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KYM BERGMANN // CANBERRA 

A RETURN TO THE AGE OF 
CERTAINTY – MAYBE

T he inauguration of Joe Biden as the 46th 
President of the United States on January 
20 will have been met with relief by many 

Australian decision makers. Whether or not you 
agree with his policies, Biden and his team are 
experienced, rational, highly competent people – 
unlike the majority of those in the orbit of former 
President Trump. This will mean the return to 
a more normal and predictable period of US 
foreign policy – though still not without its pitfalls.

A large question exists about how long this 
period in US politics will last. Biden is President 
for four years, but the relentless nature of the 
cycle is that elections for the half of the House 
and Senate will occur in 2022. If either switch 
back to the Republicans – always a possibility 
– then whatever reforms the Democrats attempt 
will be blocked and the country will once again 
be largely paralysed.

Another worry is the condition of the Republican 
party, which seems to still be dominated by 
Donald Trump. Even if he does not stand again 
– and more than 50% of Republican voters want 
him to - then the next figure could be even more 
divisive and polarising. The Republicans – with a 
few exceptions - have morphed into an America-
first; anti-alliance; anti-multilateral; anti-science; 
anti-immigrant; pro-QAnon right wing populist 
movement. If the next Republican President – 
possibly as early as 2025 - continues with this 
sort of platform it will shred the alliance system, 
starting with NATO. 

ANZUS might survive for a while because it 
is too insignificant to draw much attention – but 
even if it continues as a treaty, the chances of 
the US adhering to its terms under a Republican 

President are questionable. Thankfully, this has 
not been lost on Australian policy makers – and 
is one of the drivers behind the transformational 
attempt to boost sovereign capability in critical 
defence-related industries. While talk of 
Australian jobs is always nice, the real motivation 
is that the country must be better able to fend 
for itself in a world where the US either cannot 
or will not come to our assistance during a major 
international crisis.

For too long – and as many of us have been 
warning – the Australian defence establishment 
has been dependent on US equipment, 
comfortable with the Foreign Military Sales 
system. Politicians of all persuasions have 
swallowed hook, line and sinker the argument 
that Australia is too small to develop major 
platforms of our own and that we should import 
if not all of the hardware needed but then 
certainly the design of just about everything. In 
some cases, it still makes sense to do so but 
there are plenty of examples where Australia 
already possesses sufficient resources to do 
the work ourselves – such as the design of 
Offshore Patrol Vessels, which was well within 
our capacity to do so.

In our region, South Korea has a defence 
budget the same size as Australia’s – and that 
country produces a huge amount of its own 
hardware. After learning through importing 
products and technology transfer programs, the 
Republic of Korea now designs, produces and 
exports (amongst other things) their own: Main 
Battle Tanks; submarines; frigates; jet trainer / 
light attack aircraft; helicopters; radios; electronic 
warfare systems – and they have also developed 
a thriving space industry from scratch. 

Even though South Korea has bought some 
US systems such as the F-35, they are also 
developing their own 4++ / 5th generation twin-
jet combat aircraft – the first of which will start 
flight trials later this year. Other nations such 
as Sweden and Israel have defence budgets 
much smaller than Australia’s and yet have a 
far higher level of sovereign capability than we 
currently have or are likely to achieve in the next 
few years. Sweden builds its own submarines 

and Gripen fighter aircraft; Israel, admittedly 
with the financial support of the US, produces a 
dazzling array of everything from small arms and 
UAVs through to Main Battle Tanks and nuclear 
weapons – though we can’t talk about the latter.

It’s not a matter of how much money you have 
but rather where to spend it – and Australia 
has transferred tens of billions of dollars to 
overseas suppliers when even a small fraction 
of that would have made a huge difference 
locally. Readers might wish to look at the C4 
EDGE article that appears in this edition. At 
least the trend is reversing – though years 
later than it should have. Both major parties 
share responsibility for this, apparently never 
really questioning the orthodoxy that the US will 
defend us and supply us no matter what. While 
no one was able to predict Donald Trump by 
name years in advance, many analysts were able 
to foresee such a general development – and 
were roundly laughed at as being a bunch of out 
of touch alarmists. Who’s laughing now?

Transformation to a much higher level of 
sovereign capability – something that used to 
be called defence self-reliance – takes years 
to achieve, but at least we are moving in the 
right direction. Of more immediate concern are 
developments underway in our region right now – 
especially China’s growing belligerence towards 
Taiwan. This may be the first important foreign 
policy test for Joe Biden.

As the head of the Australian Strategic Policy 
Institute Peter Jennings warns us: war between 
the US and China over Taiwan is alarmingly 
close, with Beijing carrying out major violations 
of that country’s airspace on an almost daily 
basis. This is not to suggest that China wants 
war – but in a state of heightened tension 
mistakes can happen and once shooting starts 
it can be difficult to stop. If the worst happens, 
Washington will expect regional allies such as 
Australia and Japan to become involved. 

All of this is another reason why Australia 
needs to develop our own network of regional 
alliances independent of the US, starting with a 
security pact with Indonesia – which by 2030 will 
be Asia’s 4th largest economy.

EDITORIAL
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GENERAL NEWS

HANWHA LAUNCHES THE 
REDBACK IN AUSTRALIA

12 January 2021
Hanwha Defense Australia and Team Redback 
have launched the Redback Infantry Fighting 
vehicle ahead of delivering three Redback vehicles 
to compete in the test and evaluation trials being 
conducted as part of the Risk Mitigation Activity for 
project Land 400 Phase 3.

Land 400 Phase 3 is an A$18 billion to A$27 
billion project tasked to acquire a fleet of tracked 
Infantry Fighting Vehicles that will replace the 
M113AS4 fleet. This is the first time that the ADF 
will have a dedicated Infantry Fighting Vehicle and 
will be the cornerstone of the Army Close Combat 
Capability. Close Combat Capability is the chief 
contribution of Army to combat operations.

The Risk Mitigation Activity involves detailed 
test and evaluation of the vehicles that will be 
undertaken throughout 2021 with the aim of 
providing objective quality evidence to support a 
Government decision on the preferred tenderer. 
Team Redback is the group of companies led by 
Hanwha Defense Australia that will deliver the best 
of breed technologies from around the world and 

Australia. Team Redback currently includes Electro 
Optic Systems, Elbit, ECLIPS, Milspec, Bisalloy, 
Soucy, Marand and CBG Systems and continues 
to expand rapidly. The aim of Team Redback is to 

deliver an Infantry Fighting Vehicle capability to the 
Commonwealth that integrates the best of Korean 
manufacturing expertise and armoured vehicle 
design with Australian production, supply and 

AS21 Redback in Australia (Hanwha Defense Australia photo)



integration know-how.
Hanwha’s Redback is a next generation IFV 

developed specifically for the Australian Infantryman 
with advantages literally built into it from the ground 
up. Equipped with advanced situational awareness 
systems normally found on jet fighters such as 
see through vision and helmet slaved systems, the 
Redback rides on rubber tracks that reduce noise 
and vibration while offering superior ride quality for 
its crew and the soldiers it protects.

The vehicle boasts an advanced layered 
protection system including Elbit’s active protection 
system, Plasan’s world class armour and a 
structure designed to protect occupants from the 
effects of blast. All this is supported on independent 
suspension system which does not use torsion 
bars thus supplying more space for innovative blast 
mitigation systems which remove the dependence 
on old fashioned suspended footrests and other 
design constraints.

The Redback’s Australian turret has Active 
Protection Systems, onboard training systems and 
situational awareness technology all brought together 
for the first time in a dedicated IFV turret designed 
right from the start around the infantry soldier.

All integration work needed to prepare the 

Redback for the Risk Mitigation Activity trials has 
been undertaken locally by members of Team 
Redback as part of an unprecedented Australian 
Industry Capability component of Hanwha’s Land 
400 Phase 3 bid.

Redback’s main armament is a Mk44S 
Bushmaster II 30mm cannon capable of firing 
all natures of 30mm x 173mm ammunition in 
service with 19 nations, including the US, the UK, 
and other allies and NATO forces. The cannon 
fires ammunition from numerous providers, 
including advanced munitions such as proximity 
fused rounds. Every cannon is fitted with a 
fuse setter for programmable rounds such as 
programmable air burst munition and proximity 
fused rounds. It can also be rapidly upgraded to 
the 40mm Supershot by exchanging three parts, 
giving increased lethality without the need to 
modify the turret or cannon.

The Redback is also armed with a 7.62mm 
co-axially mounted machine gun, and the Electro 
Optic System’s remote weapons station can be 
fitted with a range of weapons including 7.62mm 
machine gun, .50 calibre machine and an 
automatic grenade launcher.

If selected for Land 400 Phase 3 Hanwha will 

construct the vehicles at a purpose-built facility 
in Greater Geelong heralding the return of large-
scale vehicle manufacturing to the area. The three 
Redback Infantry Fighting Vehicles to be used in the 
RMA have been built using Australian made Bisalloy 
steel from the company’s plant in Unanderra, just 
south of Sydney A range of other technologies will 
be showcased including an Australian developed 
T2000 turret that will be test fired later this year as 
part of the RMA trials.

Australian owned and operated company 
Electro Optic Systems will develop, manufacture 
and support the T2000 turret in Australia. It will 
combine the proven ELbit MT30 Mk2 turret with 
EOS’ fire control and electro optic technology. This 
would provide a sovereign capability to maintain 
and update the key turret systems in Australia. 
The company has focused their integration efforts 
on improving interoperability between high-tech 
components while maximising protection, utility and 
vision for the crew.

According to the Price Waterhouse Coopers report 
commissioned by Hanwha the company’s Land 400 
Phase 3 Australian Industry Capability package will 
generate A$9 billion in total economic impacts across 
Australia with A$5.7 billion generated in Victoria.

GENERAL NEWS
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FUTURE READY - 
STRENGTHENING ARMY'S 
ARMED RECONNAISSANCE 
CAPABILITY
15 January 2021
The Australian Army’s armed reconnaissance 
capability will be strengthened following the 
selection of Boeing Apache Guardian to replace 
Army’s Armed Reconnaissance Helicopter (ARH) 
from 2025.

Minister for Defence, Senator the Hon Linda 
Reynolds CSC said the AH-64E Apache Guardian is 
equipped with improved sensors, communications 
suites, attack capabilities and improved survivability.

“This new ARH capability will strengthen 
Australia’s armed reconnaissance force to better 
shape our strategic environment and deter actions 
against our national interest,” Minister Reynolds 
said.

“Defence considered a number of helicopters 
against key criteria of proven ability, maturity and an 
off-the-shelf operating system.

“The Apache Guardian is the most lethal, most 
survivable and lowest risk option, meeting all of 
Defence’s capability, through-life support, security, 
and certification requirements.

“By pursuing a proven and low-risk system 
offered by the Apache, Defence will avoid the 
ongoing cost and schedule risk typically associated 
with developmental platforms.”

Lessons learnt from issues with the ARH Tiger 
and other rotary wing projects had informed the 
strategy to seek a proven, mature ARH replacement 
capability.

“The project will deliver on the Government’s 
vision to maximise Australian industry involvement 
in defence capability,” Minister Reynolds said.

“There are potential opportunities for Australian 
industry in logistic support, warehousing services, 

training development, engineering services, and 
maintenance, repair and overhaul.

“Maximising these opportunities for Australian 
businesses will enable the future growth of our local 
rotary wing industry and will present opportunities 
for Australian industry involvement in the aircraft’s 
global supply chain.”

Detailed transition planning will be conducted 
to ensure effective management of the skilled 
workforce, across Defence and industry, as Defence 
transitions the Tiger to the Apache.

TWO MORE P-8A POSEIDON 
AIRCRAFT BOOSTS MARITIME 
PATROL CAPABILITY
30 December 2020
Air Force’s maritime patrol capability will be 
boosted with Australia set to acquire two more 
P-8A Poseidon surveillance and response aircraft, 
bringing the total fleet size to 14. 

The Government has also approved sustainment 
funding for the current approved fleet of three MQ-4C 
Triton aircraft.

Minister for Defence, Senator the Hon Linda 
Reynolds CSC said the announcement is part of 
the Morrison Government’s unprecedented $270 
billion investment in defence capability over the next 
decade.

“Together, the Poseidon and the Triton will 
provide Australia with one of the most advanced 
maritime patrol and response capabilities in the 
world,” Minister Reynolds said. 

“The Poseidon is a proven capability that will 
conduct tasks including anti-submarine warfare, 

maritime and overland intelligence, surveillance and 
reconnaissance, and support to search and rescue 
missions.

“These additional aircraft will enhance Air Force’s 
flexibility to support multiple operations and will play 
an important role in ensuring Australia’s maritime 
region is secure for generations to come.”

