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EDITOR'S LETTER

NUCLEAR-POWERED 
SUBMARINES ARE AWESOME 
– AND THAT’S THE PROBLEM

4 Asia Pacific Defence Reporter MAR-APR 2023

They are awesomely fast; they have awesome 
range and endurance. They carry an awesome 
load of weapons. One suspects that many 

of our politicians have been so bedazzled by the 
awesomeness of nuclear-powered submarines that 
they have lost their critical faculties when looking at 
the way ahead for Australia. They are spectacular in 
the open ocean but not so good in littoral waters.

They are also awesomely expensive and 
awesomely complex to build, but for the moment no 
one in government appears concerned about those 
practicalities. The fact that they are operated by 
our two closest and much larger strategic partners 
also might explain the over eager attitude of the 
government for this hugely expensive undertaking. 
No one else is paying a cent for AUKUS.

But enthusiasm for the capability is no substitute 
for rational analysis of where our money is going. 

The first tranche of three nuclear powered Virginia 
class submarines – possibly increasing to five – will 
be supplied by the U.S., if Congress approves. No 
one seems to be asking: what if Congress doesn’t 
approve? The answer is that we will be stranded 
high and dry. As we have pointed out in this issue, 
Congress is likely to clear the deal only if the U.S. 
is able to ramp up its rate of production so it is 
churning out Virginia class submarines in excess of 
its own needs.

Even if Australia does receive them in the 2030s 
they will represent a strategic vulnerability because 
we will be dependent on U.S. support to keep them 
running. Washington has never before approved 
the sale of a nuclear-powered submarine, so it has 
never before needed to put arrangements into place 
to keep them running outside their own massive 
logistics network.

There is a powerful lesson from history that is 
being ignored by everyone from Prime Minister 
Anthony Albanese, Defence Minister Richard 
Marles, and the leadership of the RAN. Australia 
has been caught short previously – and that was 
one of the driving factors behind the decision to 
build the Collins class in Australia.

When the Falkland War broke out in April 1982, 
Westminster cut off support for Australia’s British-
built Oberon class submarines overnight because 
they had to give priority to their own assets. This 
was not made public at the time. No one begrudged 
what happened because countries would all act in 
the same way in a time of crisis. In a high intensity 
conflict, you give priority to protecting the lives of 
your own people.

The Falklands War barely lasted three months 
and it is not known if being cut off by the U.K. made 
any operational difference to the RAN – by then we 
had accumulated a lot of spares and had set up 
local support arrangements. However, to influential 
submariners such as Ian MacDougall – who went 
on to become Chief of Navy (the first submariner 
to do so) – Peter Briggs, Graham White and 
others, the lesson was we must never again be so 
dependent on another country for our submarine 
support. The only way of reducing that sovereign 
risk was to build the Collins class in Australia.

For the last 25 years Australia has been self-
reliant for submarine technology. Not everything 
is made here – and the U.S. combat system 
requires updates from the parent – but with a 
sensible amount of local manufacture, the storing 
of critical components and the possibility of parts 
substitution, the Collins fleet can be kept going 
using local resources.

That will not be the case for the Virginia class. 
This purchase is seen as a bridging capability 
between the retirement of Collins and the delivery 
of the new, purpose designed AUKUS submarines 
planned for the early 2040s. With this being the 
case, what level of support will be required for the 
Virginias since they will only be expected to be in 
service for 10 years or so? The answer is probably 
not much, because why go to the expense?

This exposes Australia to the considerable risk 

that if there is a major malfunction on any of them, 
they will be tied up alongside waiting for a team of 
experts from the U.S. to fix them.

We will conclude on a note about cooperation 
with the U.K. for the new AUKUS SUB not in our 
own words but these: 

AUKUS NUCLEAR-POWERED SUBMARINE 
DEAL I THE TIMES (London)
March 15, 2023 Wednesday
 
Sir, Britain does not have the capacity or effective 
leadership to provide the huge level of support 
required by Australia to build its own nuclear 
submarine fleet ("PM strikes submarine deal to 
face new threat", Mar 14). The performance of the 
Submarine Delivery Agency has been abysmal. 
Astute class submarines are being delivered late by 
BAE Systems; HMS Vanguard's refit by Babcock 
has taken more than seven years; and none of our 
22 decommissioned nuclear submarines has been 
dismantled, which is disgraceful. The in-service 
date for HMS Dreadnought was 2024 but is now 
the early 2030s. It is also astonishing that the new 
director-general (nuclear), Madelaine McTernan, 
has no previous nuclear expertise; nor did her 
predecessors, in spite of being responsible for 
submarine procurement, disposal and infrastructure. 

This collective failure of leadership has resulted 
in significant extra cost and loss of submarine 
availability. It appears that those advising the 
prime minister on Aukus have focused on the 
strategic benefits and economies of scale and 
not on the substantial risks of delivery, given the 
UK's woeful performance and Australia's lack of 
nuclear submarine expertise. This is not a winning 
combination. This UK and Australian element of 
Aukus is high risk for both countries. A bilateral-only 
agreement between the US and Australia would 
stand a far greater chance of success.

 
Rear Admiral (ret'd) Philip Mathias 
UK director of nuclear policy 2005-08 and Trident 
value for money review 2010
Southsea, Hants

KYM BERGMANN, EDITOR 
– CANBERRA 
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BOEING TO PRODUCE 184 
APACHES FOR U.S. ARMY, 
INTERNATIONAL CUSTOMERS
MESA, Ariz., USA – 17 March 2023
Boeing will build 184 AH-64E Apaches for the U.S. 
Army and international customers, including the first 
Apaches for Australia. This $1.9 billion award brings 
the total current funded value of the contract to $2.1 
billion, and has the potential to increase to more than 
$3.8 billion with future obligations.

“We are enhancing the U.S. Army’s attack fleet, while 
supporting additional partner nations and welcoming 
our newest Apache customer, the Australian Army,” 
said Christina Upah, vice president of Attack Helicopter 
Programs and senior Boeing Mesa site executive. “This 
contract highlights the need for Apaches worldwide.”

The U.S. Army will receive 115 remanufactured 
Apaches, with an additional 15 Apaches to be 
procured as options, ensuring significant savings to 
taxpayers. The additional 54 aircraft will be delivered to 
partner nations as part of Foreign Military Sales.

This award comes on the heels of the U.S. Army’s 
Apache fleet surpassing five million flight hours, a 
milestone proving the AH-64 is the most capable, 
reliable and versatile attack helicopter.

"This multi-year contract is critical for the 
warfighter and the entire Apache team," said Col. 
John (Jay) Maher, U.S. Army Apache project 
manager. "It demonstrates the Army's commitment 
to continue putting unmatched capability into the 
hands of our nation’s finest, while providing stability 
and predictability for the outstanding citizens and 
companies that pour their talent into producing the best 
attack helicopter in the world."

Boeing Global Services will continue to deliver 
optimal readiness for the warfighter including 
training devices, spare provisions, support and test 

equipment kits, depot support, field engineering and 
technical manuals. Major advantages in the technical 
publication area allow for a streamlined process 
approach to re-use data which reduces operational and 
sustainment costs.

Under the first multi-year contract, signed in 2017, 
Boeing delivered 244 remanufactured Apaches to the 
Army and 24 new-build aircraft to an international 
customer. The AH-64E, built at the Boeing site in Mesa, 
Ariz., is the most advanced multirole combat helicopter 
in the world. There are more than 1,275 Apaches 
currently in operation around the world.

HANWHA DEFENSE AUSTRALIA 
SIGNS TRAINING CONTRACT ON 
LAND 8116
23 March 2023
To support the capability being delivered under 
Land 8116 Protected Mobile Fires, Hanwha 

Defense Australia has chosen Australian owned 
and operated MMC Learning and Development 
(MMCLD) to provide Computer Based Training 
(CBT).

Based in Sydney, MMCLD has a long history of 
working with Defence and law enforcement and 
has accumulated significant experience in a range 
of training services across the sector.

“Hanwha Defense Australia is partnering with 
MMCLD for the training solution for the Huntsman 
family of vehicles based on their strong record of 
performance in the sector,” Richard Cho, HDA’s 
Managing Director said. “Their track record in the 
Defence and law enforcement make them perfectly 
suited to the program.”

Supporting HDA’s Training team, a series of 
courses will be delivered to the Commonwealth 
during the Introduction Into Service training on the 
AS9 and AS10 vehicles.

The suite of courses will be provided to 
Operators and Maintainers of the ADF, sequenced 
to coincide with the batched delivery of vehicles 
between 2026 and 2028. Delivered on computers 
and devices where the customer requires, the 
distributed learning approach means that people 
can learn when and where they need.

“We are delighted to support Hanwha Defense 
Australia on Project Land 8116,” Cary Redstone, 
MMCLD’s CEO said. “Our ability to partner and 
meet complex Defence learning requirements is 
what we do best. Over three decades we have 
invested in our workforce and technology to align 
our company capability and culture with the 
increasingly sophisticated and accelerating needs 
of the Defence enterprise to support projects of 
strategic significance such as Protected Mobile 
Fires.”

An AH-64E Apache helicopter sits on the flight line at Hunter Army Airfield, Georgia.  
(U.S. Army photo by Spc. Savannah Roy, 3rd Combat Aviation Brigade, 3rd Infantry Division)  
(Photo Credit: Spc. Savannah Roy)
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AS9 and AS10 (Hanwha photo)
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NORTHROP GRUMMAN 
AUSTRALIA OPENS UPDATED 
FACILITY FOR KC-30A SUPPORT
BRISBANE, Queensland, Australia 
21 March 2023
 
Queensland Deputy Premier Hon. Steven Miles, 
today officially opened Northrop Grumman 
Australia’s newly-modernised Brisbane 
Maintenance and Modification Centre (BMMC), 
a major facility for the sustainment of the Royal 
Australian Air Force’s (RAAF) aviation capability. 
In attendance were key RAAF stakeholders and 
Kathy Warden, chair, chief executive officer and 
president, Northrop Grumman and Christine Zeitz, 
general manager, Asia Pacific region, Northrop 
Grumman.

Northrop Grumman’s $20 million investment in 
the BMMC modernisation project created 300 local 
jobs, and directly involved over 500 people. The 
facility conducts continuous through life support 
to key RAAF fleets and will engage an ongoing 
Northrop Grumman Australia workforce of around 
100 employees, with the new infrastructure 
capacity now allowing for a significant expansion.

