TKMS current 
CEO Oliver Burkhard said is the “most advanced 
rudder system the company has designed”. Such a 
rudder allows the boats to make quick and precise 
movements, especially crucial for operations under 
the busy littoral sea lanes. 

The interior was redesigned for the Singaporean 
physique and operational requirements, for 
example valves and switches are designed within 
reach and with lower torque settings. The galley 
also possesses space for two rice cookers, an 
important carbohydrate for Asians.

New technologies include the fuel cell air 
independent propulsion (AIP), which Mindef 
says has 50% more endurance than the Archer’s 
Stirling AIP. Paired with the size of the submarine 
for stores and food, the Type 218SGs arguably 
have the longest endurance amongst the 
conventionally powered boats from Europe.

“DSTA is always exploring new and emerging 
technologies to enhance the SAF’s capabilities 
where suitable. While the use of new fuel cell 
technology is specific to the Type 218SG 
submarine program, it underscores the importance 
of such continuous efforts.” DSTA said.

DSTA developed data analytics and artificial 
intelligence software for the Atlas Elektronik/ 
ST Engineering combat management system to 
automatically plot and classify sonar contacts and 
provide navigation and tactical recommendations 

to the operators. This high level of automation 
allows the Type 218SG to require only 28 crew to 
operate, the same as the smaller Archer class, and 
run shorter shifts.

In 18 February 2019, the first boat was 
christened the Invincible, the second and third 
were named Impeccable and Illustrious on 13 Dec. 
2022. The fourth and last, Inimitable, is still under 
construction. Phang is now commanding officer 
designate for Impeccable.

COVID-19 DISRUPTION
The Type 218SG program was inevitably affected 
by the Covid-19 pandemic, Invincible was slated 
for 2021 delivery, but has slid to 2023. It is also 
due to the pandemic that both Impeccable and 
Illustrious were launched at the same time, The 
boats are already undergoing sea trials. 

“DSTA exercised greater flexibility in the 
planning of the submarines’ construction and 
testing. For example, DSTA shifted components 
and equipment across the submarines, as well as 
buffered more time for certain programme phases,” 
the agency told the author. 

DSTA added that having set up a Resident 
Project Office in Germany to oversee the design 
and construction of the new submarines enabled 
it to establish a strong working partnership with 
TKMS and allowing DSTA to coordinate closely to 
respond to changes in a timely manner. 

REVOLUTIONARY TRAINING 
Perhaps the one of the most important 
breakthroughs is the introduction of the virtual 
procedural trainer (VPT), which acts as a digital 
twin of the entire Invincible-class submarine and 
integrates three other hands-on simulators; the 
command, dive simulators and maintenance trainer.

Also developed in partnership between DSTA 
and TKMS, the entire crew can participate in 
simulator training concurrently, and with all parts 
on the VPT a fully actuatable virtual model, all 
actions made have cause and effect on other 
simulators. 

Commander 7th Flotilla, Col. Fong Chi Onn said 
simulators like these enable increased training 
throughput, and shorten qualification time by 
25%. He added that high end training frees up 
submarines for tasking and missions, and keeping 
sailors sharp should a boat be in the yard. 

The full submarine training suite will be 
commissioned by 2024.

“(Singapore) is a very digital country, and such 
partnerships drives us to move ahead.” Burkhard 
added when asked how these partnerships helps 
TKMS.

Invincible will be delivered to Singapore in 2023, 
and sea trials will continue in Singapore, focusing 
on environment and climate specific tests such as 
air conditioning and cooling systems.

Impeccable and Illustrious at the launch ceremony in the ThyssenKrupp Marine Systems yard in Kiel, Germany. Credit: Singapore Mindef
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I t is likely clear to readers of Asia-Pacific 
Defence Reporter that nations and navies are 
accelerating their investigation of the efficacy 

of using unmanned maritime systems. They are 

doing this by conducting more comprehensive 
and more frequent exercises, experiments and 
demonstrations where they put these systems—
particularly unmanned surface vehicles—in the 

hands of operators so that the end-users can 
see what these technologies might do to close 
capability gaps.

As the Australian Defence Force and the Royal 

GEORGE GALDORISI // WASHINGTON

THE FUTURE U.S. NAVY HYBRID FLEET: 
IMPLICATIONS FOR AUSTRALIA AND THE 

INDO-PACIFIC REGION
In an article last year, we reported on a major Australian Defence Force exercise, Autonomous Warrior 2022 (AW22).  

This was one of many international naval exercises in 2022 (among them RIMPAC 2022, International Maritime Exercise 
2022 (IMX 22), and the NATO Robotic Experimentation and Prototyping Exercise Using Maritime Uncrewed Systems 

2022 (REPMUS 22)).

The large unmanned surface vessel Nomad transits the Pacific Ocean to participate in Exercise Rim of the 
Pacific (RIMPAC) 2022. Credit: U.S. Navy photo by Mass Communication Specialist 1st Class Tyler R. Fraser
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Australian Navy keep a weather eye on these 
developments, they likely will be carefully watching 
the U.S. Navy and its commitment to making 
unmanned maritime systems a substantial part of 
its fleet. This represents a huge paradigm shift for 
the U.S. Navy that is still “aspirational.” 