“The Morrison Government’s continued investment 
in the Poseidon program is also creating more 
Australian jobs and opportunities for Australian 
small businesses.

“Several Australian companies are already 
completing work for Boeing Defence Australia, and 
industry investment including facilities works is over 
$1 billion.”

The additional Poseidon aircraft are to be 
purchased through our existing Cooperative Program 
with the United States Navy.

Minister Reynolds said being part of the 
Cooperative Program with the United States Navy 
allows Australia to share in the benefits of their 
technical expertise and divide project costs.

“Defence is committed to this cooperative 
approach; together we are striving to develop this 
military technology to the highest standards,” 
Minister Reynolds said.

The Poseidon is a highly versatile, long 
endurance platform capable of a range of mission 
types including Maritime Intelligence Surveillance 
and Reconnaissance and striking targets above and 
below the ocean’s surface. a

The planned integration of the Long Range Anti-
ship Missile (LRASM) into Air Force capability will 
also allow it to strike adversary surface vessels at 
significantly increased ranges.

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

A RAAF P-8A Poseidon
Credit: CoA / Craig Barre
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D ifferent air forces – and indeed different 
service chiefs – can have divergent views 
on what represents IOC. The first service 

to make such a declaration about their F-35s was 
the U.S. Marine Corps operating the B variant 
way back in July 2015. This was not because of 
the technical maturity of the aircraft but rather 

because of the somewhat aggressive, risk-taking 
nature of the Marines, aided by the deployable 
logistic support package available for shipboard 
deployments. By comparison, the USAF declared 
IOC in August 2016 and then the USN in February 
of 2019.

Asked for an update on the program, Defence 

said that 33 F-35A aircraft built by Lockheed 
Martin have been accepted by Australia so far, 
with 30 of them now at RAAF Base Williamtown, 
and three remaining in the US awaiting ferry to 
Australia in 2021. Eight aircraft are set to be 
delivered between January and June 2021, and an 
additional 15 Australian aircraft are programmed 

KYM BERGMANN // CANBERRA

RAAF DECLARES F-35 INITIAL OPERATIONAL 
CAPABILITY

While most Australians were relaxing during the Christmas break, on December 28 Defence Minister Linda Reynolds made an 
announcement of considerable significance: the RAAF have concluded that their F-35A aircraft are combat ready. More formally known 
as achieving Initial Operational Capability, this is a statement that they can be deployed on active operations. This does not mean that 
they are at 100% of their capability – that is expected to come in 2023 – but that they are good enough in their current state to be 

sent in harm’s way.

RAAF F-35A Lightning II aircraft A35-016 operated by No. 3 Squadron.
Credit: CoA / Craig Barrett

F-35



for delivery in the 2021/22 financial year. What 
they contribute to the ADF is considerable, with a 
spokesperson saying:

“The F-35A brings into force a stealthy multi-
role aircraft capable of conducting air-to-air and 
air-to-surface missions.

“The F-35A Lightning I I incorporates 
comprehensive stealth technology, electronic 
protection, electronic attack and advanced 
countermeasures to survive in demanding threat 
environments. It has fused, multispectral sensors 
and advanced networking capabilities for an 
unprecedented level of situational awareness 
and when combined with advanced weapons, 
will deliver increased lethality against heavily 
defended targets.

“The F-35A is able to operate with aircraft 
such as the F/A-18A/B Classic Hornet, F/A-18F 
Super Hornet, E-7A Wedgetail Airborne Early 
Warning and Control aircraft, and the EA-18G 
Growler Airborne Electronic Attack aircraft. 
Interoperability includes, but is not limited to, the 
use of the Link-16 networks to share information.”

Defence says that following withdrawal from the 
F-35 Pilot Training Centre at Luke Air Force Base 
in the US in 2020, all F-35A conversion training is 
now conducted in Australia. Defence has already 
trained nine Australian F-35A pilots at the RAAF 
Base Williamtown Integrated Training Centre 
(ITC) last year. Training has also been delivered 
to over 350 maintenance and support personnel 
in the ITC to date.

Looking ahead for the rest of this year, the 
F-35A force has a busy training schedule that 
consists of workforce transition from F/A-18A/B 
‘Classic’ Hornet, as well as exercises and activities 
designed specifically to support force generation 
and capability outcomes and milestones. The 
F-35A is planned to participate in a number 
of exercises in Australia and abroad, including 
deployments to RAAF Base Tindal in the Northern 
Territory, and to Alaska for Exercise Red Flag.

Asked for a comment about the achievement 
of IOC, the Chief Executive of Lockheed Martin 
Australia, Joe North, said:

“As the original equipment manufacturer, we 
are proud to be the lead sustainment partner 
of choice for the Royal Australian Air Force’s 
growing fleet of fifth-generation F-35As.

“Lockheed Martin Australia’s presence in 
Williamtown has continued to grow as we have 
invested in the establishment of a sovereign 
defence capability to sustain the RAAF’s F-35 
fleet.

“Along with our local industry partners, nearly 

200 Lockheed Martin Australia employees are 
now dedicated to sustaining Australia’s F-35 
fleet, delivering the capability edge necessary to 
defend Australia’s national interests both at home 

and abroad.
“To ensure Australia has the local expertise and 

experience necessary to sustain the F-35 fleet 
over the full life of the program LMA continues 
to invest in engineering training initiatives and 
partnerships with Newcastle vocational and 
tertiary providers.”

An enduring feature of the entire F-35 program 
is that it is still sometimes described as “troubled” 
or “controversial”. It isn’t. That was about a 

decade ago when there were significant problems 
with cost and schedule over runs and there was 
speculation that it could be cancelled – or at least 
the number of jets could be slashed. If the latter 

had occurred it could have had the same effect 
as termination as it might lead to a cost spiral of 
death, with fewer aircraft driving up the unit price, 
leading to orders being cancelled because of 
price increases, leading to an even higher amount 
for each aircraft – and so on.

This was avoided by pausing the acquisition 
in 2011 and pushing the reset button, leading to 
greater efforts to achieve commonality between 
the A, B and C variants and to more aggressively 
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An enduring feature of the entire F-35 program is that it is still 
sometimes described as “troubled” or “controversial”. It isn’t.

Lockheed Martin is building them at a rate of two aircraft 
approximately every three days, with more than 600 delivered so 
far out of a total of 3,000 that are likely to be ordered before the 

production line closes in the 2040s.

RAAF F-35A Lightning II aircraft conduct a flypast of HMAS Sydney during an air warfare serial off the coast of New South 
Wales. Credit: CoA / Leo Baumgartner

F-35



test the aircraft and fix faults concurrently with 
finalising the design. The year before, US Defense 
Secretary Robert Gates not only sacked the 
officer in charge, Major General David Heinz, 
but also withheld $614 million from Lockheed 
Martin – twin shocks that ended any sense of 
complacency about the status of the program.

While not entirely smooth sailing since, most 
key milestones have been achieved. Lockheed 
Martin is building them at a rate of two aircraft 
approximately every three days, with more than 
600 delivered so far out of a total of 3,000 that 
are likely to be ordered before the production 
line closes in the 2040s. The user base keeps 
expanding, with the UAE signing up for 50 
F-35s in the last hours – literally – of the Trump 
Presidency. Several existing customers are highly 
likely to increase their fleets, including Australia 
with the RAAF potentially buying another 36 as 
replacements for the Super Hornet and Growler 
fleets.

In our region, Japan, South Korea and Singapore 
are all F-35 customers, with the latter almost 
certain to increase their order of 12 short take 

off and vertical landing B variants. Taiwan is also 
interested in buying them, but the US is holding 
off from concern about upsetting China – for now.

Due to their stealth characteristics combined 
with their sensors and networking capabilities, 
they are proving to be game changers not only 
in exercises – where they have enormous kill/
loss ratios of 30:1 or even 30:0 against previous 
generation aircraft – but also in combat. They have 
been used by the Israeli Air Force on numerous 
missions, but exact details have not been publicly 
disclosed. Suffice to say that whenever there are 
reports of Hezbollah missile storage facilities in 
Syria being attacked and destroyed by unseen 
adversaries, there is a reasonable chance that 
F-35s have been involved.

While China and Russia also have their 5th 
generation combat aircraft programs underway, for 
at least the next decade the F-35 will enjoy a huge 
numerical advantage. The Su-57 is in production 
with 12 built out of an initial Russian Air Force 
requirement of 76. The even more mysterious 
Chinese J-20 was first seen a decade ago and it 
is believed that around 50 have been constructed. 
However, given the size of the country’s economy 
and its huge industrial base it is possible that 
production could be ramped up rapidly.

The fact that Australian companies have won 
$2.7 billion worth of work on the F-35 program so 
far should be seen as a bonus.
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RAAF F-35A Lightning II aircraft off the east coast near RAAF Base Williamtown, New South Wales. Credit: CoA / Jay Cronan

Roll out of first Israeli F-35 (Lockheed Martin / F-35 JPO photo)

Suffice to say that whenever there are reports of Hezbollah 
missile storage facilities in Syria being attacked and destroyed by 
unseen adversaries, there is a reasonable chance that F-35s have 

been involved.
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the proven NASAMS system.

AMRAAM ER expands current NASAMS System  
capabilities and intercepts targets 
at significantly higher altitudes and 
longer ranges

A powerful missile mix with current AMRAAM 
– one system – one launcher – same logistics

HIGHER 
 LONGER

kongsberg.com



GUIDED MISSILES

AIR-TO-AIR MISSILES
The air-to-air missiles in use by the ADF include 
the ASRAAM (Advanced Short Range Air-to-Air 
Missile) which is the next generation infrared-
guided missile, designed and built by MBDA UK, 
to provide enhanced aerial combat capabilities 
for fighter aircraft such as the RAAF’s F/A18. 
The ASRAAM missile can be deployed to engage 
targets within visual range combat operations. It 
offers high speed and exceptional agility during its 
flight time. It is capable of engaging targets under 
complex environmental conditions and is compatible 
with aircraft armed with Sidewinder or AMRAAM 
missiles. 

Supersonic AMRAAM missiles, manufactured 
in the United States by Raytheon, are intended 
for beyond visual range engagements. Each 
RAAF F-35A Lightning II centre bay can hold 
three AMRAAM missiles, which are known as the 
AIM-120 SLAMMER in the US. Each AMRAAM 
employs active radar target tracking, proportional 
navigation guidance, and active radio frequency 
target detection. They can also be carried and fired 
from pylons on the RAAF’s F/A-18F Super Hornet 
and EA-18G Growler aircraft.

AIM-9 Sidewinder missiles manufactured by 
Raytheon have a short range of up to 35 km. The 
Sidewinder infra-red homing missile travels at Mach 
2.5 and is deadly in aerial combat. Relatively old and 
inexpensive, it is likely to remain in RAAF service in 
the future. The latest variant from Raytheon is the 
AIM-9X which is now equipping Growlers, Super 
Hornets and Lightning II fighter aircraft. 

AIR-TO-SURFACE MISSILES
AGM-88 HARM (High-speed Anti-radiation Missile) 
carried by Growlers is a tactical, air-to-surface missile 
designed to home in on electronic transmissions 
coming from surface-to-air radar systems.

AGM-114N HELLFIRE is a precision air-to-ground 
weapon with semi-active laser homing and millimetre 
wave radar seeker guidance delivering multi-target 
capability and strike lethality. It is capable of attacking 

targets out to eight kilometres and reaches speeds 
in excess of 1600 km/hr. The AGM-114N variant 
which the Royal Australian Navy has purchased 
contains a Metal Augmented Charge and is ideal for 

Navy’s use from the MH-60R Seahawk helicopter, 
which can carry up to eight Hellfire missiles, in the 
anti-surface warfare role. 

The Army’s Tiger ARH fires 70mm rockets and the 
blast fragmentation Hellfire missile (AGM-114M), 
which defeats "soft" targets such as buildings, 
bunkers, light-armoured vehicles and caves. They 
have a laser designator incorporated in the Strix 
sight for the firing of Hellfire II missiles. 

Army has successfully trialled the AGM-114R 
Romeo multipurpose missile which is the latest in 

the Hellfire II missile range. The missile integrates 
capabilities of all previous Hellfire II variants 
equipped with semi-active laser seekers into a single 
missile, defeating a range of targets. 

The AGM-114R also features a variable warhead, 
which Lockheed Martin says is intended to work well 
against all three target types of armoured vehicles, 
fortified positions or soft and open targets, which 
can be selected by the aircrew while airborne 
without having to be pre-set prior to departure. 

Defence’s just announced selection of Boeing’s 
AH-60E Apache helicopter, equipped with this 
Hellfire Romeo missile, is a replacement for the 
existing Tiger ARHs. 