“Queensland has cemented itself as a 
powerhouse for Australia’s Defence industry and 
our capabilities are quickly growing. Two thirds of 
the Australian Army operates out of Queensland 
and this is just another feather in our cap,” 
said Deputy Premier Miles. “Northrop Grumman 
Australia’s facility here in Brisbane is just another 
great example of the close collaboration between 
Defence and Australian Industry, supporting an 
important ADF capability, as well as providing 
significant investment and generating good, skilled 
jobs for the Queensland workforce”

“It’s been terrific to have the Deputy Premier 
open this strategically important facility, delivering 
sustainable support to the RAAF mission. Our 
sustainment and modernisation program is a 
key element of our on-going commitment and 
investment to the State,” said Christine Zeitz. 
“Northrop Grumman’s growing sustainment work 
at the BMMC has enabled us to establish an 
apprenticeship program providing a pipeline of 
skilled Queensland engineers underpinning the 
company’s ability to deliver Advanced Technology 
programs in the coming years. A world class 
skilled local workforce with genuine and attractive 
career options, in partnership with the Queensland 
Government, is a critical driver of future joint 
mission success.” 

About BMMC
The facility provides support and maintenance to 
the RAAF’s six KC-30A Multi-Role Tanker Transport 
(MRTT) aircraft, a versatile platform that is an 
operational refuelling tanker for a range of RAAF 
aircraft.

The Multi Role Tanker Transport has supported 
a range of ADF missions, including Operation 
OKRA in the fight against Daesh, Operation 
Afghan Assist and the Regional Presence 

deployment with allied partners.
It also supports the RAAF’s fleet of 10 C-27J 

Spartan transport aircraft, which have proved 
invaluable in the airlift of people, equipment and 
supplies in Australia and our near region. The 
Spartan provides a versatile and unique capability 
that is well matched to Australia’s strategic and 
humanitarian objectives in the South Pacific and 
Southeast Asia due to its ability to land on regional 
and unsealed airstrips.

A Royal Australian Air Force KC-30A Multi Role Tanker Transport aircraft (right) and two United 
States Air Force B-1 Lancer bomber aircraft fly in formation over the Northern Territory.  
Credit: CoA / Emma Schwenke
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BABCOCK AWARDED KEY HIGH 
FREQUENCY COMMUNICATIONS 
CONTRACT
Babcock International, the Aerospace and Defence 
company, is set to become a leading provider 
of High Frequency (HF) radio communications 
services to New Zealand and its international 
‘Five Eyes’ allies following the awarding of a key 
contract. 

Babcock’s experts will deliver critical equipment 
replacements to support the New Zealand Defence 
Force (NZDF) over the near term, with an extensive 
customer through-life support programme forming 
the remainder of the contract. Initially worth $30.6 
million NZD to Babcock, the new HF system is 
expected to be operational by August 2023.

“This is one of a number of planned investments 
from the Defence Capability Plan 2019 that will 
strengthen our national resilience,” said New 
Zealand Defence Minister Ron Mark.

“High frequency radio provides communications 
coverage in places that satellites cannot reach and 
where ordinary radio communications will not work. It 
is also a back-up system if satellite communications 
fail, are disrupted or are unavailable.

“Our service women and men rely 
on communications to undertake the 
tasks required of them, whether it be 
humanitarian, constabulary or military 
operations. In undertaking these tasks, 
they operate in some of the most remote 
regions on the planet, from deep in the 
Southern Ocean to the vastness of the 
Pacific. 

“This is an investment in our 
communities. Defence’s HF radio system 
will support emergency services, enabling 
them to maintain communications during 
crises. The current HF radio infrastructure 
was installed in the 1980s and has 
reached the end of its life.”

Babcock Australasia CEO, David Ruff, said the 
contract represents a major milestone for Babcock 
as a world-leading, trusted provider of High 
Frequency communication technology. 

“This contract leverages our long-standing, 
18 year track record in the UK, where Babcock 
has been providing a Defence High Frequency 
Communications Service to the UK Ministry of 
Defence,” Ruff says. “Babcock will now provide 
its specialist technology and know-how to New 

Zealand as a key Five Eyes 
partner.”

“The contract confirms 
Babcock’s position as a 
trusted, reliable provider of 
Defence High Frequency 
Communications, ahead 
of similar future bids for 
global customers including 
the Commonwealth of 
Australia.”

“The contract reinforces 
Babcock’s long-standing 
commitment in New 
Zealand, building upon 
its role as the nation’s 
strategic maritime partner, 
sustaining the Royal New 
Zealand Navy, as well as 
its strategic partnership 
managing the ground 
assets of the national flag-
carrier, Air New Zealand.”

The Five Eyes alliance 
includes New Zealand, 
Australia, the UK, the 
United States and Canada, 
enabling their sharing of 
data and information.

DEFENCE SIGNS MULTI-MILLION 
DOLLAR CONTRACT FOR JOINT 
ADVERSARIAL TRAINING AND 
TESTING
Defence has recently signed a $330 million contract 
with Raytheon Australia Pty Ltd to deliver Joint 
Adversarial Training and Testing Services (JATTS) to 
the Australian Defence Force (ADF) for a period of 
eight years. 

The JATTS contract consolidates three existing 
contracts that form the ability to support ADF 
exercises with ‘enemy’ airborne force aircraft, aerial 
targets, and electronic warfare capabilities across a 
range of ADF platforms including: 
• The Air Force‘s Joint Strike Fighter, Super Hornet, 

Growler, Wedgetail airborne early warning and 
control capabilities and ground based Aircraft 
Control Units; 

• Navy’s Helicopter Frigate and Guided Missile 
Destroyer capabilities; and 

• Army’s Ground Based Air Defence Capabilities.
The critical services to be delivered by the JATTS 

contract includes aerial opposing force effects, 
manned and unmanned targets and sophisticated 
electronic attack.

The contract also introduces two additional 
capabilities: the testing, training and certification of 
ADF Identification Friend or Foe Mode 5 interrogation 
systems; and advanced airborne threat simulations.

The JATTS contract is designed to evolve over 
the term of the contract to ensure it remains 
contemporary and continually satisfies the ADF’s 
requirements during a time of significant Defence 
capability expansion. 

Consisting of over 94 per cent Australian Industry 
Contribution, the JATTS contract secures the ongoing 
employment of approximately 88 Raytheon Australia 
and sub-contractor personnel, predominantly based 
in the Nowra region of New South Wales.

CEA
9
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A Royal Australian Air Force F/A-18 Growler takes off from RAAF 
Base Williamtown. Credit: CoA / Shane Gidall

RHEINMETALL STARTS 
PRODUCTION ON BOXERS AS 
MILVEHCOE
Queensland Premier Annastacia Palaszczuk visited 
Rheinmetall as the company started local production 
for the first Australian Boxer Combat Reconnaissance 
Vehicle entering production at Rheinmetall’s Military 
Vehicle Centre of Excellence (MILVEHCOE) in 
Ipswich, Queensland. This vehicle will be the first to 
enter the production line together with initial vehicles 
from Germany currently being assembled at the site.

Joined by Deputy Premier Dr Steven Miles, 
Australian Industry Partners including Bisalloy, 
Marand, Intellidesign and Rheinmetall’s 600 strong 
Queensland workforce, the start of production 
realises Rheinmetall’s goal to support Australia’s 
Defence Force and its allies with an industrial base 
in the region.

“This is a very proud day for Queensland’s 
defence manufacturing capabilities, as our 
association with Rheinmetall on the $5.2 billion 
LAND 400 Phase 2 project delivers locally built 
Boxer CRVs,” said Palaszczuk. “Through the delivery 
of LAND 400 Phase 2 and its other projects, our 
partnership has already created 600 jobs at the 
Military Vehicle Centre of Excellence, which will be 
contributing more than $1 billion to the Queensland’s 
economy in its first 10 years of operation. The 

facility is now the most 
advanced military 
vehicle manufacturing 
facility in Australia. Our 
partnership’s continuing 
success provides long-
term certainty to the current 
workforce, and greater 
opportunities through the 
entire supply chain which 
impacts many SMEs right 
across Queensland.”

In recognising the 
milestone, Nathan Poyner, 
Managing Director of 
Rheinmetall Defence 
Australia, said:

 “Rheinmetall has 
delivered a first batch 
of 25 Boxer CRVs to 
Australia. These initial 
Boxers were built in 
Germany, and finalised at 
MILVEHCOE, joining the 
more than 2900 HX Trucks 
that were finalised and are 
today sustained from the 
facility. This striking of the 

arc event represents the first of 
186 Boxer CRVs that will be built 
at MILVEHCOE, providing jobs, 
training and new opportunities for 
Australians working at Rheinmetall 
and in the more than 200 
Australian Industry Partners across 
the nation. 

“Rheinmetall has taken a 
long-term partnership approach 
to working in Australia, and 
we’re proud to be the largest 
provider of Military vehicles 
to the Australian Defence 
Force. We have an operational 
facility, the staff in place, our 
partnerships in place and as 
part of the capability to build 
a complete modern armoured 
vehicle, we have established 
real sovereign capabilities 
including armour production and 
electronics manufacturing for 
the Australian Defence Force; all 
of which happens right here in 
Queensland.”

Australian Defence Force's Boxer Combat Reconnaissance vehicles take part in urban warfare training serials 
conducted at Murai Urban Training Facility, Singapore, as part of Indo-Pacific Endeavour 2022.
Credit: CoA / Nadav Harel
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SIKORSKY AUSTRALIA 
WELCOMES NEW APPRENTICES

22 March 2023 
Sikorsky Australia, a Lockheed Martin company, 
announced it has onboarded a new cohort of 
apprentices to work on the sustainment of the 
Australian Defence Force’s (ADF) rotary-wing assets 
at its Maintenance and Logistics Support facility in 
Nowra.

The new starters, including seven aircraft 
maintenance apprentices and one warehouse 
logistician trainee, join a 200-strong Sikorsky 
Australia workforce as part of the company’s formal 
training program to nurture local talent in the 
Shoalhaven region by providing opportunities to 
develop advanced skills in aircraft maintenance.

Sikorsky Australia’s General Manager, Cliff 
Kyle said, “We are delighted to welcome the new 
apprentices and trainee to our team and look 
forward to helping them become fully qualified 
aircraft maintenance engineers and warehouse 

operation logisticians. Our highly skilled, dedicated 
regional workforce is the backbone of Sikorsky 
Australia. The team has been proudly sustaining the 
ADF Black Hawk and Seahawk helicopter fleets for 
over 30 years with excellence. We are focussed and 
committed to recruiting and training apprentices and 
trainees to grow Australia’s aviation industrial base 
in support of the ADF’s mission now and into the 
future. We will continue to invest in the Shoalhaven 
workforce to ensure we have the right people, 
trained to deliver complex sustainment services on 
the ‘Hawk’ assets to ensure they are mission ready 
for our customer,” said Kyle. “With the Australian 
Defence Force’s recent acquisition of 40 UH-60M 
Black Hawks and 13 additional MH-60R Seahawks, 
it’s incumbent on Sikorsky Australia to ensure our 
regional workforce is nurtured and grown to deliver 
cutting edge capability for decades to come.”