For Australia, given its ongoing challenges of 
competing with its home industries for talent, 
having a future navy that requires fewer sailors 
by introducing more uncrewed systems is an 
inherently good thing. As the U.S. Navy undertakes 
this sea change in the composition of its fleet, 
there are likely to be lessons learned that the ADF 
and RAN can leverage to their advantage.

WATCHING THE U.S. NAVY 
“RAMP UP” ITS COMMITMENT TO 
UNMANNED MARITIME VEHICLES
The USN’s commitment to a future fleet comprised 
of as many as 150 unmanned maritime systems did 
not instantly materialise, and it is worth examining 
this journey. This is due to the fact that the ADF 
and RAN will likely have to socialise such a change 
in the composition of Australia’s Navy over time 
and in much the same way.

Here is how the U.S. Navy finally arrived at 
this major decision. The U.S. Navy’s commitment 
to—and dependence on—unmanned systems 
was seen several years ago in the Navy’s official 
Force Structure Assessment, as well as in a 
series of “Future Fleet Architecture Studies.” In 
each of these studies: one by the Chief of Naval 
Operations Staff, one by the MITRE Corporation, 
and one by the Center for Strategic and Budgetary 
Assessments, the proposed Navy future fleet 
architecture had large numbers of air, surface, and 
subsurface unmanned systems as part of the Navy 
force structure. 

Soon thereafter, these goals regarding 
populating the Navy Fleet with large numbers 
of unmanned vehicles were described in the 
Congressional Research Service Report, 
Navy Force Structure and Shipbuilding Plans: 
Background and Issues for Congress, which 
describes plans for a 355-ship Navy, as well as a 
“Battle Force 2045,” for achieving a fleet of more 
than 500 manned and unmanned ships by 2045. 

Issued in December 2020, America’s Tri-Service 
Maritime Strategy, Advantage at Sea demonstrated 
a commitment to unmanned systems. The same 
month that Advantage at Sea was published, the 
Chairman of the Joint Chiefs of Staff, General Mark 
Milley, suggested that a much larger 500-ship 
U.S. Navy would be necessary to contain Chinese 

expansionist ambitions. In a direct reference to the 
importance of unmanned systems in reaching this 
goal, General Milley noted: “Part of the move to 
pursue a 500-ship fleet rests upon the hope for as 
many as 140 to 250 unmanned vessels,” which he 
called, "Sailorless ships, robots on the water and 
under the water," would be part of the U.S. Navy 
inventory.

It appears that the U.S. Navy is committed to 
making unmanned systems of various types and 
capabilities an important part of the Navy Fleet in 
the near-, mid- and especially long-term. During 
his Congressional testimony in support of his 
nomination for the post of Secretary of the Navy, 
Carlos Del Toro said: “Investments in unmanned 
naval systems will be key to meeting those threats. 
It’s important to ensure that they’re fully integrated 
with all of our existing platforms.” Subsequently, 
the Strategic Guidance issued by the Secretary 
of the Navy in October 2021 calls out unmanned 

systems as: “A technological breakthrough that will 
define future conflict.” 

Also that year, the Department of the Navy 
released its UNMANNED Campaign Framework. 
In his introductory message introducing this 
Framework, U.S. Chief of Naval Operations, 
Admiral Michael Gilday, explained: 

Unmanned Systems have and will continue 
to play a key part in future Distributed Maritime 
Operations and there is a clear need to field 
affordable, lethal, scalable, and connected 
capabilities. A hybrid fleet will be necessary for 
the Navy to meet emerging security concerns. 
We need platforms to deliver lethal and non-lethal 
effects simultaneously in all domains across 
multiple axes. UxS will provide added capacity in 
our Future Fleet—in the air, on the surface, and 
under the water. 

Most agree that the culminating event in the U.S. 
Navy’s journey to build a hybrid fleet occurred in 

U.S. Navy Cmdr. Jeremiah Daley, right, speaks to Republic of Korea navy sailors aboard the medium unmanned surface 
vessel Sea Hawk during Rim of the Pacific (RIMPAC) 2022. Unmanned and remotely operated vessels extend the 
capability of interconnected manned platform sensors to enhance capacity across the multinational force. 
Credit: U.S. Navy photo by Mass Communication Specialist 2nd Class Maria G. Llanos

As the Australian Defence Force and the Royal Australian Navy 
keep a weather eye on these developments, they likely will be 

carefully watching the U.S. Navy and its commitment to making 
unmanned maritime systems a substantial part of its fleet. 
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July 2022 with the issuance of the Chief of Naval 
Operations NAVPLAN 2022, and Force Design 
2045, which both call for a “hybrid fleet” 373 
manned ships, and 150 large unmanned surface 
and subsurface platforms. These official U.S. Navy 
documents provided the clearest indication yet 
of the Navy’s plans for a future fleet populated by 
large numbers of unmanned maritime systems. 