AGM-158 JASSM (Joint Air-to-Surface Standoff 

GEOFF SLOCOMBE // VICTORIA

AIR-LAUNCHED GUIDED MISSILES
In a little over one hundred years, we have gone from early World War 1 aerial battles between biplanes where opposing pilots in 

goggles and colourful scarves fired pistols at each other, to today’s guided munitions fired at high speed from a long standoff distance 
towards their target. In the near future hypersonic guided missiles will be launched at even greater distances from their target and 

travel at five times the speed of sound (5 x 343 m/s = 1.715 km/sec) or even faster. ADF aircraft are equipped with a range of air-to-air 
missiles, air-to-surface missiles, anti-ship missiles, all with rocket propulsion, and general-purpose laser and GPS guided glide bombs. 
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Royal Australian Air Force Armament Technician, Leading Aircraftman Brendan King, from No. 6 Squadron, inspects the 
radome of an AGM-88 High-speed Anti-Radiation Missile fitted to an EA-18G Growler. Credit: CoA / Colin Dadd

Supersonic AMRAAM missiles, manufactured in the United States 
by Raytheon, are intended for beyond visual range engagements. 



Missile) manufactured by Lockheed Martin is a 
900 kg class weapon with a penetrator/blast 
fragmentation warhead. JASSM employs precision 
routing and guidance in adverse weather, day or 
night, using a state-of-the-art infrared seeker in 
addition to the anti-jam GPS to find a specific 
aimpoint on the target. Its stealthy airframe makes it 
extremely difficult to defeat.

ANTI-SHIP MISSILES
AGM-84 HARPOON is the premier surface warfare 
weapon in service today. It is an all-weather, over-
the-horizon weapon designed to execute both land-
strike and anti-ship missions against a range of 
targets. In ADF service it is carried by the new RAAF 
fleet of P-8A Poseidon maritime patrol aircraft as 
well as Super Hornets 

Navy’s MH-60R launched Mark 54 torpedo is a 
classic weapon which can be used against surface 
shipping.

The Long Range Anti-Ship Missile (LRASM) 
is being acquired from the United States Navy 
under Project AIR3023 Advanced Maritime Strike 
Systems for the Air Combat Capability. This project 
has been approved to spend around $800 million 
to acquire LRASM weapons and fund aircraft 
integration, facilities, training and support services. 
Initially LRASM will be used on the F/A-18F Super 
Hornets, and subsequently integrated onto the P-8A 
Poseidon.

GENERAL PURPOSE BOMBS
These conventional and laser guided bombs can be 
carried by Lightning II and Super Hornet aircraft.

AGM-154 JSOW (Joint Standoff Weapon) made 
by Raytheon is a glide bomb for engagement of 
defended targets from outside the range of standard 

anti-aircraft defences.
GBU-10 Guided Bomb Unit Paveway II laser 

guided bomb is a very accurate weapon but now of 
ageing design.

GBU-15 modular weapon system is combat-
proven, precision-guided and capable of destroying 
a variety of heavily defended targets. The GBU-15 
can deliver either a 900 kg general-purpose bomb or 
a 900 kg penetrating bomb with pinpoint accuracy 
by data link control, from low to high altitude, at a 
significant standoff distance. The GBU-15’s seeker 
can be either locked onto the target before or after 
launch for automatic weapon guidance or manually 
steered by the weapon systems operator using 
either a television or an imaging infrared seeker.

GBU-31 Joint Direct Attack Munitions (JDAM 
and laser JDAM) is a guidance kit that converts 
unguided bombs into all-weather GPS precision-
guided munitions.

SDB-1 (Small Diameter Bomb) is an advanced 
GPS precision-guided glide bomb that provides 
aircraft with the ability to carry a higher number of 
weapons and accurately strike multiple targets in a 
single combat sortie.

HYPERSONIC MISSILES
Th Government has committed to develop high-
speed long-range strike capabilities to build a more 
capable and agile Australian Defence Force. In 
December 2020 Australia and the United States 
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Royal Australian Air Force Aircraft Technician, Leading Aircraftman Jake Irvine, prepares to load the ATM-84J Harpoon onto a 
P-8A Poseidon Aircraft at Marine Corps Base, Hawaii, during RIMPAC 18. Credit: CoA / Bonny Gassner

Aircraft 902 from NUSQN 725 fires the first 'Hellfire' missile from the MH-60R Seahawk 'Romeo', in Florida, United States of 
America. Credit: CoA / Stephan Immerz



16 Asia Pacific De ence Reporter FEB 2021

signed a new collaborative agreement to develop 
and test hypersonic cruise missile prototypes.

This agreement will take place under the Southern 
Cross Integrated Flight Research Experiment 
(SCIFiRE) to cooperatively flight test full-size 
prototype hypersonic cruise missiles.

Minister for Defence, Senator the Hon Linda 
Reynolds CSC said maintaining Australia’s 
technological edge and capability superiority is key 
to this Government’s strategic planning.

“I am pleased to see this agreement come to 
fruition following my discussions with then Secretary 
Esper during my visit to the United States in July 
this year,” Minister Reynolds said. “At AUSMIN, 
we acknowledged the unique role of our defence 
partnership to maintain our competitive edge, and 
affirmed the value of bilateral collaboration on 
hypersonics.”

The SCIFiRE Program is based on more than 15 
years of collaboration between Australia and the 
United States on science and technology research 
into hypersonic scramjets, rocket motors, sensors, 
and advanced manufacturing materials.

“Developing this game-changing capability with 
the United States from an early stage is providing 
opportunities for Australian industry,” Minister 
Reynolds said. “This demonstrates the Morrison 
Government’s commitment to strengthening 
Australia’s sovereign defence industry while creating 
more high-tech Australian jobs and enhancing the 
ADF’s self-reliance. Investing in capabilities that 
deter actions against Australia also benefits our 

region, our allies and our security partners.
Air Marshal Mel Hupfeld AO, DSC, Chief of Air 

Force is excited about SCIFiRE’s potential. “The 
SCIFiRE initiative is another opportunity to advance 
the capabilities in our Air Combat Capability 
Program to support joint force efforts to advance 
Australia’s security and prosperity. Working with our 

Defence scientists here in Australia and our partners 
in the US Air Force and across the US Department 
of Defense on leading edge capabilities brings out 
the best in our Air Force team.”

IN CONCLUSION
The RAAF’s F-35As have two internal weapon bays, 
to preserve stealth, with two weapons stations 
each. One dedicated air-to-air station for AMRAAM 
and one multi-purpose station which can carry 1 x 
AMRAAM, or 1 x GBU-12 Paveway II, or 1 x GBU-31 
JDAM, or 4 x SDB I. Defence advised APDR that 
JASSM is not yet cleared on F-35A.

RAAF’s last squadron of Classic Hornets carry a 
similar range of guided missiles as Super Hornets 
plus JASSMs, but will be replaced at the end of 
2021 by F-35A aircraft.

The aircraft of all three ADF Services are now 
equipped with a range of modern air-launched 
guided missiles which should make any potential 
adversary think twice before taking actions which 
might invoke a response by the ADF using these 
weapons.

The elephant in the room is the advent of 
hypersonic missiles, currently under development. 
There is a lot yet to be learned about their accuracy, 
reliability, guidance systems, and suitably equipped 
launch platforms in case they need to recall or 
self-destruct these missiles before harm is done.an 
EA-18G Growler.

A No. 1 Squadron F/A-18F Super Hornet, loaded with a Joint Standoff Weapon, takes off on a training mission from RAAF 
Base Amberley. Credit: CoA / Peter Borys

A pair of F/A-18A Hornets from Air Task Group 630 Strike Element flying in the Middle East Region during an Operation Okra 
mission. Credit: CoA / David Gibbs

GUIDED MISSILES



AIR 6500

With the RAAF having recapitalised many 
of its combat platforms – particularly 
with the acquisition of F-35s, but also 

Super Hornets and Growlers – the challenge is how 
these can best be networked. They will also need 
to take advantage of surveillance data from assets 
such as JORN, Wedgetail and P-8A maritime patrol 
aircraft. Future platforms including Triton, Peregrine 
and Sky Guardian need to be part of the mix.

Pulling all of this together is no easy undertaking. 
Asked for a progress report on AIR 6500 following a 
two-year pause, Defence explained:

“In the 2020 Defence Strategic Update and 
the 2020 Force Structure Plan, the Government 
reinforced the requirement for the Australian Defence 
Force (ADF) to have an Integrated Air and Missile 
Defence system, which was first established in the 
2016 Defence White Paper. 

“AIR6500 Phase 1 is the acquisition of a Joint Air 
Battle Management System, which will provide the 
architecture at the core of the ADF’s future Integrated 
Air and Missile Defence capability. AIR6500 Phase 
1 will start delivering capability from the mid-2020s. 
The Commonwealth continues to work to select a 
Strategic Partner to lead the delivery of AIR6500 
Phase 1. Further information on AIR6500 Phase 1 
will be announced by Government in early 2021. 

“AIR6502 Phase 1 (previously AIR6500 Phase 2) 
is the acquisition of a Medium Range Ground-Based 
Air Defence capability. Initial Operating Capability 
is planned for the late 2020s. Defence’s focus for 
2021 is to further develop acquisition options based 
on both existing and emerging systems, as well as 
both commercial and Government-to-Government 
approaches. This includes further development 
of detailed operational concepts and functional 
performance requirements.”

The Defence Strategic Update 2020 identified 
that the proliferation of ballistic and advanced 

missiles means Australian deployed forces require 
additional defences to be survivable in combat 
operations in the region. In response, Defence says 
it has established project AIR6503 Phase 1 which 
will deliver a deployable defensive system against 
the advanced missile threat, to include ballistic and 
hypersonic threats. A strong defence against these 
threats also enhances deterrence. As this project is 
just commencing, Defence is considering a range of 
response options against a suite of advanced high-
speed missile threats. AIR6503 Phase 1’s Initial 
Operating Capability is planned for the mid-2030s.

AIR6500 Phase 1 will integrate the AIR6502 
Phase 1 medium range system, AIR6503 Phase 1 
advanced missile defence system, as well as the 
LAND19 Phase 7B short range system as part of 
a layered Integrated Air and Missile Defence effect. 
LAND19 Phase 7B is the NASAMS air defence 
system being delivered by Raytheon Australia in 
conjunction with local phased array radar supplier 
CEA.

It will also integrate other missile defence systems 
such as the E-7A Wedgetail, and Navy’s Air Warfare 
Destroyer (upgraded under SEA4000) and Future 
Frigate (SEA5000). While these are all separate 
acquisition projects, the capabilities they represent 
are managed as part of an Air Force-led Integrated 
Air and Missile Defence Multi-Domain Program 
Management Office formed in early 2020.

Defence is continuing with an acquisition strategy 
of working cooperatively with four well credentialled 
U.S. prime contractors via their Australian 
subsidiaries. It seems that Defence is looking to 
keep all of them involved but will move to a shortlist of 
two Strategic Partners and then ultimately to a single 
entity. The parent companies are: Boeing; Lockheed 
Martin; Northrop Grumman and Raytheon. 

We contacted each of them to discuss their recent 
activities.

BOEING DEFENCE AUSTRALIA
Boeing stated:

“Boeing Defence Australia has a long history of 
delivering complex defence programs that meet the 
operational needs of the Australian Defence Force. 
Our 2,500 Australian-based employees are ready to 
partner again with the ADF to deliver the AIR6500 
Joint Air Battle Management System, alongside a 
strong Australian team of small to medium enterprises 
with innovative capabilities.”

LOCKHEED MARTIN AUSTRALIA
The company said it has nothing to add at the moment, 
indicating that a major announcement will be made in 
the coming weeks.

NORTHROP GRUMMAN AUSTRALIA
The company emphasised that their response will very 
much be an Australian one designed to contribute to 
sovereign capability (see attached graphic). This will 
be done by partnering with the team in the parent 
company that is delivering the U.S. Army’s Air & Missile 
Defense Battlefield Command System (IBCS), which 
has many of the capabilities being sought in AIR 6500. 
This is not a case of shoehorning IBCS into Australia, 
but rather using the basic modular architecture and 
flexibility of the system to develop a solution that aligns 
fully with the RAAF’s requirements.

This is possible because the architecture of IBCS is 
system, sensor and shooter agnostic – so the interface 
with unique Australian elements can be managed. 

IBCS reached an important milestone on January 
14 when it reached milestone C approval to move to 
Low-Rate Initial Production. Northrop Grumman said 
of the decision:

“To achieve Milestone C, Northrop Grumman 
worked in partnership with the U.S. Army’s Integrated 
Fires Mission Command Program Office in the system 
engineering, design, development and testing of IBCS 

KYM BERGMANN // CANBERRA

INTEGRATED AIR & MISSILE DEFENCE 
PROGRAM RESTRUCTURED AND  

MOVING AHEAD
One of the longstanding gaps in Australian defence capability has been the absence of an overarching approach to air and missile 

defence. This region has seen a huge increase in the number and capability of potential threats from aircraft, cruise, and soon 
hypersonic missiles. Navy ships can protect themselves, Army has capable short range systems – and the RAAF has aircraft, radars 

and a command and control structure that also contains major components that could be part of an integrated solution.
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AIR 6500

hardware and software. Since 2015, the program has 
executed seven successful flight tests conducted 
under complex and operationally realistic conditions, 
demonstrating new game changing capabilities that 
the system will deliver upon fielding.