Today’s engagements of seven aircraft 
maintenance apprentices bring Sikorsky Australia’s 
apprentices cohort to twelve, which constitutes 
around 15 percent of its maintenance workforce. 

Already the apprenticeship 
program has graduated 
eight apprentices who 
have transitioned to 
full time roles, further 
strengthening the 
workforce. Further, four 
warehouse logistician 
trainees have graduated 
from the company’s 
two-year training program. 
Moving forward, Sikorsky 
Australia is committed 
to its apprenticeship and 
traineeship programs 
delivering year-on-year 
workforce growth.

Sikorsky Australia’s new 
apprentice, Emily Reichler, 
a qualified landscaper 
who had worked in a 
landscaping business in 
the Shoalhaven for over 
five years, was seeking a 
change. “I was looking for 
a stable career with a new 
challenge every single day 
and a great environment. 
I saw the opportunity on 
Seek and decided to throw 
my hat in the ring. I was 

fortunate to receive one of the apprenticeships at 
Sikorsky Australia and I’m so excited with my new 
career in sustaining the Royal Australian Navy’s 
Seahawks.” Further she added, “Having grown up 
in the Shoalhaven you see Navy helicopters all day, 
every day, so it’s nice to finally understand how 
they operate and why they do what they do.”

Chris Neville, another new apprentice of 
Sikorsky Australia, worked in retail before he joined 
Sikorsky Australia. “After nine years within retail, 
I moved into logistics first with a cheese factory 
where I built up my experience. I then joined 
the Sikorsky Australia team as a logistician for 
over two years. After that time, I was looking for 
growth opportunities and applied for the aircraft 
maintenance apprenticeship and won a position.” 
The new apprentice reflected, “It’s a hands-on role, 
I’m happier in my job, and I get a good feeling 
knowing that I’m contributing to Australia’s security. 
It’s been a really positive move. I encourage 
people who are considering a change in careers to 
back yourself as you can always grow and there 
are interesting career opportunities at Sikorsky 
Australia.”

Seven of the eight new apprentices pictured (L-R) Isaac Quirque, Emily Reichler, Chris Neville, Ebinee 
Rich, Liam Cuzen, Wylie Townsend and Jack Weber representing the new apprentice intake at Sikorsky 
Australia in the Shoalhaven region. (Photo credit: Lockheed Martin Australia)
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THE PATHWAY
For an announcement of this magnitude after a study 
phase of 18 months involving 350 Australians and an 
unknown number of their counterparts in the U.S. and 
U.K., in essence we received four dot points: 
• Beginning in 2023, Australian military and civilian 

personnel will embed with the U.S. Navy, the 
Royal Navy, and in the United States and United 
Kingdom submarine industrial bases to accelerate 
the training of Australian personnel. The United 
States plans to increase SSN port visits to 
Australia beginning in 2023, with Australian sailors 
joining U.S. crews for training and development; 
the United Kingdom will increase visits to Australia 
beginning in 2026.

• As early as 2027, the United States and United 
Kingdom plan to begin forward rotations of SSNs 
to Australia to accelerate the development of 
the Australian naval personnel, workforce, 
infrastructure and regulatory system necessary to 
establish a sovereign SSN capability.

• Starting in the early 2030s, pending Congressional 
approval, the United States intends to sell Australia 
three Virginia class submarines, with the potential 
to sell up to two more if needed. This step will 
systematically grow Australia’s sovereign SSN 
capability and support capacity. 

• In the late 2030s, the United Kingdom will deliver 
its first SSN-AUKUS to the Royal Navy. Australia 
will deliver the first SSN-AUKUS built in Australia 
to the Royal Australian Navy in the early 2040s.
The first two should be relatively easy to achieve 

without a huge amount of expenditure. The U.S. 
in particular will be pleased because if submarine 
“rotations” to Australia are taking place continuously 
that would seem no different from a capability being 
permanently based here.

The third paragraph says the U.S. “intends” selling 
submarines, and we will come back to that.

The fourth dot point is breathtaking in its chutzpah. 
The U.K. does not have a particularly impressive 
record for submarine construction with the current 

Astute class being late, over budget and with 
submarines being delivered at sedate four-year 
intervals. On the surface ship part of the equation 
the Type 26 / Australian Hunter class frigate program 
does not appear to be setting the world on fire.

As their Astute replacement program ramps up to 
build the AUKUS SUB, the main strategic priority will 
be to complete the new Dreadnaught class SSBN. 

The outlook for the U.K. economy is uncertain post-
Brexit and the country has other important activities, 
notably the co-development of a 6th generation 
fighter aircraft with Japan. Since the Australian plan 
is to wait for several years before building ours so 
that all of this is gone, construction might begin at 
Osbourne in 2045.

KYM BERGMANN // CANBERRA

ARE WE SPENDING $368 BILLION TO 
SOLVE A PROBLEM OF SEA ROUTES?

Following the announcement of the “optimal pathway” to a nuclear-powered submarine via AUKUS on March 14, many more 
questions have arisen – and answers to date have not been especially revealing. High on the list is what will Australia receive for 
the $3 billion committed to already – which will come at the expense of other Defence capabilities – an advanced payment that 

will go to the U.S. and the U.K.

The Virginia-class fast attack submarine USS North Dakota (SSN 784) prepares to moor pierside during a homecoming 
event at Naval Submarine Base New London in Groton, Conn. (U.S. Navy photo by Petty Officer 2nd Class Wesley Towner) 

In the late 2030s, the United Kingdom will deliver its first  
SSN-AUKUS to the Royal Navy. Australia will deliver the first 
SSN-AUKUS built in Australia to the Royal Australian Navy in  

the early 2040s.

AUKUS



MINISTER AVOIDS DETAIL
On March 19, Defence Minister Richard Marles 
appeared on the ABC’s signature Insiders program 
to discuss AUKUS but was short on detail. He was 
repeatedly pressed for the figure of how much a 
Virginia class submarine costs but could only state 
that the overall budget for the program is $368 
billion. 

This verges on the bizarre because anyone who 
goes on the internet can easily find out that in 
today’s dollars and at the current exchange rate the 
unit cost is around $4.5 billion. Weapons and crew 
are extra.

There’s nothing wrong with saying this; it’s not a 
secret. When politicians refuse to supply information 
that is already on the public record it raises the 
question of who are they trying to confuse? During 
the interview, he indicated that he did know the 
figure but was not prepared to say it out loud. Why 
not? Is it like a religion where one is not allowed to 
speak the name of the supreme being?

Under the plan Australia will likely receive second 
hand submarines, so if the cost has already been 
calculated we must know which ones have been 
allocated because – presumably – the price will 
be heavily discounted because of their age. If the 
submarines have not yet been allocated – and we 
don’t know the mix between new and used platforms 
– then the cost could not have been finalised. This 
is unless Australia has already been talked into a 
shonky deal of handing over an exceptionally large 
amount of cash and then leaving it to the U.S. to 
decide what they will give us for that amount.

NOT ABOUT CONTAINING CHINA
Another point stressed by Minister Marles is that 
the submarines will be to protect our sea lines of 
communications (SLOC) and not to contain China. 
This is repeating the analysis provided by the Chief 
of Navy VADM Mark Hammond to a conference in 
November.

The problem with this is that if we are at war with 
China, there will be no shipping to or from there 
that will need to be protected. Minister Marles 
was prepared for that obvious line of rebuttal and 
pointed out that a lot of our trade with Japan and 
South Korea also goes through the South China 
Sea. As APDR has pointed out previously, if this is 
the level of thinking in Defence then we are in big 
trouble. 

In the event of hostilities with China then 
all commercial shipping can travel east of the 
Philippines. If Japan and South Korea have also 
been drawn into the conflict, then all north Asia will 

be aflame. China is far more likely to be concerned 
about the fleet of +50 modern conventional SSKs 
that Seoul and Tokyo will have deployed than one or 
two Australian submarines.

In essence, the Minister seems to be saying that 
we need to spend a massive amount of money that 
will deprive other parts of the ADF of equipment 
to buy nuclear powered submarines to address a 
threat that could be fixed by re-routing commercial 
shipping.

THE SALE OF VIRGINIA CLASS 
SUBMARINES TO AUSTRALIA IS 
NOT GUARANTEED
The words of any U.S. President are hugely 
consequential and when Joe Biden said that Virginia 
class submarines will be sold to Australia, many 
people seem to assume that the deal has been 
done. However, this overlooks the reality of how 
Washington operates. It is also a statement based 
on two important assumptions, both of which could 
change in the decade or so before the submarines 
are due to be delivered. 

President Biden said of the Virginia class:
“They feature cutting-edge propulsion technology, 

provide unmatched stealth and manoeuvrability. 
And with the support and approval of Congress, 
beginning in the early 2030s, the United States 
will sell three Virginia-class submarines to Australia 
with the potential to sell up to two more if needed, 
jumpstarting their undersea capability a decade 
earlier than many predicted.”

The first thing to focus on is the timing – why 
the early 2030s? The Americans say that Australia 
needs time to prepare for their arrival to build 
facilities and train crews. This is true – but it ignores 
the most important part of the equation: the need 
for the U.S. to ramp up the construction tempo of 
the Virginia class.

At the moment, they are being launched at a 
rate of one or two per year, averaging out at 1.5 
every twelve months, or to put it more realistically 
– because no one wants half a submarine – three 
Virginia class are completed every two years. We 
don’t know what has been said behind closed 
doors, but it is highly likely that Australia will be sold 
submarines when the U.S. has excess capacity to 

The Virginia-class attack submarine USS Oregon (SSN 793) makes its way down the Thames River and past the city of 
New London after departing Submarine Base New London in Groton, Conn., for routine operations, July 18, 2022. (U.S. 
Navy Photo by John Narewski)

The Americans say that Australia needs time to prepare for their 
arrival to build facilities and train crews. This is true – but it 

ignores the most important part of the equation: the need for the 
U.S. to ramp up the construction tempo of the Virginia class.

AUKUS
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build them – and reaching that goal is still some 
time away. 

Nothing else makes sense – and certainly the 
USN will not deprive itself of submarines deemed 
vital to the national interest just to be nice to 
Australia. There seems to be general agreement in 
Washington that just to maintain a healthy edge over 
China and other rivals such as Russia, the drumbeat 
for Virginia class production will need to increase to 
at least two per year.

HOW TO INCREASE PRODUCTION
The start of this ramp-up is indeed currently taking 
place. There are only two companies in the U.S. able 
to produce nuclear-powered submarines: General 
Dynamics Electric Boat (EB) and Huntington 
Ingalls Industries (HII). In the case of the Virginia 
class, Electric Boat undertakes final assembly and 
integration, with construction of hull modules evenly 
distributed between the two builders. 

Both companies are investing in people and 
facilities to support increased submarine 
production, which also needs to factor in the 

Columbia class SSBNs that are the highest priority 
of all. The wording of the AUKUS statements 
indicates that Australia will now also pour money 
into this expansion process. 