Admiral Gilday put a stake in the ground and 
made a huge bet that represented a sea change 
in Navy force structure plans that is without 
precedent in recent memory. This new direction 
promises to have profound implications for the 
U.S. Navy through at least the middle of the 
century. Especially regarding unmanned maritime 

vehicles, Force Design 2045 notes:
Unmanned surface and subsurface platforms 

to increase the fleet’s capacity for distribution; 
expand our intelligence, surveillance, and 
reconnaissance advantage; add depth to our 
missile magazines; supplement logistics; and 
enhance fleet survivability. This transition will 
rebalance the fleet away from exquisite, manpower 
intensive platforms toward smaller, less-expensive, 
yet lethal ones. 

To support these goals regarding large numbers 
of unmanned maritime platforms populating the 
U.S. Navy, it established an Unmanned Task 
Force in August 2021 to provide stewardship for 
Navy-wide efforts to accelerate efforts regarding 

unmanned systems. Task Force leader, Michael 
Stewart, described the focus of this effort:

With operational needs in mind, the task force 
uses a venture capital-like method to identify 
investments that could pay off: the process scans 
technology across the military and commercial 
markets; identifies which could be applied to 
warfighter challenges; hunts for potential barriers 
to implementation; picks technologies for further 
experimentation; and, in the end, selects a handful 
of items to receive small investments.

I wanted to make sure that whatever the 
requirement was, you could trace it right back 
to the National Defense Strategy, the Joint 
Warfighting Concept, the CNO Navigation Plan 
and the Commandant’s Planning Guidance. We 
wanted to make sure we were solving a problem 
the warfighter actually cared about. 

From all indications that we have today, it 
seems that for the U.S. Navy, the intent is to 
go all-in on unmanned maritime vehicles and 

A T38 Devil Ray unmanned surface vessel sits as a static display in Manama, Bahrain, July 22, 2022. (U.S. Army photo by Sgt. Terry Vongsouthi)
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A T38 Devil Ray unmanned surface vessel sits as a static display in Manama, Bahrain, July 22, 2022. Credit: U.S. Army photo by Sgt. Terry Vongsouthi

It appears that the U.S. Navy is committed to making unmanned 
systems of various types and capabilities an important part of 

the Navy Fleet in the near-, mid- and especially long-term.
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field a hybrid force of manned and unmanned 
systems. Importantly, the intent is to have these 
unmanned systems work in conjunction with 
manned platforms and achieve the goal of manned-
unmanned teaming. Indeed, the U.S. Chief of Naval 
Operations, Admiral Michael Gilday described 
this concept of operations (CONOPS) when he 
noted that he: “Wants to begin to deploy large and 
medium-sized unmanned vessels as part of carrier 
strike groups and amphibious ready groups in 
2027 or 2028, and earlier if I can.” 

WHAT THE ADF AND RAN WILL 
LIKELY BE KEEN TO LEARN
While Australia is watching the USN on its journey 
to introduce more unmanned maritime vehicles 
into its fleet and ultimately field a hybrid force, it is 
important to understand that Australia does have 
its own overarching plan to thoughtfully insert 
uncrewed systems into the Australian Defence 
Force. This plan is embodied in two capstone 
documents: Robotics, Autonomous Systems and 
Artificial Intelligence (RAS-AI) Strategy 2040 and 
the Robotics, Autonomous Systems and Artificial 
Intelligence (RAS-AI) Campaign Plan 2025 which 
sets out the challenges and opportunities that 
these technologies present for the ADF and RAN.

While moving forward with the purpose and 

intent of these documents, the Australian Defence 
Force can likely glean useful lessons from the 
U.S. Navy’s journey to populate its fleet with large 
numbers of unmanned maritime vehicles. Here are 
some signposts that will likely indicate how this 
journey is materializing:
• Watch how the U.S. Congress reacts to 

U.S Navy requests for funding for unmanned 
maritime vehicles. At the moment a skeptical 
Congress has challenged the Navy to come up 
with a concept of operations (CONOPS) for 
how it intends to use these platforms.

• See if the U.S. Navy changes direction on its 
commitment to unmanned maritime vehicles. 
The journey of the Navy’s Littoral Combat 
Ship (LCS) is instructive. When the LCS 
program was conceived decades ago the 
threat landscape was vastly different than it is 
today, and the number of LCS in the U.S. Navy 
inventory is but a fraction of what was originally 
intended. 

• Watch how industry reacts to the U.S. Navy’s 
desire to acquire a substantial number of 
unmanned maritime vehicles. It is one thing for 
a defense contractor to tool up to produce more 
of the same class of ship such as the DDG 51, 
but quite another to build an entire new line of 
hulls. 

• See how a CONOPS evolves for the use of 

unmanned maritime vehicles. Will they sail 
completely independently or be part of U.S. 
Navy carrier or expeditionary strike groups. That 
will be a huge factor in how these platforms 
ultimately evolve. One evolving CONOPS 
involves having large USVs serve as a “truck” to 
transport medium and small USVs into the battle 
space.