“Most recently, IBCS underwent a Limited User 
Test that included testing of an operational Air and 
Missile Defense Battalion Task Force and featured two 
operational flight tests, which culminated in successful 
intercepts of complex, threat representative cruise and 
ballistic missile targets. Over its development life cycle, 
IBCS has undergone extensive hardware-in-the-loop 
(HWIL), environmental, live fire, and developmental 
testing and has participated in numerous Joint and 
U.S. Army exercises. These tests and exercises along 
with soldier touch-points have provided excellent 
feedback and data to drive significant performance 
improvements throughout the development phase of 
the IBCS program to inform the Milestone C decision.”

Northrop Grumman says that IBCS is the 
centrepiece of the U.S. Army’s modernisation 
strategy for air and missile defence to address the 
changing nature of warfare. Designed to connect 
the force for unified action across all domains 
against evolving threats, IBCS is a software-defined, 
network-enabled command and control system that 
integrates and optimizes “any-sensor, best-effector” 
toward enabling Joint Multi-domain Operations and 
command and control. According to the company, 
it utilises multiple sensors and effectors to extend 
the battlespace, engage threats providing 360° 
protection, increases survivability by enabling early 
detection and continuous tracking, and delivers 
transformational warfighting capabilities.

IBCS was ordered by Poland in 2018 through the 
Foreign Military Sales system as the principal element 
in that nation’s air defence recapitalisation project. 
The U.S. Army awarded a $713 million production 
contract to Northrop Grumman the next year. The 
company announced on January 14 – the same day 
as the Milestone C decision - that production has 
started for Poland.

The approach for AIR 6500 looks to be somewhat 
different, where Northrop Grumman Australia will 
provide a locally produced solution and will commission 
the parent company where appropriate for elements 
of technology – of which IBCS will presumably 
be an important component. The project will be 
delivered by Australians working within the standard 
AUSDEFCON tendering template – and will involve a 
network of local suppliers and subcontractors.

RAYTHEON AUSTRALIA
The company declined to provide any information 
for this article.



AIR DEFENCE 
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Air defence was one of the new Ministry 
of Defence’s first major and most 
comprehensive projects. Unlike most 

militaries that use GBAD, Singapore’s approach to 
air defence was at the national level, consisting of a 
multi-layer overlapping umbrella. On Dec 17, 2020, 
it reached a new milestone with the officiation of the 
next generation Island Air Defence (IAD) system. 

The Island Air Defence program started around 
2006, set out to modernise the Republic of Singapore 
Air Force (RSAF) GBAD systems to deal with 
emerging threats like unmanned systems, as well as 
ground and air launched munitions. 

 

THE C2 NETWORK 
One of the cornerstones of IADS is the open network 
architecture that allows radar systems and firing units 
to gain access to a single commonly recognised 
air picture, regardless of model and make of the 
hardware. Developed by Singapore Technologies 
Engineering, DSO National Laboratories and Defence 
Science and Technology Agency (DSTA), the 
networked C2 systems fuse track information across 
all radar systems, taking advantage of each platform's 
characteristics and strengths. Doing so also makes 
the missile units extremely hard to defeat by hostile 
suppression of enemy air defence (SEAD) missions 
since they are not slaved to one radar system. It is 
also linked to the civil aviation radar system and flight 
plan database, enabling the air defence command to 
automatically identify all aircraft within the Singapore 
flight information region. 

The network is fed by long range radars such as 
the Lockheed Martin FPS-117, IAI ELM-2084 multi 
mission radar as well as over-the-horizon capabilities 
from Gulfstream G550 airborne early warning (AEW) 
aircraft and TCOM55 aerostat-mounted ELM-2083. 
The latter now provides an unprecedented persistent 
‘look-down’ surveillance capability round the clock, a 
task only carried by AEW platforms in the past. 

Closer to the ground, high resolution and low-level 
radar coverage is provided by Thales Groundmaster 

200 and Saab Giraffe AMB systems. 
A recent upgrade to the C2 system involves the 

addition of a decision support tool that identifies, 
prioritises and recommends the most suitable weapon 
system to tackle incoming threats. Powered by artificial 
intelligence, DSTA performs numerous simulations to 
train the system in scenarios not possible in real-life. 
A simulation to the media demonstrated that the C2 
system identified and tracked around 16 incoming 
threats and recommended using various firing units 
such as the MBDA Aster 30 SAMP/T or Rafael 
SPYDER missiles, depending on the range and 
position of the target. The AI was also able to predict 
the expected track of the target and the GBAD 
missile trajectory. 

 

HIGH LEVEL AIR DEFENCE 
For most of the 30 years since the 1980s, the 
mainstay of Singapore GBAD is the Raytheon 

MIM-23 I-HAWK operated by 163 Squadron. The 
unit received a major update when the first MBDA 
Aster-30 SAMP/T missiles were delivered in late 
2018 and became fully operational in mid-2020. The 
Aster 30 nearly doubles the range of the I-HAWK to 
70km and provides full 360 degree coverage with 
an eight-cell vertical launch system. It is also the first 
missile system in Singapore to counter threats from 
ballistic missiles. 

Paired with the datalink module, the missile 
receives updated data from the integrated radar air 
picture mid-course, arguably making it more robust 
than its original European counterpart. 

While the Republic of Singapore Air Force (RSAF) 
remained tight lipped about the fate of the I-HAWK, 
it is possible that both systems are operational 
concurrently, and when needed, can complement 
each other in protecting the high altitude realm. 

Accompanying the Aster-30 is the Rafael SPYDER 

CHEN CHUANRAN // SINGAPORE 

SINGAPORE’S GAME-CHANGING AIR 
DEFENCE SYSTEM

After Singapore gained independence and inherited the Bristol Bloodhound Mk II missile in the 70s, it was then the most advanced 
ground-based air defence (GBAD) system in the region. However, designed to tackle high altitude Soviet bombers, Singapore 

assessed that the Bloodhound was not sufficient for the defence of the island state - one with virtually no high ground nor strategic 
depth to provide credible early warning against impending low level air attacks. 

The Aster 30 SAMP/T unit consists of the missile, datalink, and communications modules. Credit Chen Chuanren 



short to medium range missile system. Inducted in  
2011, the SPYDER replaced the manpower intensive 
BAC Rapier. Armed with radar guided Derby and 
infrared Python-5 missiles, the SPYDER is also able 
to defeat UAVs and munitions, complimenting the 
Aster 30 in the air defence umbrella. 

LOW DEFENCE AIR DEFENCE 
Last in the GBAD stable is the Saab RBS 70, and 
in February 2020, the RSAF confirmed that it has 
acquired the new RBS 70 NG variant as part of its 
GBAD renewal. Weighing 10kg less than the classic 
version, the RBS 70 NG features an integrated 
digital thermal sight, as well as an automatic tracker 
system. The external tracking function enables the 
Bolide missile to utilise its full design range of 9km as 
even small thumb movements during manual tracking 
makes the missile lose energy and range as it adjusts 
itself. 

RSAF’s RBS 70 are used not only in divisional air 
cover for the army, but also in peacetime scenarios 
where they could be deployed on buildings against 
potential ‘9/11-style’ threats. 

Also in service is the venerable Mechanised Igla, 
a quad SA-18 MANPADS launcher mounted on an 
M113 chassis. Operating in a group of three, the 
Russian Iglas are deployed with armoured and army 
units, providing cover against low level threats. 

 

THE WAY AHEAD 
While the IADS was ‘officiated’ on December 17, 
it does not mark the end of the development of 
Singapore’s air defence umbrella. Colonel Loh Woon 
Liang, Commander Air Defence Group, described 
the IADS as an ever-evolving project, adapting to new 
threats and inducting newer radar and air defence 
systems. 

Defence Minister Ng Eng Hen echoed this, saying 
the IADS is suitable for the current regional threat 
assessment and will serve the RSAF for a few 
decades, while it is ‘tightening up each piece and 
looking for gaps to fill.’ 

Nonetheless, as unmanned systems proliferates 
and become more affordable, the RSAF will have 
to source cost effective solutions to defeat these 
small targets, especially when operating in swarms. 

A possible growth path could include high energy 
weapons or the re-introduction of guns capable of 
using air burst munitions. 

Similarly, as the M113 Igla platform nears 
retirement, Singapore could look into next generation 
self-propelled anti-aircraft guns (SPAAG) based 
on its numerous armoured platforms like the ST 
Engineering Hunter armoured fighting vehicle and 
8x8 Terrex infantry carrier vehicle. 

The Lockheed Martin P-STAR radar is also due 
for replacement because of the new smaller threats 
mentioned above. The author understands that there 
is a new requirement for low level coverage radar to 
replace the P-STAR and complement Giraffe AMB 
and Groundmaster 200. 

Singapore’s concept of operation has also set 
an example for regional air defence procurements. 
Indonesia for example, acquired two batteries of the 
Norwegian National Advanced Surface-to-Air Missile 
System II (NASAMS II) in 2017 used primarily for 
the defence of its capital Jakarta, while Thailand 
recently unveiled its MBDA VL Mica SAM system for 
Bangkok’s defence. 
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Medium to short range coverage is provided by the Mechanised Igla and SPYDER missile systems. Credit Chen Chuanren 



AIR 6002

At this stage, three companies have confirmed 
that they responded. They are: Boeing 
with the T-7 Red Hawk; Korea Aerospace 

Industries (KAI) with the T-50 family of aircraft; 
and Leonardo with the M-346. It is likely that BAE 
Systems registered interest in offering an upgrade 
to the existing fleet of 33 Hawk aircraft – and we will 
explore this option in greater detail in the next edition. 
The position of Lockheed Martin is ambiguous, even 
though they worked with KAI to develop the T-50 
and offered that aircraft to the USAF for their fast jet 
trainer – a competition that was won by Boeing with 
the T-7 in 2018.

Asked why AIR 6002 is not mentioned in the 2020 
Force Structure Plan, Defence responded:

“Provision for a Future Lead-In Fighter Training 
System (LIFTS) was identified in the 2016 Defence 
Integrated Investment Program based on a planned 
withdrawal date of 2026 for the current Hawk 127 
LIFTS. 

“Defence is progressing Project AIR 6002 Phase 
1 Future Lead-in Fighter Training System to address 
this future capability requirement.

“The Future LIFTS will address changing 
requirements for the bridging training of aircrew 
transitioning between the new ab-initio Pilot and 
Aircrew Mission Training Systems and the fast 
jet operational conversion courses on the F-35A 
Lightning II, F/A-18F Super Hornet and EA-18G 
Growler. In addition, the Future LIFTS will supplement 
the fast jet training support requirements of the future 
Joint Force. 

“Defence issued Request for Information (RFI) 
ASD/RFI/14004/1 on 2 June 2020 to seek initial 
Industry engagement on AIR 6002 Phase 1. The RFI 
closed on 31 July 2020. 

“The RFI provided industry with an opportunity to 
engage early in the capability lifecycle and inform 
Defence on the range of options and technologies 
that may be applicable to the Future LIFTS. Defence 
has used this information to formulate options for 
Government.

“Defence will be able to provide more information 
on the direction of the future LIFTS once options are 
agreed by Government.”

BOEING
Boeing chose not to go beyond a media release 
accompanying their RFI response that says the T-7, 
which is scalable, interoperable and configurable, 
is ideally suited to address the Royal Australian 
Air Force’s (RAAF) next-generation frontline fast-
jet aircraft training requirements. According to the 
company, the advanced pilot training system features 
a low-risk, leading-edge, live, virtual and constructive 
fifth-generation aircrew training environment. 

The T-7 was designed in conjunction with Saab, 
which at one point had more than 1,000 engineers 
working on the project. At first glimpse this might 
seem a bit unusual because why would one of the 
world’s aerospace giants seek involvement from little 
old Sweden? The answer might be connected with 
the fact that Boeing has focussed on large, twin 
engine combat aircraft such as the F-15 and F-18 
families, which it has designed, built and upgraded 
in vast numbers. 

However, the winner of the USAF jet trainer 

competition was always going to be a single engine, 
lightweight, digital, agile and safe aircraft – a 
description much closer to that of the Saab Gripen. 
The T-7 is the result of combining the skills of both 
companies.