Nuclear-powered SSNs are complex beasts, with 
each one comprising an estimated ten million 
components – so that’s an enormous supply chain 
that needs to be mobilised. Gearing up for more nuts 
and bolts is easy – but stepping up the construction 
of naval reactors are orders of magnitude more 
challenging.

Even the former U.S. Secretary of the Navy, 
Richard Spencer, speaking to the National Press 
Club in Canberra on March 20, was unable to 
articulate just how the industrial bases of the U.S. 
the U.K. and Australia could be grown quickly 
enough to meet the challenge of increased 
submarine production. When APDR pointed out 
that the highest priority for the USN are the new 
Columbia class SSBNs – and work is underway on 
the SSN(R) program to replace the Virginias – and 

asked can the problem be fixed by more money, 
people, legislation, or all the above he replied:

“It’s always money – but right now the DoD is 
awash with money. They don’t say that, but there’s 
quite a bit of money in the DoD budget – it’s public 
knowledge. You are spot on – there’s a lot on navy’s 
plate. 

“How do we get the step change put in place, 
I believe is your question? That step change is 
thinking outside the box. That step change is 
the initiation of industrial policy – so that maybe 
some of our automobile companies, our agricultural 
equipment manufacturing companies turn around 
and manufacture parts. As you know in the Virginia 
class – and for the Columbia class – there are 
parts that are pre-assembled and then loaded in as 
modules.

“Could you distribute that? Yes, you could – but 
you are going to give the private sector the impetus 
to do that. That is government’s job. We can’t just 
sit around here – specifically in the U.S. – and 
wave our hands in the air and go “great power 
competition” and not do anything.

“We have to say “let’s compete” - this is how we 
will do it. That’s what I would like to see.”

Asked if he saw Australia as part of this, he 
replied:

“I have banged the table from Day One as 
Secretary of the Navy to being commercially 
oriented people. If they are allies, why don’t we 
buy from them…. If the Virginia class has 4,800 
ball valves and we only produce 2,000 and you 
have another 2,000, why wouldn’t I buy them from 
Australia?”

A MASSIVE EFFORT IS NEEDED
Mr Spencer – who had a distinguished career in 
the U.S. Marine Corps – spoke glowingly of the 
capacity of his country’s industrial base to produce 
staggering quantities of materiel. He mentioned 
the Second World War case of the Willow Run 
factory, an enormous facility built from scratch in 
two years from 1940 that by the end of the war 
was churning out eight B-24 ‘Liberator’ four-engine 

heavy bombers per day. This phenomenal effort was 
replicated in factories across the U.S. 

Similar feats were also achieved in the U.S.S.R. 
This was done with the added complication of 
having to move entire factories on the western 
border about to be overrun by German forces to the 
far side of the Urals. The massive Soviet effort also 
took place with U.S. and British help, particularly 
with delivery of large numbers of trucks and aircraft. 
The aggressor – Nazi Germany – did not move to 
a total war industrial footing until 1944, a delayed 
decision that played no small part in its defeat the 
following year.

However, that was at a time when wealthy 
Americans paid 90% in tax and with the outbreak 
of war the production of consumer products, such 
as cars, was stopped instantly so that everything 
could be switched to building tanks, aircraft and 
ships. People routinely worked six-day weeks. In the 
U.S.S.R. people were quite literally fighting for their 
lives – and that was known to factory workers just 
as it was to soldiers on the front line. 

Whether today the U.S., the U.K. and Australia 
have any appetite for a major effort to increase 
military production has yet to be seen, particularly 
on the part of anyone under the age of 40.

MOTIVATION FOR BOOSTING 
PRODUCTION
If we use the current Russian invasion of Ukraine as 
an indication, very few people in the West – with 
the notable exceptions of Poland and the Baltic 
States – seem alarmed, let alone prepared to make 
major sacrifices. The government of Germany, for 
example, seems to have decided that if its voters 
have to pay one more Euro at the bowser then, 
we’re very sorry Mr Zelenskyy but you’re on your 
own. In the U.S. military aid to Kiev is not universally 
supported with the argument that the money could 
be better spent elsewhere.

In the unlikely event that all goes exceptionally 
well, the U.S. industrial base might have enough 
excess capacity by the 2030s to start selling 
Virginia class submarines to Australia. However, a 
more likely scenario will see the U.S.N. receive the 
new boats, allowing them to offload older ones in 
the series onto us. 

This might suit the RAN – if not the Australian 
taxpayer - since the first in the series, being 
slightly less complex, might be preferred for training 
purposes. In any case it will be Washington that 
decides what we receive, not Canbarra.

They will still presumably have plenty of life left in 
them – the very first Virginia was commissioned in 
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“I have banged the table from Day One as Secretary of the Navy 
to being commercially oriented people. If they are allies, why 
don’t we buy from them…. If the Virginia class has 4,800 ball 

valves and we only produce 2,000 and you have another 2,000, 
why wouldn’t I buy them from Australia?”



The Virginia-class attack submarine USS Delaware (SSN 791) makes its way up the Thames 
River and past the city of New London while returning to Submarine Base New London, Oct. 1, 
2021, after conducting routine operations. (U.S. Navy photo by John Narewski)

2004 – because otherwise that would defeat the 
point of the exercise. Even a few oldish submarines 
will have considerable deterrent capability, though 
at a truly eye-watering cost.

CHINA’S SUBMARINE 
PRODUCTION
The second factor is the rate of growth of the 
Chinese navy – the PLA(N). The current modest 
expansion of the U.S. industrial base is predicated 
on a linear growth in China’s submarine numbers. 
However, if Beijing really presses the accelerator 
pedal – perhaps using the AUKUS submarine 
announcement as justification – then the production 
of the Virginia class will need to match that, meaning 
that there will be no spare submarines for Australia 
until way in the future. 

China’s industrial base is larger than that of the 
U.S. – which has been shrinking for three decades - 
though still lagging in some areas of very advanced 
electronics. In another ten years this dynamic might 
have changed, putting Washington under even 
greater pressure to prioritise the needs of the U.S.N.

FUTURE POSITION OF THE U.S.
If in the early 2030s the U.S.N. Chief of Naval 
Operations advises Congress that there is a 
dangerous shortfall in SSN numbers because a) 
the ramp up has not been as successful as planned; 
or b) China has more submarines than expected; or 
c) a combination of both; what will Congress do? 
Will it honour the words of a President spoken 10 
years previously, or will it prioritise the interests of 
the U.S.?

This is even without the possibility of the 
re-election of an isolationist figure such as Donald 
Trump – or the future election of a Trump-like figure.

PUBLIC LACK OF ENTHUSIASM
Early opinion polling in Australia is showing a 
lukewarm response to the idea, even after all the 
hype and fanfare of the three leaders meeting in San 
Diego. There are several reasons why this might be 
the case, with a lack of justification for spending 
so much money probably top of the list. This is the 
culmination of thirty years of an absence of serious 
public debate about Defence issues and strategic 
policy by shutting the public and the media out of 

any useful information about what is going on.
People might also be wondering why China 

is such a threat when it is our largest trading 
partner and large numbers of visitors via tourism 
and students. That might be why the rhetoric of 
the government seems to have switched from 
containment of China to the vaguer protecting our 
sea lines of communication. If it were still the former, 
someone might ask if containment is so important 
why are we still selling them iron ore?

They might also be asking: why nuclear 
submarines? Why are we committing to spending 
all this money on buying foreign-designed Ferraris in 
the 2040s when a far more modest investment will 
give us SUVs in the 2030s? To date, this question 
has not even started to be answered by politicians 
or the bureaucracy with responses characterised 
by statements along the lines that nuclear-powered 
submarines are simply the obvious choice.

No, they are not – and there is still some 
considerable distance to go in all of this.

AUKUS
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M arch 14 2023, saw a major step forward 
towards the aspiration becoming an 
eventual reality with a Tri-nation Pact 

announced at Point Loma US Naval Base , San 
Diego, attended by US President Joe Biden, and 
Prime Ministers Anthony Albanese and Rushi Sunak 
representing Australia and the UK respectively. 

The backdrop to this latest development was 
the increasingly volatile global situation, a fact 
recognised in the UK’s latest Integrated Defence 
and Foreign Policy Review, which was also released 
the same day in London. Subtitled “Responding to 
a more contested and volatile world” the document 
confirmed the UK’s commitment to a foreign policy 
and security tilt towards the Asia-Pacific region, 
with the AUKUS initiative a key element with 
potentially the single highest profile in terms of 
strengthening Western security and demonstrating 
long-term resolve. 

The AUKUS proposal has now introduced into 
the public domain for the first time how the 
prospect of the Royal Australian Navy becoming 
a nuclear submarine operator can be delivered in 
three stages, and possibly slightly faster than some 
might have anticipated. To start, all three maritime 
nations have already initiated working very closely 
together sharing training and exchanging expertise, 
and this will soon ramp up much further so that 
as the programme grows in maturity advanced 
technology as well as maintenance and support 
capability will be shared between the partners. 

Joint operational capabilities, alongside other 
benefits, will result in the development in the 
2030s of an all-new class of nuclear submarines, 
which have been described as becoming the 
most effective in the world. They will be built in 
the UK and Australia and incorporate systems 
interoperable with those built in the USA. 

In the meantime, providing Congress approves, 
the US government plans to sell an initial three 
Virginia Class nuclear submarines to Australia with 
an option on two more. Their delivery is expected to 
start “in the early 2030s”. This will enable nuclear 
operating and support experience to be brought 
forward as early as is practical and is seen as 

the best solution to assure greater stability and 
prosperity through enhanced undersea operational 
capability in the Indo-Pacific region as well as 
around the world. 

The three countries will collaborate in cyber, 

quantum technologies and artificial intelligence 
as well as well as other underwater capabilities. 
The growth in aggressive development and 
deployment of military capabilities, including new 
nuclear systems, by authoritarian regimes including 

RICHARD GARDNER // LONDON

FLESHING OUT AUKUS – A UK PERSPECTIVE 
Since the initial September 2021 bombshell announcement of the outline Australia/UK/USA agreement to work together on 

establishing a new joint nuclear submarine program, there has been much debate on the wisdom of this decision. This includes 
what form it might take, how such a strategic program might be achieved and how realistic the delivery timescales might be. 

Astute class submarine and Type 45 destroyer (BAE Systems photo)



China, Russia, North Korea and Iran have brought 
Australia, the UK and USA together to combine 
their maritime capabilities.

This is to better counter the growth of potential 
adversaries who have been spending increasingly 
high proportions of their national wealth on military 
expansion. Starting this year, more Australian 
military and civilian personnel will be embedded 
with US and UK forces to accelerate the pace of 
training and career development, and from 2027 
US and UK nuclear submarines will be stationed 
at HMAS Sterling, near Perth. Prime Minister 
Albanese said that Australia will invest $6 billion 
in new industrial capacity over the next four years 
and the new submarines will be built in the south 
of the country. 