• Watch how the CONOPS progresses for how 
the U.S. Navy actually uses unmanned maritime 
vehicles. What missions will they perform? How 
will the mix of large, medium and small USVs 
work together? These are signposts for how the 
ADF and RAN might employ these platforms.

• As the U.S. Navy’s development and fielding of 
USVs evolves, observe whether these platforms 
are really uncrewed or not. Given the ongoing 
maintenance needs of naval vessels operating 
in harsh ocean environment, technology will 
likely have to evolve to make these USVs truly 
uncrewed.

• Crewed naval vessels have multiple ways to 
communicate with each other. It is not a trivial 
thing to evolve methods to command and control 
unmanned maritime vehicles. The ADF and RAN 
will want to watch carefully how the U.S. Navy 
evolves a command and control methodology for 
its evolving USV fleet.

• Given the long acquisition process common for 
most naval vessels, watch how the U.S. Navy 
decides to field unmanned maritime vehicles. 
There are current initiatives to move to a 
different paradigm such as contractor-owned, 
contractor-operated (COCO) in order to speed 
the fielding of these systems.

NAVIES LEARNING TOGETHER 
AND SHARING BEST PRACTICES
These are only some of the signposts that the 
ADF and RAN will want to observe as they watch 
the U.S. Navy begin its journey to evolve a hybrid 
fleet in the decades ahead. This will likely not be a 
“linear” journey but will move forward with fits and 
starts, as is common with any new and emerging 
technology. 

It is worth remembering that Australia and the 
United States, while bound by a defense treaty 
as well as cultural, economic and other factors, 
have substantially different security needs. That 
said, as both nations and navies seek to leverage 
the possibilities presented by unmanned maritime 
systems, “looking over the fence” to see what 
one’s neighbor is doing can be mutually beneficial 
for both.

The large unmanned surface vessel Ranger transits the Pacific Ocean to 
participate in Exercise Rim of the Pacific (RIMPAC) 2022. Credit: U.S. Navy 
photo by Mass Communication Specialist 1st Class Tyler R. Fraser

FUTURE FLEET
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On February 1 the Minister said:
“…..what you'll see is when we 

ultimately do announce the optimal 
pathway that we've been working on with both the 
United States and the United Kingdom, that what 
it really is, is a genuinely trilateral effort to see 
both the UK and the US provide Australia with a 
nuclear-powered submarine capability.”

On other occasions he has referred to the 
need to increase the industrial capacity of all 
three nations for the task ahead. This is a far cry 
from what the Australian public were told more 
than a year ago that the choice was a simple one 
between the Virginia class from the US and the 
Astute class from the UK and that they would all 
be built in Adelaide. 

For a variety of reasons that have been 
canvassed in APDR and elsewhere, this was 
always going to be a complex undertaking – 
not the least because the Astutes are out of 
production and in the US plans to replace the 
Virginias are advancing rapidly. Since it looks 
impossible for Australia to receive a newly 
built nuclear-powered submarine before 2040 
because of construction constraints, it is 
important not to be committing $200 billion on 
an obsolescent product.

What has been largely absent from the 
discussion about the undertaking is the strategic 
justification for such a huge and risky investment. 
Being able to operate in the South China Sea 
for extended periods of time seems to figure 

prominently in the minds of the nuclear-power 
advocates because otherwise a new generation of 
conventional submarines – all built in Australia – 
would be fine.

Let’s consider the world in 2040, with China 
the largest economy on the planet and as a 
consequence, still Australia’s main trading 
partner despite various attempts at decoupling. 
In the event of hostilities, no ships from Australia 
will be sailing to or from China because under 
those conditions all two-way trade will stop. 
There will be no sea lines of communication with 
China to protect.

In the unlikely event that the coal trade is still 
a major thing in 2040, any remaining shipping 
going to Japan and South Korea could simply 

KYM BERGMANN // CANBERRA

DEFENCE MINISTER HINTS AT NEW DESIGN 
NUCLEAR-POWERED SUBMARINES

In various comments to the media, Defence Minister Richard Marles has indicated that Australia’s nuclear-powered 
submarines will be a three-way design involving the AUKUS partners. He is presumably in regular contact with VADM 

Jonathan Mead and his team, who are due to deliver their report outlining the way forward any day now. 

The Virginia-class fast-attack submarine USS South Dakota (SSN 790) transits the Thames River during a homecoming event at Naval 
Submarine Base New London in Groton, Conn. Credit: U.S. Navy photo by Chief Mass Communication Specialist Joshua Karsten
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sail east of the Philippines rather than through 
the South China Sea. This would add extra days 
to the voyage with a marginal increase in costs, 
but just as trade adapted to the Suez canal being 
closed between 1967 and 1975, ships carrying 
iron ore from Australia and others bring cars and 
televisions to us will continue to travel until such 
time as hostilities have escalated into a truly 

global conflict.
Assuming that China’s military spending 

continues on its current trajectory, by 2040 the 
PLA(N) will be an enormous force with a few 
dozen nuclear-powered submarines of their own. If 
the RAN is planning to operate in the South China 
Sea, then we can expect to see Chinese SSNs – 
nuclear and perhaps long-range conventional ones 
– in waters near our new east coast submarine 
base. The Chinese surface fleet might well stage 
large-scale exercises in the Gulf of Carpentaria 
and in the Tasman Sea, which under international 
maritime law they are perfectly entitled to do.