In addition, Boeing and Saab have had a good 
corporate relationship going back more than 20 
years. This dates to when Saab was looking for a U.S. 
partner when developing its Swedish strategy for 
Network Centric Warfare. Saab could have gone it 
alone – certainly the company has all of the necessary 
skills and experience - but felt that U.S. involvement 
would be beneficial and at that time Boeing was also 
undertaking a lot of cutting edge NCW work.

If the T-7 is selected for AIR 6002, Saab expects 
to be involved – but referred all questions back to 
Boeing.

KOREA AEROSPACE INDUSTRIES
KAI developed the T-50 / KA-50 family of trainer / light 
attack jets originally as a combined undertaking with 
Lockheed Martin, with the latter providing significant 
technical assistance and some financial support – so 
it is no surprise that the aircraft looks like a small 
F-16. Not only is it in use with the Republic of Korea 

KYM BERGMANN // CANBERRA

WAY FORWARD UNCLEAR FOR LEAD-IN 
FIGHTER TRAINING SYSTEM

As is usual for many projects, for future fast jet training the RAAF faces three choices: buy something new; extend the life of the 
existing system; or make even greater use of simulation. A decision will have to be made relatively soon because the current fleet of 
BAE Systems Hawk 127 aircraft are scheduled to start retiring in 2026. To define the way forward, Defence released a Request for 

Information (RFI) last year, which closed on July 31.

M-346 (Leonardo / L. La Cavera photo)
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Air Force, but also has been sold to Thailand; Iraq; 
Indonesia and the Philippines – with a number of 
other prospects on the horizon.

Of the Australian bid, KAI said:
“The T-50 is developed to meet the requirements 

of the Republic of Korea Air Force. The ROKAF are 
currently using the T-50 for the advance training 
purpose, TA-50 for the lead in fighter training purpose, 
and FA-50 for multi-role mission purpose. Please 
note that this classification is based on ROKAF 
requirements and thus, applies to ROKAF only.

“When it comes to international customers, 
KAI offers the best configuration in line with their 
requirements which may or may not fit to the ROKAF’s 
variants. As the Australian DoD’s requirements 
become tangible, KAI is going to offer our latest 
feature of T-50 aircraft based on their requirements.”

Asked about the possible involvement of Lockheed 
Martin, the company said:

“Although we’re at the very beginning stage of 
the project and still need more information, we’re 
considering that having a partnership with an 
Australian company increases the perfection of the 
solution that we will eventually propose.”

For their part, Lockheed Martin answered 
cryptically:

“While Lockheed Martin Australia does not 
comment on bid activity, Lockheed Martin has 
considerable expertise in flying training systems with 

services and technologies that may be relevant to 
AIR6002.”

Since the company frequently comments on bid 
activity, we don’t know what is going on here.

LEONARDO
Of the companies known to have responded to the 
RFI, Leonardo was the most forthcoming – by far.

“We can confirm that Leonardo responded to the 
Australian RFI. 

“Our solution is centered on the aircraft M-346 
advanced jet trainer / LIFT (Lead-in Fighter Trainer), 
the most advanced trainer in service today, and its 
Training System, that includes extensive Embedded 
Tactical Training Simulation (ETTS), Ground Based 
Training System. “ 

The company says that a crucial element of the 
M-346 training system is its fully developed Live 
Virtual Constructive (LVC) capability that allows 
cadet pilots to interact in real time with a virtual 
tactical scenario matching Live (aircraft in flight), 
Virtual (simulators) and Constructive (ETTS) – the 
“LVC environment” - reproducing the most complex 
operational scenarios and the most challenging 
situation awareness, enhancing effectiveness and 
cost reduction in training 

According to Leonardo, this means the M-346 
is a reliable and de-risking solution: proven, 
non-developmental training solution that can deliver 

to RAAF immediately the most effective system for 
its pilots for current and future generation fighters. 
The company says it is the only solution in the market 
today operating a modern Training System with a 
fully operational LVC (Live, Virtual, and Constructive) 
technology.

Having the LVC capability operational for several 
years in support of the Italian Air Force training 
syllabus, Leonardo says they are the only contender 
that can provide RAAF – immediately – a total, proven 
system, with evident benefits in terms of reliability. 
The company added:

“We are confident that our M-346 is a perfect 
match for Australian short-term requirements of LIFT 
and advanced training but also on a longer term 
for ADF Combat Support. Today the Hawk 127 
aircraft performs both missions in Australia. The 
requirements that evolved from the F-35 entrance in 
service can be immediately satisfied by the M-346 
while the Hawk 127 could keep the role of ADF 
Combat Support for more years. The Leonardo 
proposition to the ADF is to use the right solution at 
the right time without compromising. RAAF can have 
immediately the best available solution for LIFT and 
advanced training saving lifetime of the Hawk 127 
fleet in a less technologically demanding mission 
such as ADF Combat Support.

“Italian Air Force as well as Singaporean, Israeli 
and Polish Air Forces have already chosen and 
operate the training system centered on the M-346. 
For all of them, the M-346 is in service performing 
with great satisfaction the formation of the future 
pilots destined to F-35. Very recently also Greece 
has chosen to train its future pilots on M-346 through 
an agreement with the Israeli Elbit System.”

In Italy, the M-346 is also the backbone of the 
International Flight Training School that provides 
advance-training services to many international 
customers. Leonardo says that in addition, in July 
2020 it made the qualification flight of the Light 
Fighter version of the radar-equipped and armed 
M-346 aircraft. In this configuration, Leonardo 
foresees a significant market for light attack, air 
policing, Red Air and fighter Companion Training.

BAE SYSTEMS
As mentioned above, a logical solution for AIR 6002 
will be to upgrade the existing Hawk fleet, which 
presumably could be done at a fraction of the cost of 
new aircraft. The company has sold more than 1,000 
Hawks and a number of customers – perhaps most 
importantly the Royal Air Force – will keep operating 
theirs indefinitely.

We will examine this option in detail in a future 
article.

The T-7A Red Hawk weapons systems trainers and operational flight trainer will provide future pilots with “real-as-it-
gets” simulation training to complement their time in the actual aircraft. The simulator reinforces the “flight” experience 
with high-end optics and dynamic motion seats. (Boeing / Eric Shindelbower photo)
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Boeing was announced as the winner of this 
contract in 2000 offering a modified 737-700 
commercial airliner with the addition of an 

advanced Multi-Role Electronically Scanned Array 
(MESA) radar, with a range in excess of 400km, and 
10 state-of-the-art mission crew consoles which can 
track airborne and maritime targets simultaneously. 
At that time the expectation was that the first two 
delivered aircraft would reach Final Operational 
Capability around 2009.

It didn’t work out that way, as Boeing’s innovative 
proposal was at the leading edge of then technology 
which brought significant project scheduling risk. 
Such serious problems arose with the fitted MESA 
radar that the government must have come close to 
cancelling the contract and starting again. Fortunately, 
they were sufficiently reassured by Boeing and 
MESA’s manufacturer, Northrop Grumman, that they 
persisted with the contract.

Today the E-7A Wedgetail provides Australia 
with one of the most advanced air battlespace 
management capabilities in the world. Introduced into 
RAAF service in 2010, means they completed their 

first decade of service in 2020. Final Operational 
Capability for the platform was announced in May 
2015, six years later than originally planned.

Based at RAAF Base Williamtown in New South 
Wales, Australia’s six E-7A Wedgetails significantly 
improve the effectiveness of the ADF. They are 
capable of communicating with other aircraft and 
providing air control from the sky, and can cover four 
million square kilometres during a single 10-hour 
mission. It is a highly advanced aircraft, providing an 
airborne early warning and control platform that can 
gather information from a wide variety of sources, 
analyse it, and distribute it to other assets.

The E-7A Wedgetail can control the tactical 
battlespace, provide direction for assets in the air, at 
sea and on land, and support aircraft such as tankers 
and intelligence platforms. APDR is not able to 
disclose full details of how this capability is delivered, 
because much of this information is classified.

What we can reveal is that electronic warfare 
self-protection measures include directed infra-red 
countermeasures, chaff and flares. Communication 
systems include HF, VHF, UHF, Link-11, Link-16, UHF 

SATCOM and Incident Command System (ICS). 
Defence advised APDR that Link-22 communications 
are not scheduled in the current upgrade program.

Among overseas missions E-7A Wedgetails were 
deployed to the long-running Operation OKRA in the 
Middle East region (MER) in September 2014. The 
sixth and last rotation for an RAAF Wedgetail aircraft 
started in September 2019 and it returned home in 
October 2020.

That aircraft had been operating in the MER with 
Australia’s Air Task Group 630, performing airborne 
command and control as part of Operation OKRA, 
the Australian Defence Force (ADF)’s contribution 
to the United States-led Global Coalition to combat 
the Daesh terrorist threat in Iraq. Australia’s support 
to Iraq came at the request of the Iraqi Government 
and was closely coordinated with a coalition of 
international partners.

Over the course of the operational commitment, 
all six RAAF No. 2 Squadron E-7A Wedgetail’s have 
been rotated in supporting operations in the MER 
since their commencement in 2014. That support 
was highly significant with more than 550 missions 
flown over the period – equating to over 6900 flying 
hours.

During operations the RAAF Wedgetails were 
responsible for the command and control of all 
coalition aircraft in a battle management area, where 
crews regularly managed more than 80 combat 
aircraft at once.

Boeing’s success with their Wedgetail aircraft 
has led to selling four Wedgetails each to Turkey 
and South Korea, while in early 2019 the United 
Kingdom’s MoD controversially signed a deal worth 
£1.5 billion – without a competition – to supply five 
of the Wedgetail airborne early warning aircraft to the 
RAF with deliveries starting in 2023, with the final 
platform to be handed over in 2025. This is clearly an 
opportunity for Australia’s defence industry, with its 
Wedgetail experience, to get involved.

The biggest potential order which must be getting 
a lot of attention at Boeing’s sales headquarters is the 
United States Air Force’s replacement of its 31 strong 
fleet of Boeing 707 based E-3 Sentry AWACS which 
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AIR5077 PHASE 5A: E-7A WEDGETAIL 
UPDATES

The Wedgetail Airborne Early Warning and Control (AEW&C) aircraft program came as a result of Defence’s 1980s studies in 
airborne battlespace management capability which finally resulted in the government releasing a Request for Proposal in 1996. 

E-7A Wedgetail A30-003. Credit: CoA / Mick Bott



will reach life-of-type in the mid-2030s.
Meanwhile the RAAF’s Wedgetail fleet is being 

upgraded in a series of capability releases, with 
studies for its future replacement commencing in 
2029.

AIR5077 PHASE 5A
AIR5077 Phase 5A is being delivered in a phased 
approach with the specific content and timing of 
some capability releases remaining sensitive. 

Steady progress is being maintained with the 
first two releases (0.5 and 1.0) of AIR5077 Phase 
5A already completed by prime contractor Boeing 
Defence Australia (BDA) and their sub-contractors. 
Release 2.0 has completed Detailed Design Review 
for the Airborne Segment and part of the Ground 
Support Segments. This overall release is due for 
completion in 2023/24. 

“The current enhancement and upgrade of the 
E-7A Wedgetail capability is one of the most complex 
aerospace projects ever undertaken in Australia. The 
platform we see today is testament to persistence, 
innovation, and truly collaborative partnerships 
between Boeing, the RAAF, CASG and our industry 
partners,” said BDA vice president and managing 
director, Scott Carpendale. 

“We are proud of the capability we have built 
here in Australia and of our ability to keep pace with 
customer requirements and emergent technology to 
ensure Wedgetail continues to set the benchmark for 
global AEW&C capability.”

For Phase 5A, BDA has involved major international 
defence subcontractors The Boeing Company, 
Northrop Grumman Systems Corporation, and 
other major subsystem providers together with local 
defence companies including BAE Systems Australia 
Limited, Thales Australia Limited, Nova Defence Pty 
Ltd, Marand Precision Engineering Pty Ltd, Nupress 
Tools Pty Ltd and Queensland Gaskets Pty Ltd.

When asked if there will be an AIR5077 Phase 5B 
a Defence spokesperson told APDR that :

“There is no plan for a Phase 5B, however there 
are plans for additional development of the E-7A 
Wedgetail through AIR5077 Phase 6 as summarised 
in the 2020 Force Structure Plan.” 

This Plan notes ‘E-7A Wedgetail Capability 
Upgrade ($2.3 – $3.5b)’ continues until the late 
2020s. Then it adds ‘The eventual replacement of the 
E-7A Wedgetail airborne early warning and control 
aircraft with a larger fleet and new investment in 
missile defence capabilities for deployed forces will 
occur’. The Plan shows from 2029 until 2040 ‘E-7A 
Wedgetail Replacement ($14 - $21.1b)’.

The Defence spokesperson continued:

“One of the key objectives of the 2020 Defence 
Strategic Update is for Australia to be able to 
respond with credible military force when the situation 
requires. The E-7A Wedgetail plays an important role 
as a part of that response, protecting the joint force 
whilst enhancing the coordination of ADF operations. 