UK Prime Minister Sunak said:
 “For the first time ever this will mean the fleets 

of submarines working together across both the 
Atlantic and Pacific will be keeping our oceans free 
and open for decades to come.” 

The new class of nuclear submarines will be 
designed to replace the UK’s current Astute Class 
from the late 2030s - though Royal Navy sources 
have indicated that there is a possibility that the 
current planned submarine fleet might be doubled. 
Sunak said in the UK’s Integrated Review:

“ I am proud that the UK has delivered the 
ambition we set for the Indo-Pacific tilt – achieving 
dialogue partner status with the Association of 
Southeast Asian Nations (ASEAN), deepening 
our bilateral political, economic and security 
relations across the region, pursuing final phase 
negotiations on accession to CPTPP, launching 
British International Investment’s Singapore hub, 
deploying an aircraft carrier strike group and 
two offshore patrol vessels to the region, and 
co-launching Partners in the Blue Pacific initiative. 

“Strengthened Atlantic-Pacific links include two 
major defence and security partnerships include 
AUKUS as well as the Global Combat Air Program 
adding Japan to the team.

“China’s more aggressive stance in the South 
China Sea and Taiwan Strait are threatening to 
create a world defined by danger, disorder and 
division – and an international order more favourable 
to authoritarianism. China poses an epoch-defining 
challenge to the type of international order we want 

to see, both in terms of security and values – and 
so our approach must evolve. 

“We will work with our partners to engage with 
Beijing on issues such as climate change but where 
there are attempts by the Chinese Communist 
Party to coerce and create dependencies, we will 
work closely with others to push back against them, 
and we are taking new action to protect ourselves, 
our democracy and our economy at home.” 

Elsewhere in the Review it states:

“The CCP is increasingly explicit in its aim to 
shape a China-centric international order more 
favourable to its authoritarian system, and pursuing 
this ambition through a wide-ranging strategy –
shaping global governance in ways that undermine 
individual rights and freedoms, and coercive 
practices. China’s growing cooperation with Iran 

in the wake of the invasion of Ukraine are two 
developments of particular concern.”

As might be expected, Chinese Foreign Ministry 
spokesman, Zhao Lijian, expressed his country’s 
disapproval of the latest AUKUS announcements. 
He said:

“This is a highly irresponsible act. The US and 
UK’s action of exporting highly sensitive nuclear 
submarine technology once again proves they are 
using nuclear exports as a tool for geopolitical 
games and adopt double standards.”

There are still many unanswered questions that 
might flow from the latest AUKUS statements, 
but the mists are starting to lift. A clearer view of 
the general programme path has now been given 
tri-nation approval and initial steps, establishing 
training requirements and the need for investment 

in supportive infrastructure in Australia, should 
ensure that the expertise is available ahead of an 
initial interim capability delivery.

This will be starting a decade hence, but with the 
longer term prospect later in the following decade 
of joint development, production and operation of 
the world’s most advanced nuclear submarines.

HMS Audacious leaves Barrow-in-Furness (BAE Systems photo)

The three countries will collaborate in cyber, quantum 
technologies and artificial intelligence as well as well as other 

underwater capabilities.

He said “This is a highly irresponsible act. The US and UK’s 
action of exporting highly sensitive nuclear submarine 

technology once again proves they are using nuclear exports as 
a tool for geopolitical games and adopt double standards.”
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The biggest issue, and potentially the costliest 
long-term challenge is people. The fact that 
we need highly skilled people to build, operate 

and sustain nuclear submarines doesn’t mean they 
will come, and this is a conversation that needs to be 
in sharp focus here and now. As Australia finds itself 
at the start of the SSN acquisition life cycle, we are 

at a critical period to also deal with the parallel task 
of human capability acquisition. 

Beyond figuring out the qualifications and 
technical competencies required of an SSN 
workforce, there are fundamental questions that 
need to be asked. Why would people want to 
join? Why would they transition from the Collins 

Class? Why would they stay in the submarine 
force and away from their friends and family for 
months on end when they could earn more ashore? 
The step change in submarine capability gives 
the opportunity for a step change in dealing with 
people and their career design. 

Any attempt to implement an effective workforce 

ALAN ROSE // ADELAIDE

AUKUS SUBMARINES AND THE CHALLENGE 
OF HAVING ENOUGH SKILLED PEOPLE

The path to Australia’s nuclear-powered submarine future has many challenges, and while some might underestimate 
Australia’s ability to make this transition, the challenge and the necessary solutions are doubtlessly receiving the appropriate 

attention. However, there is a potentially even bigger problem lurking in the shadows of the debate. 

Astute class submarine HMS Anson (BAE Systems photo)



strategy will need to address sound ‘organisational 
career management’, or simply ‘good career 
design’. To deploy this strategy and reap the 
benefits of a committed and capable workforce - 
the Country needs to act now.

AUSTRALIA’S UNIQUE PROBLEM 
SPACE 
The skills that come with operating a nuclear plant 
mean new challenges and new career paths. It 
may be simple to suggest that Australia’s future 
nuclear powered submarine fleet could easily be 
crewed in a similar way to those of the UK or US, 
depending on the choice of vessel, but from the 
Royal Australian Navy point of view it is unlikely to 
be that simple.

Our partners have mature systems and 
industries/civil services that can absorb these 
highly trained and well-paid individuals. This 
ensures that their career does not stop on 
departure from navy, and instead they are able to 
continue using their skills within the wider nuclear 
industry enterprise. Australia does not have a civil 
nuclear industry, nor is it likely that this will change 
in the near to medium-term. 

Australia will be making a costly and long-term 
commitment to the development of personnel to 

fill critical nuclear positions. To 
ensure that the investment in 
human capability provides long-
term returns, consideration 
needs to be given to the human 
element and how personnel 
may be retained or seamlessly 
transition to civilian jobs, 
whether in government service 
or wider industry being able 
to take on such individuals 
for the ongoing benefit of the 
nation. Australia faces a set of 
challenges and circumstances 
quite different from our 
established AUKUS partners 
which will require unique 
solutions. 

There needs to be a 
particular focus on planning 
to avoid potential career 
dead-ends for those highly 
trained staff. The workforce 
problem is significant. The 
building up and retention of 

an appropriately skilled 
nuclear trained workforce 
will be as essential as the 
delivery of the platforms 
themselves. Getting 
this right will mean that 
Australia’s expensive 
and highly capable 
materiel can be operated 
successfully and be given 
the best chance to return 
home safely over its whole life.

Good career design is required for this to 
happen. By this we mean the range of policies, 
practices and activities undertaken by the 
organisation to support an individual’s professional 
and career development, as well as the submariner 
having the assurance that their skill-sets will be 
productive during their career and beyond. Of 
course, good career design isn’t just a bumper 
sticker, and concrete actions are needed. 

We suggest this issue is addressed by first 
considering what underpins the complex issue 
involved, and by describing what we have called 
the Human Capability Life-cycle (HCLC). In 
designing a framework for good career design 
that can be efficient and effective both for the 
human and the organisation, this term needs to 

be intrinsically understood. We suggest that the 
HCLC must be considered as a Fundamental Input 
to Capability, where potential career dead ends 
are designed out. The well-established SMART 
work design model is a helpful framework in this 
context that can underpin good career design and 
contribute to sustainable workforce outcomes.

HUMAN CAPABILITY LIFE-CYCLE
Prioritising human capability in acquisition

The Human Capability Life-cycle as we envisage 
it reflects the logical nature of the Capability 
Life-cycle: just as materiel is underpinned by that 
process we are suggesting it should be that way 
for the workforce too. Submarine operational 
capability and safety is fundamentally about 
people. Achieving the capability objectives of 
the expensive materiel will almost certainly only 
happen with personnel who have the right training, 
motivation, and career prospects. Whilst it is 
important to get the materiel aspects right; it is 
perhaps the human aspects that need the greatest 
attention to ultimately achieve effective operational 
performance and sustainment, this is where good 
career design comes in.

FIGURE 1

ENSURE CAREER FLEXIBILITY
Deriving well-thought through career paths early 
on, before people reach the major milestones in 
them, will pay dividends. Indeed, the development 
of a good career design with potentially multiple 
pathways, opportunities, flexibility and nationwide 
synergies will benefit the whole of Australia as 
well as the RAN. The capabilities of those who 
have served this country are a vital ingredient in its 
future prosperity - but only if that talent is managed 
properly across their whole HCLC. If done well it will 
lead to long and enduring career pathways, perhaps 
not solely within the RAN, and ought to be a starting 
point for near and long-term interest and recruitment 
campaigns that fulfil the recruitment need.

Alan Rose (BMT photo)
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FIGURE 2
Figure 2 highlights arbitrary career stages and off 
and on ramps reflecting changing life priorities. 
This means career flexibility within the differing life 
stages is important. We see this as analogous to 
an upkeep, upgrade, update engineering change 
management cycle. Sustaining and upgrading 
capability being very similar to the need to sustain 
and upgrade a career.

DESIGN OUT CAREER DEAD-
ENDS
If the good career design that we imagine is going 
to be meaningful and fulfilling for the human as 
well as effective for the organisation it needs to 
have a clearly set out pathway and systems to 
achieve that outcome. Part of that is the avoidance 
of potential career dead ends by designing them 
out. It is this aspect that we believe needs to be 
intrinsically understood in attempting to design 
a framework for careers that will serve Australia 
well. In this we must consider educational needs, 
recruitment methods through to service retirement 
and beyond, and to maximise efficiencies we 
need to develop good career design strategies 
that support employees through their various and 
foreseeable life events. 

ASSURE CROSS-INDUSTRY SKILL 
TRANSFERABILITY
‘Recruit the person, retain the family’, so the 
mantra goes, and this must be the driver, if 
we are to successfully underpin Australia as a 
nuclear submarine operating nation. Careers 
must contain sufficient cross-industry, multi-
national and pan-government service flexibility, 
training and re-training, to ensure the person 
can have a fulfilling career that meets the needs 
of the organisation, the person and their family 
unit. This is why we see good career design as 
key to enabling core skills and competencies to 

be maintained either 
within the RAN nuclear 
engineering domain or 
in its supporting entities 
be they specifically 
linked industries or 
other government roles. 
But for success there 
must be no doubt in the 
minds 
of policy 
makers 

that the significant through-life 
costs of good career design 
implementation are a necessary 
investment in Australia’s safety, 
success and credibility, as a 
nuclear operating nation.