In the event that these things start to occur, 
Australia will then be crying out for ultra-quiet 
conventional submarines with air-independent 
propulsion giving them underwater endurance 
of a month. If we focus only on nuclear-powered 
submarines, we will be ill-equipped for these 
types of contingencies. Even more importantly, the 
rest of the ADF will have been starved of modern 
equipment because of the enormous cost of the 
nuclear program, which will completely distort the 
Defence budget for decades.

Then there is the matter of constructing a new 
design shared by three countries. The fair way 
of dividing work share is as a proportion of the 
orders being placed – like the F-35 program. 
Australia is buying 3% of the total F-35 build and 
so local industry is entitled to 3% of the value 
of the content. If the USN orders 66 of the new 
submarines, the UK 7 and Australia 8 that tells 
us we will be entitled to work worth 10% of the 
program. This will amount to a lot of money – a 
lot – but will do absolutely nothing for Australia’s 
sovereign industry base.

However, it is unlikely to get to that point 
because of the extreme difficulties of getting three 

navies to harmonise their requirements. Already 
the USN is thinking of an SSN(X) of around 
12,000 tonnes – way more than either the UK or 
Australia requires. The British SSNR is at least 20 
years away, and possibly much longer than that. 
This will likely lead to years of effort before the 
countries each go their own way, leaving Australia 
stranded high and dry – and not for the first time in 

our history.
The only sensible option is to fast-track the 

build of advanced conventional submarines in 
conjunction with either DSME from South Korea 
or Sweden’s Saab Kockums, with the German 
company tkMS also being a possibility. Tens 
of billions of dollars would be saved that could 
instead be banked or spent on other acquisitions. 
The irony is that this would be a restart of 
something like the Attack program – though 
with the vital difference of fully embracing the 
technology of the 21st century rather than the 
previous one by incorporating modern inventions 
such as lithium ion batteries.

The nuclear-powered option could continue as 

a long-term plan – something that would suit the 
RAN because they would then get to study various 
possibilities rather than actually doing anything, 
which seems to be their default position.

Unfortunately, Defence Minister Richard Marles 
has pre-empted both the Defence Strategic 
Review and the AUKUS announcement by ruling 
out the construction of a new class of advanced 
conventional submarines – something that already 
looks like a major strategic blunder. In doing 
so, he is toeing the RAN line – which after the 
cancellation of the “regionally superior” Attack 
class is fixated entirely on nuclear powered 
submarines, irrespective of the cost, schedule or 
build strategy.

Even now, the US is struggling to meet its 
current commitments, and the Government 

Accountability Office (GAO) has concluded that 
the country’s already overstretched industrial base 
faces increasing difficulties constructing Columbia 
nuclear missile firing SSBNs and this is already 
causing delays on the Virginia program. As the 
third component of the nuclear deterrence triangle 
– along with crewed bombers and ICBMs – the 
Columbia class are the USN’s highest priority 
acquisition.

In a report released on January 24, the GAO – 
the equivalent of the ANAO – released a report 
making it clear that the Columbia program is in 
early trouble, saying:

“After more than a year of full-scale construction 
of the lead Columbia submarine, the shipbuilders 

Being able to operate in the South China Sea for extended 
periods of time seems to figure prominently in the minds of the 

nuclear-power advocates because otherwise a new generation of 
conventional submarines – all built in Australia – would be fine.

The Los Angeles-class fast-attack submarine USS Chicago (SSN 721) transits the Puget Sound to its new homeport 
of Naval Base Kitsap-Bremerton, Washington, Jan. 17, 2023. Chicago, the fourth U.S. Navy warship to be named 
for the Illinois city, is scheduled to begin the inactivation and decommissioning process at Puget Sound Naval 
Shipyard after 36 years of service. Credit: U.S. Navy photo by Mass Communication Seaman Sophia H. Brooks
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are facing delays because of challenges with 
design, materials and quality. The shipbuilders 
are working to mitigate delays using additional 
shipyard resources, such as more staff to complete 
work more quickly. 

“Because of the Columbia class program’s 
essential role in strategic deterrence, it has 
priority status over most national defense related 
programs, including the Virginia class program. 

The shipbuilder added staff to the Columbia 
class program who were originally planned for the 
Virginia class program, contributing to delays for 
that program. 

“However, long-term planning does not account 
for shared risks between these programs that are 
likely to present production challenges and could 
result in additional costs. Without updated long-
term planning, the Navy cannot be certain that the 
fiscal year 2024 budget request will be sufficient 
to meet the production schedule it has planned for 
these submarine classes.”

In other words, for the foreseeable future it 
will be impossible to ramp up the speed of the 
construction of the Virginia class – a further 
indication that if Australia will receive any, it will be 
at some very distant future point.

Whether the nuclear-powered task force led by 
VADM Jonathan Mead – which is costing about 
$500,000 per day – is taking this reality about US 
production difficulties into account is unknown. 