“Upgrades to E-7A Wedgetail systems through 
Phase 5A and Phase 6 will ensure that the Wedgetail 
can continue to perform that role and remain 
interoperable with our allies and partners, both in our 
region and around the world.”

CURRENT UPGRADES 
COMPLETED
APDR established that Release 0.5 incorporated 
upgrades that will keep Wedgetail compliant with 
mandated changes in the civilian environment. 
The aircraft were to be equipped with the satellite 
position broadcast technology ADS-B Out, the 
European mandated Mode S Enhanced Surveillance 
transponder, and the latest version of the Traffic 
Collision Avoidance System (TCAS 7.1). Our friendly 
Defence spokesperson confirmed that the entire E-7A 
Wedgetail fleet is now fitted with these mandated 
changes.

Defence was asked by APDR if Release 1.0 
contained mandatory Mode 5 IFF for allied aircraft, 
comprising the Mode 5 IFF Transponder Level 2 and 
Mode 5 IFF Interrogator Level 1 being incorporated. A 
cautious written response came back:

“The mandatory Mode 5 IFF systems have 
commenced being incorporated into the Wedgetail 
fleet, with specific details remaining sensitive.”

Pushed on whether even higher Mode 5 IFF levels 
have been included, their firm response was:

“Specific details of Mode 5 IFF incorporation remain 
sensitive.”

Probing by APDR on the contents of Release 
2.0 revealed that mission computing upgrades are 
being implemented under Phase 5A to account for 
technology obsolescence, together with an upgrade to 
SATCOM but not including Link 22 advanced tactical 
data links. 

The next major capability upgrade of the RAAF 
Wedgetail E-7A capability will be Phase 6. BDA 
has supported the development of the Phase 6 
specification and continues to engage with the 
Commonwealth on its refinement with the support of 
The Boeing Company.

However, minor capability upgrades will continue in 
parallel with and beyond Phase 5A, to meet emergent 
operational requirements. 

IN CONCLUSION
As understood from Scott Carpendale’s remarks 
earlier in this article BDA has grown substantial 
aerospace engineering capability through the 
Wedgetail program, in particular through their 
leadership of Phase 5A. This capability has been 
extremely valuable in maturing the Airpower Teaming 
System program, securing new work in Australia as 
part of the UK E-7 acquisition, and is critical to future 
programs like Phase 6.

Development work for Phase 5A is continuing to 
be conducted in Brisbane, Williamtown and other 
Australian and US sites.
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A No. 2 Squadron E-7A Wedgetail taxis out to the Andersen Air Force Base runway during Exercise Cope North 20 in 
Guam. Credit: CoA / David Said
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for Australia and its Key Allies

MQ-9B SkyGuardian and the maritime variant, SeaGuardian, with new advanced 
capabilities, provide versatility to support the Australian Joint Force and Border Force 
across the peacetime, grey-zone and high-end spectrum of operations.
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T hey are also formidable surveillance 
platforms – which in reality is about 90% 
of their missions, even when deployed on 

combat operations – with EO/IR sensors, radar, 
and Electronic Warfare payloads. They are also 
able to perform numerous peacetime tasks, such 
as border surveillance and supporting disaster 
management operations – and are typically less 
expensive to operate than large, manned platforms 
such as P-8As.

In November 2018, Australia decided to join the 
club of Predator operators – and exactly a year 
later decided on the new MQ-9B version rather 
than the original A series aircraft. The RAAF will 
initially acquire 12 of them and all of the necessary 
ground stations and associated infrastructure, to 
be located at Edinburgh on Adelaide’s northern 
fringe.

RAF LAUNCH CUSTOMER
The UK Royal Air Force is the launch customer for 
the MQ-9B – known by the manufacturer General 
Atomics – Aeronautical Systems (GA-ASI) - as 
SkyGuardian and with UK-specific modifications 
it is called Protector RG Mk1. Australia has joined 
the program, along with Belgium. 

Group Captain Shaun Gee, the UK Protector 
Programme Director described progress to date:

“It’s a fantastic program for the Royal Air Force 
and for UK defence. As our advanced, next 
generation Remotely Piloted Air System, Protector 

KYM BERGMANN // CANBERRA

AUSTRALIA AND UK COOPERATE ON MQ-9B 
ACQUISITION

The effectiveness of armed drones – or Remotely Piloted Vehicles – is now so well known that they have become part of popular 
culture through the cinema and online thrillers. The original US Predator / Reaper family are the tool of choice for operations such as 
counter-terrorism, counter-insurgency and targeted killings, particularly because of their extremely long endurance, allowing them to 

loiter undetected thousands of metres above a target – stationary or moving – for days at a time.

The current flight test program 
is going to schedule despite 

the global pandemic, with the 
first aircraft having taken to the 

skies in October last year.

SkyGuardian test flight (GA-ASI photo)
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is going to replace our very successful Reaper 
capability that was acquired as part of an urgent 
operational requirement more than a decade 
ago. Reaper has served, and continues to serve, 
us well providing robust delivery of persistent 
intelligence, surveillance and reconnaissance 
(ISR) support on overseas deployments. With 
Protector, what we get is the next generation, 
game-changing version of that.”

Protector takes advantage of the significant 
improvements in technology – as we all know 
technology moves forward at significant pace – 
and contains numerous important new features 
not available on Reaper. This will be the world’s 
first fully certified system in its class and will 
enable the UK to operate it in civil airspace. This 
has large advantages for military users since it 
gives the system global deployability – any time, 

any place. The Group Captain explained:
“Protector has incredible endurance – it can fly 

for more than 40 hours in an ISR configuration. 
Its endurance was demonstrated publicly when 
in 2018 the aircraft flew from the US to the UK 
to participate in the UK’s Royal International 
Air Tattoo at RAF Fairford. The system has an 
automatic landing and take-off capability and this 
was ably demonstrated when the system easily 

GA-ASI COMPLETES UNMANNED 
AIRCRAFT ANTI-SUBMARINE 
WARFARE DEMONSTRATION OF 
SONOBUOY DISPENSING AND 
REMOTE PROCESSING
SAN DIEGO – 19 January 2021 – 

General Atomics Aeronautical Systems, Inc. 
(GA-ASI) recently completed development and test 
of the world’s first self-contained Anti-Submarine 
Warfare (ASW) capability for an Unmanned Aircraft 
System (UAS).

On November 24, GA-ASI successfully 
demonstrated an ‘A’ size sonobuoy carriage, 
release, process and control from a company-
owned MQ-9A Block 5 on a U.S. Navy Pacific 
test range. Using a SATCOM link, GA-ASI remotely 
processed bathythermal and acoustic data from 
deployed ‘A’ size Directional Frequency Analysis 
and Recording (DIFAR-AN/SSQ-53G), Directional 
Command Activated Sonobuoy System (DICASS-
AN/SSQ-62F) and Bathythermograph (BT-AN/
SSQ-36B) sonobuoys and accurately generated 
a target track in real time from the Laguna Flight 
Operations Facility located at Yuma Proving 
Grounds.

The MQ-9A Block 5 successfully deployed 
one BT, seven DIFAR, and two DICASS buoys 
to initiate prosecution and continuously track a 
MK-39 EMATT (Expendable Mobile ASW Training 
Target) over a three-hour period. Target track 
was generated using General Dynamics Mission 
Systems-Canada’s industry-leading UYS-505 
Sonobuoy Processing Systems. GA-ASI is 
developing this first-of-its-kind capability for its 
new MQ-9B SeaGuardian UAS in partnership with 
the U.S. Navy under a Cooperative Research and 
Development Agreement with Naval Air Systems 
Command, Patuxent River, Md.

“This demonstration is a first for airborne ASW. 
The successful completion of this testing paves the 

way for future development of more Anti-Submarine 
Warfare capabilities from our MQ-9s,” said GA-ASI 
President David R. Alexander. “We look forward 
to continuing collaboration with the U.S. Navy 
as they explore innovative options for distributed 
maritime operations in the undersea domain.”

GA-ASI first demonstrated a sonobuoy remote 
processing capability in 2017 from an MQ-9A. 
Since then, GA-ASI has added a Sonobuoy 
Management & Control System (SMCS) to monitor 
and control deployed sonobuoys, and developed 
a pneumatic sonobuoy dispenser system (SDS) 
capable of safely carrying and deploying 10 U.S. 
Navy compliant ‘A’ size or 20 ‘G’ size sonobuoys 
per pod. The MQ-9B SeaGuardian has four wing 
stations available to carry up to four (4) SDS 

pods, allowing it to carry and dispense up to 40 
‘A’ size or 80 ‘G’ size sonobuoys, and remotely 
perform ASW anywhere in the world.

In a standard Maritime ISR and ASW 
configuration, SeaGuardian’s endurance exceeds 
18 hours, encompassing a mission radius of 
1200 nautical miles with eight hours of on-station 
time for submarine prosecution, providing a 
low-cost complement to manned aircraft for 
manned-unmanned teaming (MUM-T) operations. 
GA-ASI has already received orders for this MQ-9B 
SeaGuardian ASW capability from two separate 
foreign customers, and anticipates demand to be 
extremely strong for the MQ-9B SeaGuardian with 
its high-end maritime capabilities and low cost 
relative to legacy manned Maritime platforms.

 SeaGuardian representation (GA-ASI image)
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accommodated a last-minute change of runway on 
arrival at RAF Fairford due to high winds.”

An important forthcoming activity is that one 
of the company’s SkyGuardian trials aircraft will 
be brought to the UK and operated from RAF 
Waddington around the middle of this year.

The UK has already ordered the first three 
Protector systems (three air vehicles, three ground 
control stations and supporting equipment) as the 
first phase of the acquisition, with the additional 
13 air vehicles, four ground control stations 

and support equipment expected this year. The 
current flight test program is going to schedule 
despite the global pandemic, with the first aircraft 
having taken to the skies in October last year. This 
will lead to the first delivery to the Royal Air Force 
towards the end of 2023, with the system entering 
service in 2024.

The fact that Protector will be certified will 
enable it to be based at, and operated from, 
RAF Waddington in Lincolnshire - the previous 
generation Reapers could only be used on overseas 
deployments. RAF Waddington is the home of 
Intelligence, Surveillance, Target Acquisition and 
Reconnaissance (ISTAR) operations. A lot of work 

is being undertaken with civil regulators to make 
sure that the introduction of the capability goes as 
smoothly as possible. 

The UK has commenced the system test phase 
taking place in the US – a gruelling process for 
a first of type aircraft. Trials are occurring on an 
almost daily basis to test and prove all aspects 
of system performance and generate evidence to 
support certification. This involves testing all the 
software and validating functions, such as weapon 
integration. Currently aircraft are undergoing a 
wide range of testing that will shortly include 
weapon environmental data gathering; live firings 
using both Paveway IV laser guided bombs and 
Brimstone missiles will take place later in the test 
program.

The RAF is integrating these UK weapons onto 
the platform, a major and costly undertaking. 
There are hopes that other nations participating in 
the MQ-9B programme will also opt for the same 
weapons to take advantage of this investment. 
Discussions are taking place with the RAAF and 
Group Captain Gee is upbeat about their possible 
involvement:

“It would be great if Australia signed up to all 
parts of the program, including selecting the same 
weapons, because currently there won’t be any 

US weapons integrated on MQ-9Bs. For future 
joint operations this could be a great advantage if 
the RAAF participates.”

Describing Australian involvement as a great 
development, he explained that this could 
potentially lead to some synchronous operations 
which, using the time zone difference to advantage, 
could see RAAF handing over control of aircraft to 
the RAF at the end of an Australian working day – 
and then the reverse occurring the next morning.

He also pointed out that the RAF will acquire 
the RAAF Wedgetail E-7C Airborne Early Warning 
& Control aircraft, which is also contributing 
to greater dialog between the two services. 

Cooperation is broader even than that, with the 
RAN acquiring the Type 26 destroyer that will be 
the basis of the Hunter class frigate acquisition.

RAF – RAAF COOPERATION
In the future it looks like there will be a lot more 
interaction between the RAF and RAAF. On 
December 2, Australia’s Chief of the Air Force, Air 
Marshal Mel Hupfeld signed an Air Cooperation 
Framework with the Royal Air Force formalising 
the two services’ longstanding collaboration. He 
said:

“We look forward to promoting closer 
cooperation as we introduce a range of common 
platforms and systems into service and support 

them in operations.
“Our forces share multiple platforms; from the 

venerable C-130 Hercules, to the very new F-35 
Lightning, and to our future platforms like the 
MQ-9B SkyGuardian.

“All of our shared capabilities provide valuable 
opportunities for us to work together to achieve 
our capability and interoperability goals.”