FOSTER PORTFOLIO 
CAREERS 
We know from research conducted by the 
Foundation of Young Australians that traditional 
career trajectories are outdated, and it’s more 
likely a 15-year-old today will experience a 
portfolio career, potentially having 17 different 
jobs over 5 careers in their lifetime. Of course a 
Navy career could perhaps already be described 
as a portfolio career; the difference being there 
is only one employer. Good career design might 
mean potentially expanding that to include several 
differing employers, but ones that ensure the 
skills are maintained in the nuclear sphere. This 
mitigates against personnel outflow from the start, 
by both addressing the expectations of those we 
need recruit, but also by addressing what Defence 
itself needs from people too.

In stating these points, we are not advocating 
for any particular solution but merely highlighting 
the potential significant risks that we face in this 
sphere. To continually meet the design intent 
of the HCLC might mean that our education 
system needs to alter to support the requirement 
to deliver the multi-generational technical 
needs. Without a civil nuclear industry or similar 
analogue, then it is important to recognise that 
Australia may be at risk of growing generations 
of highly trained individuals, at great and ongoing 
expense, who may have very few in-country places 
to go to after a service career, thereby creating a 
huge waste of investment, perpetuating the career 
dead-end, and making the role potentially very 
unappealing and difficult to recruit into in the first 
place.

MAXIMISE ROI
To illustrate the time, effort and cost elements of 
a nuclear engineers training pipeline we will use 
the UK Submarine Service’s Marine Engineering 
officer role as an example. With several assistant 
Marine Engineering Officers of both commissioned 
and non-commissioned rank the size of the Marine 
Engineering department on a NPS is significantly 
larger than an SSKs.

FIGURE 3
An engineering graduate will undergo military and 
then employment training, and to achieve basic 
proficiency in the operation of the nuclear plant at 
sea will take an operator several years as the training 
works through several substantive Assistant MEO 
roles. This period takes the trainee through the 
learning required for both professional boards and 
validation training to meet the regulated assurance 
and performance levels required.

Although the example is UK-based, and regardless 
of the crewing system used, the US has a larger 
requirement for nuclear SQEP, there will be a 
significant cost to the crewing and training element. 
It is self-evident that the RAN will need to grow 
its workforce considerably, especially its Marine 
Engineering workforce. This covers the uniformed 
workforce point of view. But what does the wider 
defence industry need, and what is required for 
Australia’s continued development? 

Ultimately there are significant benefits for all if 
planned good career design allows the uniformed 
workforce to seamlessly turn into non-uniformed staff. 
While there is a significant cost in planning to lose 
highly trained personnel to other roles, the cost of 
not providing those planned pathways is far higher. 
People will leave Navy at some point, and they are 
more likely to leave sooner, with less overall benefit to 
Australia if they can see a long-term portfolio career 
ahead, that fits their current and next life stages.

(Alan Rose is a former Commander in the Royal Navy 
& Principal Engineer and Defence Team Lead Adelaide 
at BMT)



The online publication of the first version  
generated a great deal of feedback. Some 
of it was hostile but readers were also good 

enough to provide more information about Army / 
CASG support systems – particularly the software 
tool CAMM2 – and, as a consequence, the analysis 
remains largely unchanged. The track record of 
Airbus is not as good as we originally argued, but 
overwhelmingly most of the support problems can 
be traced back to Defence processes.

One of the negative responses was from a Tiger 
pilot, who wrote powerfully about the unreliability of 
the ARH and how this caused frustration and even 
embarrassment if coalition partners were present. 
He said that everyone in Army was looking forward 
to the introduction of the Apache fleet. We cannot 
use his name without permission, and so readers 
can better understand the author’s perspective, 
here is my full reply:

“Hello (name removed) - thank you very much 
for taking the trouble to email. My work can 
only be improved by having more contacts with 
experienced people like you contributing to my 
knowledge and I look forward to the continuing 
dialogue.

“My own experiences with Tiger are the complete 
opposite of yours. I am not a helicopter pilot but an 
important experience for me was spending 2 weeks 
with the French 'Mosquito' helicopter battalion 
in Afghanistan in 2011. They had 4 Tigers (one 
always on hot standby); 6 Gazelles (they operated 
them in pairs with Tiger because as I am sure you 
are aware the French only had the 30mm gun, not 
the air to ground missiles); and an assortment of 
Cougars and Caracals. All of this was supported 
by 100 technicians - of whom 22 were Tiger 
specialists - based at Kabul International Airport.

“The French had no problem at all keeping their 
Tigers flying and they were completely mystified 
when I described the circumstances in Australia. 
These guys were running very kinetic operations 
mainly in support of their own troops in the Surobi 
Valley, which the Taliban were using to get to 

Kabul. By the time I was there the Tigers had 
already fired +6,000 30mm rounds. 

“For overwatch missions, if the US knew there 
was a Tiger in the area they asked for it because 
its 30mm cannon was far more accurate than 
the one on Apache. That was remedied in the 
Block 3 upgrade but let me go on. Tiger had 
a far better night vision system (that remains 
the case today) and I saw so much gruesome 
un-releasable night vision/gun camera footage of 
the Taliban being taken out by flechettes as well 
as the 30mm cannon. On another mission the 
Tiger used its night vision system to cue a Gazelle, 
which destroyed a huge truck bomb with a HOT 
missile that basically demolished the entire Taliban 
compound with the consequent sympathetic 
detonation of about 2 tonnes of ANFO that 

otherwise was on its way to an ISAF base.
“My French friends also transitioned to 

operations in Libya and Mali. Libya was especially 
instructive. The UK had 2 Apaches on HMS 
Ocean; the French had 2 Tigers on a Mistral class 
helicopter carrier. Apache mission availability = 
50%; Tiger mission availability = 100%. Apache 
operational parameters, never to fly below 2,000ft 
abs. Tiger - fly as low and fast as you want. There 
are various other metrics, but I'm not going to 
bore you with them. Mali has also been extremely 
intensive and a couple of years ago a Tiger and 
a Caracal collided at night on a low-level combat 
mission pursuing insurgents, with everyone killed. 

“Subsequently, I caught up with the French guys 
at their base outside Strasbourg and one of them 
survived what I am told is every pilot's nightmare - 

KYM BERGMANN // CANBERRA

THERE IS NOTHING WRONG WITH TIGER  
AND TAIPAN – UPDATED

This startling conclusion is the culmination of several years of effort to find out why Australia has had disproportionate 
problems keeping our 22 Tiger Armed Reconnaissance Helicopters (ARH) and 47 Taipan Multi-Role Helicopters (MRH) 

flying. Other countries have nowhere near the same level of difficulty as has been experienced here. 

HMAS Anzac's MH-60R helicopter launches from HMAS Adelaide’s flight deck to assist in a hellfire missile firing with 
Australian Army ARH Tiger helicopters during Indo-Pacific Endeavour 2022. Credit: CoA / Craig Walton

HELICOPTERS
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the helicopter ambush. He wouldn't tell me all of the 
gory details but the insurgents used 3 or 4 Russian 
(ex Soviet) HMGs. His helicopter took several 
rounds but he was able to get out of range and then 
return fire with the 30mm - with predictable results.

“During all of this time our Tigers - and you - were 
sitting on the ground. Obviously I completely share 
your frustration and your anger. But where I differ - 
and this was the entire point of the article - I believe 
it is really important to understand the reasons why 
Australia has/had such poor availability rates.”

Returning to today rather than a time of distant 
memories: just about all the blame has been heaped 
on the manufacturer Airbus Helicopters and both 
classes are being retired and replaced about 20 
years ahead of schedule. All the helicopters have 
plenty of structural life remaining. Instead, we will 
spend an extra $10 billion on 29 Apache AH-64E 
attack helicopters and 40 UH-60M Blackhawks. 
Added to this is mix are 12 MH-60R Seahawks to 
replace the RAN’s six MHRs at a cost of $1.4 billion.

To put it more bluntly, all this might be based on 
an incorrect premise – namely that the ARH and 
MRH fleets are chronically unreliable because of 
spare parts shortages, and they therefore must be 
retired in the national interest. This is not correct, 
with the major culprit being the Defence / CASG 
support process - a major element of which is a 
software package called CAMM2. It looks as if this 
is at the heart of the problem and not the helicopters 
themselves.

Many readers will be surprised because of the 
repeated vitriol directed at the MRH and ARH 
for more than a decade – some of it seemingly 

orchestrated - that has created the false impression 
that the helicopters are unreliable. Everyone has 
piled on – politicians of all backgrounds; large 
sections of the media; think tanks; and Defence 
itself. Airbus has not publicly defended itself – and 
wanted nothing to do with this article – which might 
be a combination of management fatigue battling the 
Australian system and having bigger fish to fry in the 
shape of bids such as JP 9102 for communications 
satellites.

All of this should have been written five years ago 
when it might have made a difference to the series 
of decisions leading to the recent Apache and 
Blackhawk purchases. However, getting detailed 
information from Defence has been impossible and 
events such as Senate Estimates have only provided 
fragments of disconnected data. 

Some retired Army staff who know what has been 
going on remain loyal to their former service and 
while confirming facts about CAMM2 will not go on 
the record. Additionally, few people are interested 
in the detail of Defence logistics when it is much 
easier to blame the French in general and Airbus 
Helicopters in particular.

Today, both the ARH and MRH fleets have an 
availability rate of about 70%. This is likely to be 
better than most - if not all – RAAF platforms and for 
the future Apache and Blackhawk fleets. The 30% 
of time when they are unavailable is not necessarily 
because of a problem but instead they are offline for 
routine, preventative maintenance. This is standard 
on complex machines such as military aircraft - and 
it takes up an unavoidable chunk of time.

However, getting to this 70% figure has involved 

a struggle going back at least a decade, much 
of which has involved discussions between the 
manufacturer and CASG about streamlining 
support processes. The reality is that there 
have been spare parts available, though Airbus 
say that they could have done better and that 
other countries have also had complaints. What 
has stopped them getting from the warehouse 
to multiple workshops has been burdensome 
bureaucracy caused mainly by outdated Defence 
software.

Consider the case of New Zealand. Their air 
force operates eight MRHs almost identical to 
Australia’s – and they could not be happier (though 
APDR has heard some contrary opinions that we 
are checking), flying a reliable modern helicopter 
with one of the highest usage rates of the global 
fleet. The contrast with Australia is stark and 
worth examining. How can one customer have no 
problems with maintenance - yet the other is retiring 
its fleet 20 years early? (We are seeking information 
from the NZDF on this topic)

New Zealand has all their helicopters at one 
facility; Australia’s are scattered across five bases. 
They have a streamlined approach to logistics with a 
single point of contact and modern, interconnected 
databases. The difference with Australia was 
illustrated during Talisman Sabre in 2019 when 
the Australian MRH fleet was grounded because 
of a tail rotor issue – but the New Zealanders 
were able to keep flying theirs because they had 
already installed the fix according to the OEM’s 
recommendations well in advance of the exercise.