However, if his report on the way ahead - due to be 
made public at the end of March – does not fully 
deal with these issues it will be just so much waffle 
to be dumped on the pile of good intentions.

Washington is committed to spending $132 
billion (a whopping AU $187 billion) on 12 
Columbia SSBNs and they are the largest and 
most complex submarines the US has ever built. 
These leviathans of the deep weigh around 21,000 

tonnes – alost three times the displacement of a 
Virginia – and are 171 metres in length. Designed 
to replace the ageing Ohio class, they will be able 
to launch 16 Trident D5 nuclear-tipped missiles 
with a range believed to be around 12,000km. 

SSBNs are considered the most secure part 
of a country’s nuclear arsenal because they can 
remain undetected deep beneath the waves and 
therefore are far less susceptible to being wiped 
out in an enemy first strike. One of the main 
purposes of smaller, faster, SSNs such as the 
Virginia class is to hunt enemy ballistic missile 
firing submarines – and to protect one’s own 
fleet from them. Since Australia has no SSBNs to 
protect, this removes one justification for the need 
for SSNs.

The GAO report says two U.S. shipbuilders—
General Dynamics Electric Boat (Electric Boat) 
and Huntington Ingalls Industries Newport News 
Shipbuilding (Newport News)—design and build 
nuclear submarines. Electric Boat is the prime 

contractor for design and construction of the 
Columbia class, with Newport News serving as its 
major subcontractor. Newport News also builds 
Ford class aircraft carriers.

Electric Boat and Newport News are preparing 
for the most significant increase in ship 
construction in over 30 years. The shipyards are 
constructing both submarine programs while also 
completing various activities necessary to sustain 
existing submarines, and in the case of Newport 
News, building Ford class aircraft carriers. The 
shipyards are basing their plans for shipbuilding 
on the Navy’s plans to procure two Virginia class 
submarines per year through 2033 and one 
Columbia class submarine per year starting in 
2026.

To make a bad situation worse in terms of 
resources, the USN wants to speed up the 
construction of the Columbias from the current 84 
months to 78 months, putting even more pressure 
on the shipyards. The GAO worries that it is 
doing this by cutting some regulatory corners by 
reducing the level of risk analysis associated with 
the build, writing:

“The Navy and DOD lack essential schedule 
insight because the shipbuilder has not 1) 
conducted a schedule risk analysis of the lead 
submarine’s construction schedule or 2) provided 
schedule data in a format that the Navy can easily 
use to validate the schedule’s quality.”

This situation is already flowing through to 
Virginia class production:

“After more than a year of full construction for 
the lead submarine, overall construction progress 
was behind where Electric Boat planned to be 
under its accelerated schedule. In response, 
the shipbuilders prioritised Columbia class 
construction over Virginia class construction. 
The Navy needs additional long-term planning 
to identify risks that are shared between both 
submarine programs.”

The GAO says because of the Columbia class 
program’s essential role in strategic deterrence, 
it has priority status over most national-defense-
related programs, including the Virginia class 
program. To mitigate growing schedule delays, the 
shipbuilder is adding staff to the Columbia class 
program by using workers that were originally 
planned for the Virginia program. 

The report quotes the USN as saying the 
shipbuilders plan to add more workers beyond 
its original staffing plan for Columbia class 
construction work until it recovers from schedule 
delays. This will likely result in additional delays to 
the Virginia class program.

The Virginia-class fast attack submarine USS North Dakota (SSN 784) prepares to moor pierside during a 
homecoming event at Naval Submarine Base New London in Groton, Conn. Credit: U.S. Navy photo by Petty Officer 
2nd Class Wesley Towner

SUBMARINES
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In her speech, Halimah called for the need for 
Singapore to defend itself against hybrid warfare 
threats that exist in the digital and information 

domains. 
“In the past decade, we have witnessed many 

attacks on other countries, not through traditional 
armed conflicts, but through the digital realm. The 
impact of these digital attacks is real and can result 
in disruption of essential services, data theft and 
even local elections,” she said. 

“As one of the open and digitised country in 
the world, Singapore is exceptionally vulnerable 
to exploitative and digital attacks,” the Head of 
DIS Implementation Office Col. Letchumanan 
Narayanan said, adding: “Digital defence can no 
longer be an afterthought.” 

“Non kinetic threats target our cognitive, 
connectivity and content. They can shape the 
information we receive, or isolate and block off our 

connection to the world. In wartime, this can create 
a fog of war and influence our actions.” Col. Yeo 
Soon Bin, head of SAF digitalisation office (2019-
2022) also commented. 

The establishment of DIS makes Singapore 
one of the first handful of militaries to create 
a service dedicated to cyber and information 
warfare - a journey of around a decade when the 
C4I Community was first stood up in 2012. This 
was followed by the creation of the Defence Cyber 
Organisation in March 2017, closely followed by 
the SAF C4 Command in November in the same 
year; counter terrorism intelligence capabilities were 
further enhanced along with the establishment of 
the cybersecurity task force in 2020.