What he didn’t say is that we also have a 
common interest in cricket and rugby, plus we 
have a shared culture and language – none of 
which is applicable to our relationship with the 
US. For the time being we even have the same 
Head of State.

The Air Marshal went on to explain that the 
agreement will enhance interoperability, harmonise 
activities and the development of doctrine. The 
agreement will also rationalise programs to 
leverage each other’s capabilities, share lessons, 
and mutually support activities from each other’s 
bases – something that resonates strongly with 
Group Captain Gee’s views regarding the MQ-9B.

WEAPONS
Much of the firepower for RAF Protectors will 
be the combat-proven Brimstone fire and forget 
missile, made by the European consortium MBDA. 
It is a highly accurate air-launched fire-and-forget 
50kg weapon that is combat proven in several 
theatres and is presently in service with the UK, 
Germany and Saudi Arabia. Australia continues to 
have a preference for US weapons, even though 
these are not always the best available. It is an 
interesting subset of AIR 7003 to see whether the 
RAAF will accept the significantly higher cost of 
diverging from the RAF baseline and requalifying 
MQ-9Bs with a different mix of weapons – which 
would be a major undertaking.

As well as integrating Brimstone onto MQ-9Bs, 
MBDA point out that they will also arm the UK’s 
AH-64E Apache helicopters – which Australia is 
in the process of purchasing.

However, to make the situation more 
complicated, it was recently announced that both 
the UAE and Taiwan are buying MQ-9Bs. Going by 
information supplied to Congress, the packages 
include US weapons – so it will be interesting 
to see who ends up paying the considerable 
integration costs of those.

(APDR would like to thank Group Captain 
Shaun Gee and his RAF colleagues for their 
friendly assistance in writing the UK part of the 
article)

Trials are occurring on an almost daily basis to test and prove all 
aspects of system performance and generate evidence to support 
certification. This involves testing all the software and validating 

functions, such as weapon integration. 

In the future it looks like there will be a lot more interaction 
between the RAF and RAAF.
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C4 EDGE 

When spelt out, C4 EDGE is the 
Command, Control, Communications 
and Computing Evolutionary Digital 

Ground Environment, so it’s not surprising that two 
acronyms are required to describe the capability. The 
December contract involves 18 wholly Australian-
owned companies – and that list is set to grow as 
more come onboard. Every member of the team is a 
world class entity in its own right and many have an 
impressive export record. Some of the companies 
are specialists in defence technology; some have 
hybrid portfolios and yet others have been working 
in parallel fields.

The current Phase 2 activity is ambitious 
in scope, aiming to deliver a secure, networked, 
sovereign combat and situational awareness system 
demonstrator in about 12 months. This means that 
EOS DS will incorporate locally-sourced combat 
radios, satellite terminals, cryptography, networking 
middleware, command applications, user interfaces, 
batteries and power management into coherent 
mobile system solutions for the tactical land fight. 

According to Matt Jones, EOS DS C4I General 
Manager, the program will utilise Australian design, 
production, workforce, intellectual property and 
supply chains in the development and demonstration 
of this capability. Most of the companies are in the 
Small to Medium Enterprise (SME) category. As well 
as receiving money from Defence, all companies are 
also contributing to the effort themselves as part of 

an effort to showcase their capabilities. This means 
that the Australian industry financial contribution to 
the development is likely to be at least equal to that 
being made by Defence.

Mr Jones says the genesis of the activity came 
about as a result of an appeal by the Australian 
Army at the 2019 Canberra MilCiS conference for 
expressions of interest from companies interested 
in developing a sovereign C4 system. EOS DS took 
the lead – and had no difficulty in quickly identifying 
a number of potential participants. As a result, the 
company made an unsolicited proposal to Defence – 
and progress since then has been very rapid.

There are several reasons for developing an 
all-Australian solution to meet Army’s C4 future 
needs. One of the most important is cost, with 
overseas solutions often proving to be very expensive 
not only to acquire but also to keep current. For 
example, purchasing U.S. radios does not guarantee 
interoperability with U.S. forces unless equipment 
has been continuously updated with the latest 
cryptographic subsystems – and in some cases to 
do that has meant the need to not only install new 
software but to also replace the hardware. Because 
of ITAR requirements, often this has to be done in the 
U.S., which can be a major cost driver.

Because this is happening as a result of an 
unsolicited proposal, the Army customer is not 
directing the activity but is closely involved in it. 
According to Defence, EDGE aims to test the 

KYM BERGMANN // CANBERRA

C4 EDGE TO DEVELOP AN AUSTRALIAN 
BATTLEGROUP AND BELOW BATTLEFIELD 

COMMAND SYSTEM DEMONSTRATOR
There are plenty of good news stories around about Australian industry, but very few with the enormous potential of the C4 
EDGE consortium that has been contracted by Army to deliver a sovereign tactical command, control and communications 

system for battlegroup and below. Led by Canberra-based EOS Defence Systems, the company was awarded a $31.4 million 
dollar contract in December to have a demonstration system available by the end of 2021. This follows an earlier investment by 
Defence of $4.2 million in June 2020 to fund the Phase 1 mobilisation effort of the group, define the architecture and map out 

the required accreditation processes.

Australian Army soldier Corporal Simon Nel at the urban 
operations training facility on Subject Two for Sergeant 
course at the School of Infantry, Singleton NSW.
Credit: CoA / Julia Whitwell

The current Phase 2 activity is ambitious in scope, aiming to 
deliver a secure, networked, sovereign combat and situational 

awareness system demonstrator in about 12 months
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C4 EDGE 

ability of Australian defence industry to design, 
develop and manufacture a prototype mobile tactical 
communications system. The prototype concept 
demonstrator system will potentially incorporate all 
elements of the tactical communications system 
including software, waveform, cryptography, satellite-
enabled friendly-force tracking, radio and hardware 
manufacture. 

Defence says the activity comprises four phases: 
Phase 1 - System Design, Phase 2 - Software 
Build, Phase 3 - Hardware Build and Phase 4 – 
System Test. Phase 1 was successfully completed in 
October 2020. Army entered into contract for phases 
2-4 in December 2020, with each phase progressing 
dependent upon outcomes of the preceding phase.

Asked for an overview of the activity, a spokesperson 
explained:

“Army is not seeking to augment or replace 
existing capabilities or address any specific 
operational or tactical shortcomings through the 
EDGE program. Rather, Army is exploring the extent 

to which Australian defence industry (as defined 
by the Defence Industrial Capability Plan https://
www.defence.gov.au/SPI/Industry/CapabilityPlan/

Docs/DefenceIndustrialCapabilityPlan-web.pdf) can 
potentially contribute to future Defence C4 projects. 
Of specific interest is the ability of Australian defence 
industry to rapidly respond to emerging technologies 
and threats, assure supply chains and quickly 
increase manufacture and support scale. 

“The culminating proof-of-concept demonstration 
will showcase different prototype technologies 
at different technology readiness levels. The 
key deliverable for Army will be an enhanced 
understanding of how to maximise opportunities and 

remove impediments for sovereign Australian defence 
industry to contribute to future Defence C4 projects, 
including the use of adopting a standards-based 
system design. It may also increase Defence’s ability 
to respond to emerging threats and technologies as 
well as controlling its supply chains. More information 
on Army’s support to the development of Australia’s 
sovereign industrial capability can be found at https://
www.army.gov.au/sites/default/files/2019-11/armys
contributiontodefencestrategy-screen.pdf

“The C4 EDGE program aims to develop Australia’s 
industry capability, reduce future cost of ownership, 
and provide an agile and relevant capability, while 
being genuinely innovative.”

The demonstration of the system will take place in 
Canberra at the end of the year and is expected to run 
for about a week.

The full list of companies involved is:
• EOS Defence Systems Pty Limited
• 3ME Technology Pty Ltd
• Acacia Systems Pty Limited
• Barrett Communications Pty Ltd
• CBG Systems Pty Ltd
• CIStech Solutions Pty Ltd
• Codan Limited
• EM Solutions Pty Ltd
• Etherstack Pty Ltd
• Standard Communications Pty Ltd  

(Trading As GME)
• Insitec MIS Systems Pty Ltd
• Kord Defence Pty Ltd
• Outlander Solutions Pty Ltd
• Penten Pty Ltd
• Skykraft Pty Ltd
• Solinnov Pty Ltd
• Tectonica Australia Pty Ltd
• Xtek Limited

Particular note should be taken of Canberra-
based Penten, which will be involved in the secure 
communications / cryptographic part of the equation. 
The development of sovereign crypto that can also 
connect with allied systems is a vital component in 
a workable future solution. To be interoperable with 
U.S. military systems, the National Security Agency 
(NSA) has to certify it to Type 1 level. A Type 1 
product is defined as:

“Cryptographic equipment, assembly or 
component classified or certified by NSA for 

An Australian Army soldier from the 1st Battalion, The Royal Australian Regiment, provides security in a section attack at 
Townsville Field Training Area during Exercise Long Khanh. Credit: CoA / Daniel Strutt

According to Defence, EDGE aims to test the ability of Australian 
defence industry to design, develop and manufacture a prototype 

mobile tactical communications system. 
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encrypting and decrypting classified and sensitive 
national security information when appropriately 
keyed. Developed using established NSA business 
processes and containing NSA approved algorithms. 
Used to protect systems requiring the most stringent 
protection mechanisms.”

This approach overwhelmingly favours U.S. 
suppliers. What Penten will do for the C4 EDGE 
crypto solution is design it for Type 1 certification 
without yet going through the gruelling process of 
gaining NSA approval. Asked for a comment, Penten 
CEO Matthew Wilson said:

“Penten is delighted to be part of C4 EDGE, one 
of the most important programs for both Australia’s 
national security as well as its sovereign capability.

“Our security products are the basis of what 
we are providing to C4 EDGE. Penten’s approved 
technology puts us in a unique position to contribute 
to this program.

“Penten’s new business unit; Tactical 
Communications Security (TCS), is already enabling 
a new era of secure communications across the 
defence and emergency services sectors.

“Cryptography is one of the more important 
areas for developing sovereign capability. Australia 
has world-class capability in high-tech sovereign 
technology, and this will deliver real advantage for 
the ADF and also create more high-value engineering 
jobs for Australia.”

The demonstration of the system will take place in 
Canberra at the end of the year and is expected to run 
for about a week.

The big question is: what happens after that? 
For the moment no one seems to know. Army has 
a Battlegroup and Below Battlefield Command 
System project in the form of LAND 200. The prime 
contractor is Israeli company Elbit via their Australian 
subsidiary. They have successfully delivered the first 
parts of the project, but Phase 3 has been put on 
hold until at least 2022. The reasons for this hiatus 
are unclear and might relate to cost and system 
complexity.

Particular note should be taken 
of Canberra-based Penten, 
which will be involved in 

the secure communications 
/ cryptographic part of the 

equation. 

Australian Army Lieutenant Sam Burston, from the 1st Battalion, Royal Australian Regiment, delivers a casualty report 
after a section attack at the Combat Training Centre - Jungle Training Wing during the Infantry Regimental Officers Basic 
Course. Credit: CoA / Brodie Cross

C4 EDGE 
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SUBMARINES

South Korea is a particularly clear example. 
It was only in the 1980s that the Republic 
of Korea (RoK) navy clearly identified a 

need for submarines to be part of the inventory. 
This was driven mainly by an increasingly well-
equipped and belligerent North Korea – at that 
time backed by both the USSR and China – but 
also by a desire to achieve a degree of parity with 
Japan. The RoK embarked on a 30-year journey 
beginning with relatively small defensive submarines 
and culminating in a fleet that will soon be able 
to carry out a variety of missions at long range, 

defend extensive sea lines of communication and 
also able to conduct strategic strike against heavily 
defended targets.

Selecting Germany’s HDW as a long-term 
partner, the first RoK submarines – apart from 
several experimental submersibles – were the 
Chang Bogo class that first entered service in 1993 
under the KSS-I program. These were a derivative 
of the proven but limited Type 209, displacing 
around 1,300 tonnes submerged. The first of these 
was built in Germany and the remaining eight in 
South Korea, mainly from imported kits with limited 

local content.
The next KSS-II generation were significantly 

larger and more capable at 1,860 tonnes in the 
form of the Sohn Wonjil class – 50% larger than 
their predecessor, giving them greater range and 
endurance as well as increased combat power 
through the ability to launch cruise missiles as well 
as torpedoes. These were largely constructed in 
the RoK.

The current third generation KSS-III Dosan Anh 
Chango submarines are twice as large again at 
3,700 tonnes. The first of class is undergoing sea 

KYM BERGMANN // CANBERRA

CONVENTIONAL SUBMARINE TRENDS IN THE 
ASIA-PACIFIC: SIZE DEFINITELY MATTERS

An almost universal trend in the design of diesel-electric submarines is that they are getting larger. This can be observed in regional 
navies as diverse as those of Japan, South Korea, Singapore and Australia. What they all have in common is a requirement for their 

submarines to be increasingly capable – particularly in overall combat power, range and endurance. They are also all professionally led, 
high technology forces with close ties to the USN.