Instead, the Australian CAMM-2 (Computer Aided 
Maintenance Management) system was fielded in 
2005 to address deficiencies in CAMM-1, which 
was an earlier attempt to digitise logistics. Very few 
organisations continue to use a logistics software 
package from 20 years ago – certainly none in 
the commercial world - and CAMM-2 has been 
described as labour intensive and costly to maintain. 

It was designed to support military aircraft – 
though it is not being universally applied, with 
exceptions including the RAAF C-17 fleet with 
software from the manufacturer, Boeing, via the 
USAF. The F-35s come with their own separate 
Automatic Logistics Information System (ALIS) 
supplied by Lockheed Martin that supports the 
global fleet of aircraft.

CAMM-2 was meant to integrate seamlessly with 
several other databases such as Army’s separate, 
orphan, Weapons System Data Base (WSDB) 
but that has not proven to be the case. Apart 
from being old, CAMM-2 has several limits, for 
example not doing inventory management. There 

An Australian Army MRH90 Taipan helicopter from 6th Aviation Regiment conducts reconnaissance at Shepparton, 
Victoria. Credit: CoA / Carolyn Barnett
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is a veritable alphabet soup of other unconnected 
logistic packages such as MRI, LSAR, MILIS, 
ADAASS and WFD that are all part of the Australian 
military support structure – in additional to local 
uncontrolled databases and spreadsheets.

This means that for one of the simplest tasks 
that frequently occurs – a part number change on 
an engineer-approved basis from the OEM – must 
be manually entered into about eight different 
systems, potentially by eight different people. This 
lack of integration and a labour-intensive approach 
to updating documentation is why the Australian 
system is such a mess. That is neither the fault of 
the helicopters nor the company making them.

Another issue in play is the figure being used by 
Army that retiring the MRH early rather than in 2037 
will result in a $2.7 billion saving. The problem is 
that this improbably large number of $200 million 
per year can only be achieved if things are included 

that have no factual basis - such as equipment that 
isn’t needed or upgrades that don’t exist. It feels 
like someone has been given the job of finding a 
scary number and they have worked backwards 
to come up with the desired result. Defence has 
not responded to a request for a breakdown of the 
figure.

APDR tried to shed light on three things during an 
interview at the Avalon air show with a senior Army 
figure – and even though this was on the record 
we will leave his name out of it because passions 
on this topic remain high. This is a summary of the 
information provided:

Q: Can you give a breakdown of the claimed $2.7 
billion early retirement figure?

A: That number is from CASG and has nothing to 
do with Army.

Q: Why not wait a few years for the U.S. Future 
Vertical Lift program to mature and buy new design 
helicopters rather than ones reaching the ends of 
their lives?

A: The timing of the decision is a matter for 
Government.

Q: New Zealand appears to have had little 
difficulty keeping their MRH fleet flying. Can you 
explain the difference?

A: We are close to New Zealand and they do 
great work, but they do some things differently.

As outlined above, the official position of Army – 
at least when speaking with the media – is that none 
of this has anything to do with them.As part of the 
process of demonising both Tiger and Taipan, the 
Canberra bubble has been awash with commentary 
that neither aircraft was wanted by Army in the 
first place, and they were imposed from above by 
politicians. These claims are incorrect.

The situation with Tiger is clear: it was preferred 
by Defence (Army) because it met all the key 
performance requirements, was the most modern 
of the helicopters offered, the price was attractive 
- and it had a high level of Australian content. In 
procurement terms it was a slam dunk. Apache was 
fourth on the list after the Mangusta and the Cobra. 
After these came the Rooivalk from South Africa.

The situation with the MRH is more complex. Both 
it and the Blackhawk met performance requirements 
and since Defence could live with either, it was 
finally selected for a range of reasons. These 
included a high level of local content and that it was 
a better fit with the overall AIR 9000 objective of 
rationalising the ADF helicopter fleet. 

This masterplan was based in part on the 
assumption that the naval version of the MRH – the 
NFH90 – would be mature enough to replace RAN 

Seahawks around 2016. However, that fell apart 
with the cancellation of the Seasprite project in 
2008 – Defence did not cover itself in glory after 
spending $1.5 billion on that failed undertaking 
– and that led to the subsequent selection of the 
MH-60R.

A further claim is that other MRH customers 
are also unhappy, and the prime example is 
Norway. Indeed, Norway is threatening to scrap 
their helicopter fleet. The only problem is that 
the Norwegians purchased the ASW version of 
the helicopter – the NFH90 referred to above, 
not the MRH – and then decided to fit their own 
dipping sonar and indigenous lightweight torpedo, 
guaranteeing that it would be a program manager’s 
nightmare. 

This has no relevance to Australia. Nor does 
the Swedish case of their MEDEVAC helicopters. 
The cabin size of the MRH is one of its attractive 
features – being more spacious than a Blackhawk 
- but for reasons known only to themselves the 
Swedes insisted on raising the cabin height by 
20cm. Despite the resultant delays they remain an 
important part of the program.

If the fundamentals of APDR’s research are 
correct – that there’s basically nothing wrong with 
the helicopters - something has gone badly awry 
with Defence’s processes. The result is that people 
from Ministers all the way through to the media have 
been misinformed for years. 

External agencies such as the ANAO have 
been critical of Tiger and Taipan - but have relied 
on information supplied to them by Defence. An 
independent review of the Tiger program conducted 
in 2016 was quickly classified as SECRET and 
consequently has never seen the light of day.

There has already been far too much selective use 
of information to support a particular pre-determined 
outcome, and someone needs to objectively 
evaluate and report on the situation – preferably 
publicly. Australians are entitled to know where their 
money is going.

It looks too late to stop the purchase of Apache 
and Blackhawk – which are fine helicopters of an 
older design - but it might be possible to achieve 
billions of dollars of savings by slowing down the 
delivery schedule and keeping Tiger and Taipan in 
service for longer. 

The problem is that a lot of powerful people – on 
both sides of politics and at high levels in Defence 
- run the risk of looking like fools for not doing their 
homework. All the matters detailed in this article are 
not the result of espionage, they are the product of 
asking a lot of questions and not being fobbed off 
with simple explanations.

TAIPAN CRASH AT NOWRA

23 March 22023
An Army MRH-90 Taipan helicopter has 
ditched near Nowra while on a routine 
training flight with 10 ADF personnel on 
board. Two of them have minor injuries. 
The cause is unknown and is being 
investigated. From a distance the helicopter 
looks undamaged and because it has 
flotation devices that deploy automatically 
people can be safely evacuated. If Army 
wishes, the helicopter can probably be 
cleaned up and returned to service.

As a precaution the Taipan fleet has been 
grounded. 

The timing of this for an article defending 
the performance of Taipan could hardly be 
worse, but it will be necessary to find out 
the details before commenting at length. 
There have been availability issues with the 
aircraft, but they have an excellent safety 
record both in Australia and internationally 
with more than 500 in various 
configurations delivered to customers.

It is worth remembering that helicopter 
operations in the maritime domain are 
inherently dangerous because of variable 
winds and poor visibility. In October 2021 
the RAN lost an MH-60R in the Philippine 
Sea, thankfully with no loss of life, which 
sank after ditching. Seahawks do not have 
flotation devices; not do Blackhawks.
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The NZDF’s helicopter capability resides in the 
Royal New Zealand Air Force’s (RNZAF’s) 
No. 3 Squadron, which operates eight NH90 

Tactical Transport Helicopters (TTH) and five A109 
Light Utility helicopters (LUH); and the Royal New 
Zealand Navy’s (RNZN’s) No. 6 Squadron, which 
flies eight SH-2G(I) Seasprite maritime helicopters.

No. 3 Squadron is based at RNZAF Base 
Ohakea, where the NZDF’s Helicopter Synthetic 
Training Centre is located and is home to a CAE 
700MR NH90 simulator used for NH90 pilot training 
and an Agusta Westland simulator for the A109. 
Meanwhile No. 6 Squadron, which is based at 
RNZAF Base Auckland, uses a full mission flight 
simulator (FMFS) used to train its Seasprite pilots. 
Using these simulators in New Zealand means that 
the squadrons do not have pay the costs or find the 

time to send their pilots for training overseas.
Ron Thacker, the manager of the Helicopter 

Synthetic Training Centre at Base Ohakea told 
APDR that simulation “always provides a key enabler 
for pilot flying training.”

The CAE 700MR NH90 simulator was delivered 
by CAE in 2020, but due to Covid-19 restrictions 
it only achieved final certification to conduct a full 
range of training as late as May 2022. This was 
because the pandemic travel ban prevented staff 
from Australian company Simulink from completing 
a formal independent qualification of simulator 
operations.

The Seasprite FMFS was delivered as part of the 
Seasprite helicopters acquisition package when 
the aircraft were bought from Australia. It was 
recommissioned in 2015 under a contract with CAE 
that included upgrades with the company’s CAE 
Medallion-6000 image generator and Common 
Database (CDB) architecture. The company is 
contracted to provide on-site maintenance and 
support services through to 2030. Meanwhile 
the A109 LUH simulator is worth $9.3m and was 
delivered in 2011 along with AgustaWestland’s 
Virtual Interactive Procedural Trainer (VIPT).

All NZDF pilots and loadmasters begin flight 
training in fixed-wing aircraft before choosing to 
either continue to operate fixed-wing aircraft or 
starting rotary wing training through a conversion 
course on the A109 LUH, which has its primary role 
as a helicopter training platform. The A109 initiates 
pilots into helicopter operations before they move 
on to complete another specific conversion course 
for the NH90 or Seasprite. Thacker explained that 
half of all training for the A109 is completed on the 
simulator with slightly lower levels of simulator usage 
achieved for NH90 training. 

When starting on the A109, pilots complete about 
four sorties lasting six hours in the simulator before 
attempting a first flight in the aircraft. The first half 
of the A109 training course is very heavily simulator-
focussed so that the pilot can gain the necessary 
experience in core flying skills and emergency 

training. The second half of the course is more role-
focussed that requires completing missions that are 
harder to do in the simulator. 

“We don’t teach confined areas flying or winching 
or loads for pilots in the simulator because of some 
of the limitations,” Thacker said. This is because the 
fidelity of simulator imagery in close quarters cannot 
yet replicate distance accurately for the pilot and 
so requires actual flying to do safely. Despite this, 
learning the procedures for these operations can still 
be conducted in a simulated environment.

After graduation, the A109 simulator and aircraft 
are used to keep pilots up to date to meet their 
requirements for annual levels of flying and maintain 
their skills currencies.

“There is a currency requirement for the aircraft 
and for the simulators,” Thacker explained, “And if 

TIM FISH // AUCKLAND

SIMULATORS KEEP NEW ZEALAND’S 
HELICOPTERS FLYING

The helicopter simulators used by the New Zealand Defence Force’s (NZDF’s) two helicopter squadrons are of paramount 
importance in keeping its small but capable service running to meet the high levels of demand placed upon it.