These C4I capabilities, along with new ones, will 
now fall under DIS. There will be four commands: 
the Joint Intelligence Command (JIC), SAF C4 
Command/Cybersecurity Task Force, the Digital 
Defence Command (DDC), DIS Training Command, 
and supporting these, a Digital Ops-Tech Centre. 

Commander Letchumanan Narayanan said 
the implementation of DIS will also help the SAF 
tackle issues and threats which previously did not 
fall exactly in any of the three services’ purview, 
such as counter terrorism. A case in point is the 
reorganisation of the Imagery Support Group and 
the Counter Terrorism Intelligence Group into the 
JIC, which will have capabilities to both passively 
and actively react to terrorism threats.

The DDC will be responsible for developing 
electronic protection and psychological defence 
capabilities for the military. Letchumanan said 
details are still not being ironed out if DIS will be 
tactically deployed to manage electronic warfare, 
it could instead see DIS developing technologies 
and software in the field of EW and training 
operators, he said more importantly is that the EW 
spectrum and capabilities is now being studied by a 
dedicated service. 

Taking the same approach as civilian tech 
counterparts, the DIS has the Digital Ops-Tech 

Centre, which acts like a sandbox to develop 
innovative rapid responses and software to meet 
the rapid changing digital environment. The DOTC 
will partner whole-of-government digital agencies, 
academia and industry to keep the military relevant. 
An example is the government linked tech firm, 
GovTech, was tasked to develop the contact tracing 
application during the pandemic, and such rapid 
development approach could be used in the military.

Artificial intelligence is amongst the key 
technologies identified by DIS for its online 
operations. 

“AI underpins the DIS’ ability to harness large 
volumes of information and process and analyse 
them at scale,” Commander Narayanan said, 
referring to DIS’ responsibility in the role of 
information warfare and defence against fake news. 

As digital technology evolves very rapidly, he 
stressed that human resources remains the most 
important element, finding the right ‘architect to 
move pieces’, make quick calls and execute them at 
the right time.

The DIS will be initially formed by uniformed 
regulars from the three services, civilian ‘defence 
executive officers (DXO)’ and national servicemen. 
Some DXO will be hired in the role for research, 
geospatial, mapping and network operations. 

The new service will benefit from the national 
service, especially should the enlistee have prior 
education. Previously enlistees who are unfit for 
frontline military service could also contribute to 
the DIS at a greater extent. In additional, there are 
also plans to seek interest from reservists who have 
relevant industry skills to be posted to the DIS.

The DIS Training Command will officially be 
commissioned in 2023.

In the interim, DIS is collaborating with the 
Defence Science and Technology Agency, 
academia including the National University of 
Singapore, Nanyang Technological University, 
and government-level Cyber Security Agency, for 
training and capability development.

CHEN CHUANREN // SINGAPORE

SINGAPORE’S FOURTH SERVICE ARM:  
DIGITAL AND INTELLIGENCE SERVICE

On Oct 28, 2022, Singapore President Halimah Yacob conferred a new Digital and Intelligence Service State Colours on 
newly appointed Chief of Digital and Intelligence Service (DIS) Brid. General Lee Yi-Jin. This event formally inaugurating 

the DIS as the Singapore Armed Forces’ (SAF) fourth service.

A mix of regular, civilian and regulars will form the DIS. 
Credit: Mindef Singapore

SINGAPORE
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NEW ZEALAND

GEOFF SLOCOMBE // NEW ZEALAND

NEWS FROM ACROSS THE TASMAN
RNZAF C-130H(NZ) RECOVERY FROM 
THE ICE
In late October 2022, the C-130H(NZ) aircraft 
was starting-up to return home following the 65th 
anniversary of Scott Base. After starting number 
three engine, a significant hydraulic leak from 
the propeller was identified by crew, followed 
immediately by smoke inside the aircraft which 
was quickly isolated. After shutting down and 
investigating, it was determined the only suitable 
rectification option was to replace the whole 
propeller assembly.

Once news of the required maintenance to recover 
the aircraft had reached RNZAF No. 40 Squadron 
Maintenance, a team immediately started preparing 
for the task, identifying required spares, tools, skill-
sets and qualifications. Within 36 hours of the initial 
notification, a team of nine maintenance staff flew to 

Christchurch with all their equipment, ready for the 
next available flight to Antarctica on a United States 
Air Force C-17 the following day.

Changing a C-130H propeller is a big job at 

the best of times, but when you add extreme cold 
(averaging -17C ambient and -29C wind chill), icy 
surfaces, wearing ski goggles, limited equipment and 
communication, the task becomes significantly more 
challenging. These human factors all stacked-up to 

make the risk of error or accident much higher than 
usual, which needed to be actively managed by the 
whole team involved.

Over the four days following the arrival in 

Antarctica the faulty propeller was removed, 
a replacement installed and all rigging checks 
completed on the ice apron of Phoenix Airfield.