POLARIS POINT, Guam (June 10, 2018) The Japan Maritime Self-Defense Force submarine JS Soryu (SS-501) is pulled alongside the submarine tender USS Frank Cable (AS 
40). (U.S. Navy photo by Mass Communication Specialist 3rd Class Randall W. Ramaswamy/Released)
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SUBMARINES

trials and is even more powerful with a vertical 
launch missile cell as well as conventional horizontal 
torpedo tubes, air independent propulsion (AIP), 
lithium ion batteries, and advanced combat and 
communications suites, to name but some of the 

features. They are entirely built in the RoK with local 
content of more than 70%, which is at the upper 
range of what can realistically be expected for a 
conventional submarine – a figure made possible by 
a relatively large production run of nine submarines.

Australia is another case in point. In the 1970s 

the Royal Australian Navy acquired six Oberon 
class submarines from the UK with a submerged 
displacement of 2,400 tonnes; the current Swedish 
designed Collins class are 3,400 tonnes – and the 
future French designed Attack class are predicted 

to come in at just under 5,000 tonnes. The first two 
had range and endurance of 20,000km and 60-70 
days at sea. The Attack class are being designed to 
travel up to 32,000km and conduct 80 day missions 
– quite a capability given that the diameter of the 
earth is around 40,000km. 

In other words, the Attack class are twice the size 
of the Oberons and will go 50% further – so the 
increase in size is explained by the vastly greater 
amount of equipment carried – particularly the 
combat system and weapons – and the variety of 
missions the new submarines will need to conduct. 
Unusually for a new class of large submarine, at least 
the first three in the Attack series will be without AIP 
and will continue to use lead acid batteries.

Another major regional submarine user is Japan, 
whose designs seem to have plateaued at just over 
the 4,000 tonne submerged displacement mark. This 
appears to be the size of the current Taigei class, 
which is being built even before the construction 
run of the preceding Soryu class (4,200 tonnes) 
has finished – which is visible evidence of the 
urgency of Japan’s naval buildup driven by Chinese 
aggression. The preceding Oyashio class were also 

The Attack class are being designed to travel up to 32,000km 
and conduct 80 day missions – quite a capability given that the 

diametre of the earth is around 40,000km. 

Republic of Korea Submarine Lee Sun Sin (Chang Bogo class) comes alongside Diamantina Pier at 
Fleet Base West, Western Australia, to take part in Exercise Pacific Reach 2019. (CoA / Yuri Ramsey)
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about this size – but they were a step change larger 
than the 1990’s Harushio class that started at 2,750 
tonnes and during construction, batches increased 
to 3,200 tonnes. In a pattern similar to Australia’s 
the range and endurance requirements for Japanese 
submarines has not altered in the last 30 years, but 
their increasing size fits the pattern of growth driven 
by payload.

Factors driving this inevitable size increase 
include:
• The need for greater range and endurance. In an 

increasingly multi-polar world threat scenarios are 
becoming more complex and alliance operations 
more frequent. As well as carrying out offensive 
operations, sea lines of communication need to be 
protected. As countries increase the exploitation 
of seabed resources such as offshore oil and gas, 
these need to be protected – as do vital undersea 
communications cables;

• A larger number of missions are now required. 
While submarines have often been required to 
perform roles in addition to firing torpedoes, 
now they need to conduct missions such as: 
long range land strike; communications and 
signals intelligence; special forces deployment 
and recover; and acting as a “mother ship” for 
increasingly numerous and capable uninhabited 

undersea vehicles (USVs);
• The larger the submarine, the larger the sonar 

arrays that can be carried – particularly as 
conformal designs become more prevalent. These 
add enormously to both the combat power and 
intelligence gathering capabilities of submarines;

• Crew habitability. This is often overlooked, but if 
navies in advanced countries want to attract the 
best and brightest then they need to provide a 
reasonable level of comfort for those on board, 
with missions now often in the 30-50 day duration. 
Modern, large diesel electric submarines with 
high levels of automation are a considerable 
improvement over their smaller, cramped, coastal 
predecessors;

• Greater weapon load, particularly with missiles 
now being added to the mix of what can be 
carried to sea;

• The need to have AIP that greatly increases 
the submarine’s underwater endurance. Without 
AIP a submarine will generally have to come to 
the surface every day or so and run the diesel 
generators to recharge the main battery pack. 
With AIP a submarine can remain underwater – 
and therefore almost impossible to detect for two 
or more weeks.
As phenomenal as all of these improvements are, 

they are expensive – for reasons that should be 
self-evident. Just as submarines are increasing in 
displacement, so too is the cost of acquiring them. 
Escalated for inflation, a small coastal submarine 
of around 1,200 tonnes could be acquired for 
US $500 - $800 million. A second generation 
longer range boat between $800-$1.2 billion. The 
newest designs incorporating all of the performance 
improvements noted above have a higher price 
tag though this varies enormously on factors such 
as whether the cost of weapons is included and 
whether the submarine has all of the advanced 
features described or only some of them.

While some smaller coastal submarines are still 
being built – for example Indonesia’s 1,400 tonne 
Cakra and Nagapsa classes from South Korea 
– these are very much the exception to the rule. 
Most navies prefer the mission flexibility that comes 
with designs in the 2,000 – 4,000 tonne category 
and the advanced electronics and large weapon 
loads that they can carry. They obviously come 
at greater cost – but since submarines can be 
considered the capital ships of the 21st century it 
is a financial burden that most Governments believe 
is worthwhile.
(This article is an updated version of one that 
originally appeared in Defence Review Asia)

HMAS Farncomb (Collins class) prepares to berth alongside its home port of Fleet Base West, Western Australia.  
(CoA / Kylie Jagiello)
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NEWS FROM ACROSS THE TASMAN
UPGRADED ANZAC FRIGATE ARRIVED 
HOME FOR CHRISTMAS
HMNZS Te Kaha arrived back at the RNZN’s 
Devonport Naval Base on 21 December following 
modernisation upgrades undertaken in British 
Columbia, Canada by Lockheed Martin Canada.

As the prime systems integrator, Lockheed Martin 
Canada is responsible for integrating the upgraded 
systems on the RNZN’s two ANZAC Class Frigates. 
HMNZS Te Kaha was equipped with Lockheed 
Martin Canada’s CMS 330 combat management 
system, as well as a new suite of sensors and 
weapons, providing the ship’s crew with superior 
capabilities and advanced protection for a variety of 
modern naval operations.

“The arrival of HMNZS Te Kaha after her combat 
system upgrade is a significant milestone for the 
Royal New Zealand Navy. It is hugely satisfying to see 
Te Kaha sail into the beautiful Waitematā harbour in 
time for Christmas. This has been a complex project, 
with many challenges - including a global pandemic. 
The New Zealand and Lockheed Martin Canada 
teams have worked very closely together to get to 
this point,” said Sarah Minson, Project Director, New 
Zealand Ministry of Defence as Te Kaha berthed at 
her home port. “In large complex projects like this it 
is essential to have good people and an integrated 
approach.”

PRACTICAL NZDF HELP TO A SOUTH 
PACIFIC ISLAND TERRITORY
Tokelau is a territory of New Zealand, made up 
of three small coral atolls – Atafu, Fakaofo and 
Nukunonu – with a total land area of 12 km2. The 
physical characteristics of the atolls and limited 
natural resources constrain economic development 
potential for its 1500 population.

Late last year HMNZS Canterbury, with 236 
embarked personnel from all three NZDF Services 
plus staff from NZ MFAT, GNS and civilian solar 
power contractors, made a resoundingly successful 
complex infrastructure delivery to the Tokelau atolls, 
none of which have wharves or aircraft runways.

The main tasks comprised delivering solar power 
infrastructure to Tokelau to reduce their dependence 
on local fuels, creating a significant increase in water 
storage capacity, delivering a new generator to Atafu 

NZ Army loadmasters signal in another RNZAF NH90 underslung load to a Tokelau atoll (Credit: NZDF)

NEW ZEALAND
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atoll, conducting surveys of various access channels 
to ensure safe landing areas as well as a potential 
airfield site on Nukunonu atoll, and testing HMNZS 
Canterbury’s operating procedures in a Covid-19 
environment.

To supplement satellite images, the first mission 
was for an RNZAF NH90 helicopter to fly from 
HMNZS Canterbury to investigate aircraft potential 
landing sites and drop-off areas. They would have 
been looking at approach directions, prevailing winds, 
surrounding structures, potential hazards, surface 
composition, culturally significant sites, machinery 
equipment available, and anything else which could 
support or compromise achieving their mission.

When that first aircraft returned and approached 
Canterbury’s flight deck, the helicopter loadmaster 
would have prepared to suspend a load attached to 
a hook underneath the aircraft. That first load was 
toys, books and sports equipment donated from 
Wairarapa’s Chanel College which added a personal 
touch to the substantial infrastructure delivery to 
Tokelau. Items donated included masses of English 
text books and editions of the School Journal, and 
a whole heap of PE gear in excellent condition, like 
cricket bats and balls.

The next 12 loads were all components for solar 
energy infrastructure. Given the remote nature of the 
atolls and the favourable weather conditions, solar 
power is the ideal solution for Tokelau. Everything 
from glass solar panels to cabling was moved ashore, 
with loads weighing up to 1,600kg.

Some measure of the amount of materiel moved 
around within Canterbury and out from its flight 
deck can be gauged by the statistics of 212 loads 
moved internally by NZ Army loadmasters and 107 

underslung loads taken ashore where more Army 
loadmasters placed them in secure storage. This 
required 64 total flying hours, 41 by the NH90 and 
23 by the ship’s SH-2G(I) Seasprite.

All of this operation was carried out while HMNZS 
Canterbury was anchored offshore pitching and 
rolling in the sea swell. What a great demonstration 
of the NZDF’s capability to support its South Pacific 
Island neighbours.

(APDR is pleased to acknowledge receiving 
information from NZDF magazines Navy Today and 
Air Force News)

ROCKET LAB’S 17TH ELECTRON 
MISSION DEPLOYS A SYNTHETIC 
APERTURE RADAR SATELLITE
Rocket Lab’s latest Electron mission from New 
Zealand’s Māhia Peninsula in December deployed 
the first spacecraft to orbit for synthetic aperture 
radar (SAR) satellite data and solutions provider 
Synspective. 

The StriX-ā satellite will demonstrate SAR 
technology developed by Synspective to be able to 
image millimetre-level changes to the Earth’s surface 
from space, independent of weather conditions on 
Earth and at any time of the day or night. StriX-ā 
is the first of more than thirty satellites planned by 
Synspective to form a constellation in low Earth orbit 
to collate data on a daily basis that can be used 
across Asia for military humanitarian aid and disaster 
relief, urban development planning, construction and 
infrastructure monitoring. 

Synspective founder and CEO, Dr Motoyuki Arai, 
says: "Thanks to the efforts and hard work of both the 
Rocket Lab and Synspective teams we were able to 
achieve a successful launch as scheduled, despite the 
difficult environment of COVID-19. With the launch of 
StriX-ā, Synspective will be able to demonstrate its 
satellite capabilities and data processing technology. 
This is the first step towards our constellation of 30 
satellites and along with the development of our 
solutions, a full-scale business expansion will begin. 
Starting with this success, we will move tangibly 
closer towards the attainment of an advanced world, 
expanding people's understanding and learning 
capabilities with new data and technologies." 

Tokelau Islands - NZ Army loadmasters carry packages flown ashore by an RNZAF NH90 helicopter 
(Credit: NZDF)

 Tokelau Islands - NZ Army loadmasters carry packages flown ashore by an RNZAF NH90 helicopter (Credit: NZDF)
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AIR 6500  
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DEFENCE UPDATE
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SYSTEM
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23 - 28 NOVEMBER 
AVALON AIRPORT, GEELONG, AUSTRALIA

Australia’s own international industry event, the most 
comprehensive aviation, aerospace and defence exposition 

in the Southern Hemisphere. 

www.airshow.com.au

AUSTRALIAN INTERNATIONAL AIRSHOW AND AEROSPACE & DEFENCE EXPOSITION

AVALON 2019 Highlights 
l  38,952 Trade Visitor Attendances 
l  698 Participating Companies 
l  41 International Air Chiefs and Representatives 
l  161 Official Delegations

100 YEARS OF THE 

ROYAL AUSTRALIAN AIR FORCE 

1921 - 2021

Official Logistics Provider
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JetAviation.com

The artistry 
behind every
journey 
You take care of others. We take care of you. The experience 
and expertise to support your mission’s success since 1978.