The team worked closely with the New York Air 
National Guard, who maintain LC-130H Hercules at 

Ice shelter in place while RNZAF engineers work on the failed Hercules 3rd propellor unit at Phoenix Airfield, Antarctica. Credit NZDF

The ice shelter provided essential protection from the brutally 
cold conditions, allowing propeller installation and rigging  
to progress far quicker than what would have otherwise  

been possible.
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Williams Field in Antarctica. They provided a range 
of essential equipment, contacts and valuable first-
hand experience with Antarctic aircraft maintenance 
and engine ground running operations. 

“With logistics support from McMurdo Station, 
the 109th New York Air National Guard and Scott 
Base, the team successfully changed the propeller, 
completed functional checks and safely recovered 
the aircraft back to New Zealand,” engineering 
officer Flight Lieutenant (FLTLT) Dan Lamb said.

The task was also helped by the use of an ice 
shelter, purchased this year through the Capability 
Management Framework, which was inflated using a 
generator borrowed from Scott Base. The ice shelter 
provided essential protection from the brutally 
cold conditions, allowing propeller installation and 
rigging to progress far quicker than what would have 
otherwise been possible.

Three days after work began on the propeller, 
aircrew arrived and engine ground runs started 
the next day; with no aircraft towing equipment 
on the ice the aircraft had to be taxied to engine 
running locations. Over the following days iterations 
of engine runs and further maintenance were 
undertaken before the aircraft was able to fly 
back to Aotearoa New Zealand, 11 days after the 
propeller failed.

“Solid planning from the team identified all 
elements required to complete the whole task safely 
from the start – important for such remote work,” 
FLTLT Lamb said.

“I think it’s easy to underappreciate a huge 
spread of assets, people from a range of agencies, 
aircrew and maintenance teams, all working 
together to make this happen. I’m incredibly 
proud of our maintenance team, which tackled the 
environment and all its challenges like champs; 
getting the job done while making the most of this 
unique experience.”

HMNZS TE MANA CONDUCTED FIRST 
OF CLASS HELICOPTER FLIGHT 
TRIALS OFF THE EAST AUSTRALIAN 
COAST
There has been a four-year gap since helicopter 
operations involved TE MANA, due to the ship’s 
extensive and lengthy Frigate Systems Upgrade in 
Esquimalt, Canada. And it is precisely because of 
that upgrade, and the considerable changes to the 
ship’s superstructure, that the ship, its crew and 
Seasprite SH-2G(I) helicopter (RNZAF/Navy) flight 
crew were performing what is usually a once in-a-
ship’s-lifetime task. 

TE MANA, departing Auckland on October 3, 
remained in the Hauraki Gulf for a week conducting 

its Sea Acceptance Readiness Check (Aviation) 
SARC, including launching and recovering, 
winching, vertical replenishment (transport of 
underslung loads) and Crash-On-Deck exercises. 

It meant the ship’s company and the RNZAF/Navy 
flight crew became integrated, and with the Maritime 
Operations Evaluation Team passing the ship’s 
SARC, she was given the green light to proceed 

across the Tasman. It was going to more variable 
and challenging weather where more complete 
the data could be gathered, much better than the 
tranquil sub-tropical waters around New Zealand.

So, after calling in at Sydney, TE MANA headed 
south for some ‘ideal’ weather. Lieutenant Richard 
Horne, TE MANA bridge watchkeeper, says as well 
as gathering the data, the three weeks of flying 
continued testing the ship’s organisation and ability 
to safely conduct flying operations in all variations of 
weather and sea states. 

“Hence the need to go far south and chase some 
bad weather! Our goal is to essentially enable the 
aircraft to be safely operated in various combinations 
of wind speed and direction, aircraft weight, and 

deck movement.” ‘Relative wind’ is a huge factor. 
“Yes, we do turn into the wind for helicopter 
operations, but essentially we choose a course and 
speed to manipulate the ‘relative wind’. That’s how 
the ‘true’ wind actually feels over the ship and flight 
deck. 

“The FOCFT defines the relative wind within a set 
of parameters that we know is safe, and usually that 

chosen course is close to pointing into the wind, but 
not always. 

“How heavy the aircraft is determining how 
restrictive those parameters are. When the aircraft 
is ‘Night Heavy’ (heavy and flying at night) we use 
parameters that are very restrictive because it’s more 
difficult for the aircraft to launch in those conditions.” 

Since sister ship HMNZS TE KAHA has had the 
same Frigate Systems Upgrade, and is effectively 
identical, TE MANA’s hard work in the Tasman has 
been used to create Ship Helicopter Operating 
Limits for both.

Thanks to NZDF Public Affairs - Media for the 
‘Recovery from the Ice’ story.

Failed propellor unit being lifted from RNZAF C-130H(NZ) Hercules at Phoenix Airfield, Antarctica. Credit NZDF

TE MANA, departing Auckland on October 3, remained in the 
Hauraki Gulf for a week conducting its Sea Acceptance Readiness 

Check (Aviation) SARC, including launching and recovering, 
winching, vertical replenishment (transport of underslung loads) 

and Crash-On-Deck exercises.

NEW ZEALAND
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Hawk has a training record that is unrivalled around the world.

Complemented by state of the art integrated training systems, 
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These tried and tested digital and physical solutions will ensure 
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