The CAE 700MR simulator for NH90 pilots 
(Credit: Tim Fish)

The AgustaWestland A109 full motion simulator
(Credit: Tim Fish)



[the pilots] don’t meet those then it put limitations on 
what they can do.”

Both No. 3 Squadron and No. 6 Squadron 
have legally mandated output requirements for 
capabilities they must provide to the NZDF and 
wider government. For example, this means a 
specific set of transport, medical or humanitarian 
and disaster relief capabilities must be ready at all 
times to be called upon in an emergency. All the 
skill sets needed to maintain those capabilities have 
rules associated with them regulating how often 
they must be practised and the kinds of training that 
need to be completed – and many of the training 
requirements are simulator-based. The rules that 
dictate the level of training needed depend on the 
difficulty of the task, the implications if the task goes 
wrong and the frequency of it happening.

“If you have a task like an engine fire, it is very 
difficult to deal with and the impact if a pilot gets it 
wrong is significant, although you are probably not 
going to come across one in your career,” Thacker 
explained, “Those sort of skills you need to practise 
in the simulator so if it does happen for real there 

is a high level of confidence it will be dealt with 
properly.”

The first currency required is for emergency 
training. Thacker said that “simulators can allow 
pilots to train for a variety of emergency situations 
that you can’t do in the aircraft safely.” 

The second currency is instrument flying where 
the equipment in the simulator is on a par with that 
found in the A109 aircraft. Thacker said this training 
can be done “more cheaply and more efficiently 
because we can control the environment better.” 
The third currency training is line-orientated flight 
training, which is scenario-based mission training. 
Thacker said this is to “develop crews in more 
tactical scenarios that are difficult to do in the 
real world for example involving ships or ground 
weapons and electronic warfare operations – the 
[simulator] cab is very good for that sort of stuff.”

When it comes to the follow-on conversion course 
to fly the NH90, Thacker said that the advantage of 
using the A109 first is that the cockpits of the two 
aircraft are functionally “very similar”. He explained 

there are just “subtle differences” including a 
new flight management system, the weather radar 
and electronic warfare system and more complex 
mission systems. Like the A109 course the first half 
of the NH90 conversion course is heavily synthetic 
based before gradually introducing more actual 
flying training in the aircraft.

From 2020 up until getting final certification 
in May 2022 the NH90 simulator was operating 
emergency currency training only under a military 
exemption. This was achieved by existing CAE staff 
on site and NZDF technicians working together 
to complete integration of the simulator without 
the original equipment manufacturer. Prior to the 
delivery of the simulator, aircraft crews were sent 
to Australia, Germany or Italy to use their NH90 
simulators. 

Greg Jane, commanding officer of No. 3 
Squadron told APDR: 

“Obviously that comes with quite an overhead. 
Not only money, but sending crews overseas takes 
them out of the pool of people available for squadron 

operations for a month at a time makes managing 
personnel difficult.”

He explained that it also meant that simulator 
training was limited because each helicopter crew 
could only be sent for overseas training once every 
eight months making them “a bit less proficient 
and a bit less safe” than what can be done with a 
simulator in New Zealand. “Now there is much more 
certainty,” he added.

Every pilot in No. 3 Squadron from the 
Commanding Officer downwards will use the NH90 
simulators several times per month to do critical 
emergency training, instrument training and at least 
one scenario-based mission. Thacker said this is 
needed “to keep the perishable skills up to speed.” 

Perishable skills are those that are not required 
very often during normal flying operations and 
therefore need to be practised. The extent to which 
these skills are trained up depends on the difficulty 
of a task, the implications if it goes wrong and the 
frequency of it happening.

“All the outputs we have to maintain have skill sets 
associated with them and rules about how often they 
must be trained and a lot of it is simulator-based, 
which is helpful,” Jane said.

Steel Talon was 3SQN major tactical exercise in 
2022 but the first week of that exercise was almost 
entirely synthetic. All the aircrews were put through 
the same scenario and exposed to ground weapon 
and EW threats in a GPS-degraded environment 
making them use all the equipment in the NH90.

The instructor operating station for the CAE 700MR NH90 simulator. (Credit: Tim Fish)

All NZDF pilots and loadmasters begin flight training in fixed-
wing aircraft before choosing to either continue to operate 

fixed-wing aircraft or starting rotary wing training through a 
conversion course on the A109 LUH, which has its primary role 

as a helicopter training platform. 
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The simulator offers a whole new level of training 
capability in this area by giving cockpit warnings 
and indicators of the problem, replicating aircraft 
performance and making the pilots complete 
specific tasks using the instruments. “The muscle 
memory you build doing that is what is going 
to save you in the real case, that’s priceless in 
terms of training,” Thacker said. He added that 
the NZDF operated the Iroquois helicopter for 40 
years and the training for this kind of task involved 
merely being told by an instructor that an event 
was happening and the pilot just pointing to the 
switches and devices they would use to respond.

Meanwhile the Seasprite FMFS is used as part 
of the initial conversion course for pilots to learn to 
fly the Seasprites after completing their initial rotary 
wing training on the A109. Between 50-75% of the 
course can be completed in the simulator.

The FMFS has been particularly valuable for No. 
6 Squadron by maintaining core competencies 
flying from the deck of the RNZN’s two frigates. 
From 2017-21 the pair of ships were out of service 
completing an extended upgrade programme 
in Canada and their absence for those years 
prevented the Seasprite pilots from completing 
ship deck landing training. However, whilst awaiting 
the return of the ships the use of the simulator 
allowed pilots to practise operating from these 
ships, practise weapons firing and completed all the 
tactical training required in a simulated environment. 
This groundwork is allowing the squadron to 
more rapidly regenerate the Royal New Zealand 
Navy’s Naval Combat Force capability than would 
otherwise have been possible.

Commander Alex Trotter, commanding officer of 
No. 6 Squadron told APDR: “I don’t know how we 
operated without it. Previously training was limited 
to just emergency training using foreign simulators 
that were assessed as just close enough to the 
[Seasprite] platform.”

He explained that No. 6 Squadron pilots used 
to visit the UK Royal Naval Air Station at Yeovilton 
to use the Lynx Mk3 Full Mission Simulator (FMS) 
before it was retired in 2013 because it had a 
common power and torque gauge similar to the 
Seasprite. Before that the pilots were sent to 
Philadelphia in the US where the US Navy had an 

F-model Seasprite FMS, which also had common 
gauges despite the engine control levers being 
in different positions. “It was incredibly limiting,” 
Trotter said, “Now we are able to train almost the 
full spectrum of operations in the tactical domain 
with some utility operations reserved for the 
aircraft.”

Outside the specific structured conversion 
course training programmes for the pilots, individual 
Seasprite pilots can use the simulator when 
required on a monthly basis to allow them to gain 
the the credits they need alongside flying the 
aircraft to maintain their currencies. 

According to Trotter, at least every six months 
there is a requirement to complete dedicated 
emergency training and crew resource management 
in the FMFS. There are a total of 1200 simulator 
hours available for No. 6 Squadron’s six crews 
every year offering ample opportunity to enhance 
their synthetic training and add to the 100 hours 
available for flying the aircraft. 

“It gives us the flexibility that we don’t have to be 
so structured, particularly with individuals booking 
ahead,” Trotter said.

As the wider NZDF attempts to recover from the 
rate of attrition in its personnel, the need to retain 
enough skilled pilots, crew and maintenance staff 
to provide a rotary wing capability is essential. The 
contribution that No. 3 and No. 6 Squadron make 
towards the total defence effort and outputs the 
units provide is far in excess of the resources given 
to them. It means that when tough decisions are 
needed about the allocation of NZDF personnel and 
funding the helicopter force must be a priority.

The cockpit of the CAE 700MR NH90 simulator. (Credit: Tim Fish)

The cockpit of the AgustaWestland A109 full motion simulator accurately representing the cabin of the aircraft
(Credit: Tim Fish)
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KAI

Because of the utter devastation of the Korean 
war from 1950-1953, all companies had to 
start from scratch. KAI was created in 1999 

to consolidate expertise in the sector following a 
successful transfer of technology program in the 
1980s following Korea’s decision to purchase the 
Lockheed Martin F-16 ‘Fighting Falcon’. The prime 
contractor was Samsung Aerospace, partnered 
with Daewoo and Korea Air. Following the success 
of this program, the Korean government brokered 
the creation of KAI, bringing in Hyundai, and also 
becoming a shareholder in it.

In a walk-run-sprint approach followed by many 
Korean companies, KAI have taken the F-16 
experience – and the connection with Lockheed 
Martin – to develop a smaller family of trainer and 
light attack jets of the T-50 / FA-50 series. The 
armed version of the T-50 is a strong contender for 
AIR 6002 to the replace the RAAF’s fleet of BAE 
‘Hawk’ Lead-In Fighters. KAI have sold variants of 
these platforms to Indonesia, Malaysia, Thailand, 
Poland – and to the Republic of Korea Air Force 
(RoKAF) that sets exceptionally high requirements 
for combat aircraft.

At the Avalon air show in early March, APDR had 
the privilege of speaking with the President and 
CEO of KAI, Dr Goo-young Kang, himself a very 
experienced test pilot. He indicated that he saw a 
role for Australian suppliers not only for the T-50 
program, but also potentially for the KF-21. This is 
of considerable significance because at least 200 
of these aircraft will be constructed for the RoKAF 
and they have considerable export potential because 
of their stealth shape and twin-engine large payload 
configuration.

Asked first about the international success of the 
T-50 family, Dr Kang said:

“There are a few main reasons. Number one is 
that KAI during its development of the KT-1 basic 

trainer accumulated confidence 
and also key technologies in order 
to develop aircraft. Also, we had 
technical support from Lockheed 
Martin that we were able to apply to 
the development of the T-50.

“The second reason why KAI has 
been so successful is that when 
we decided to develop the T-50 
we set the goals for it not to be a 
trainer, but to be a fighter. That is 
why it has the platform of a fighter, 
not of an advanced trainer. It has 
key capabilities, such as it can fly 
supersonic and has an afterburner 
that allows for things such as precise 
manoeuvring. This is a lot for a 
trainer, but I believe that because it 
was developed for such a high level 
of capability it can be used as a LIF 
trainer and a fighter in the FA-50 
configuration.

“I believe that was a very good 
decision made at the beginning of the 
development.

“The third reason is that the RoKAF 
operates the T-50, the armed TA-50 
and the FA-50. Because of their well 
organised operation, our international 
customers are also aware of it 
and acknowledge its capabilities. I 
believe that with such operational 
data and technology the RoKAF is showing the 
aircraft’s capabilities to the world – and that is a key 
marketing point for our international customers.”

The differences in the three variants are that the 
T-50 is a pure trainer with good manoeuvring and no 
weapons. The TA-50 is a tactical trainer upgraded 
from the T-50 with a basic radar and it can launch 

conventional weapons. The FA-50 is a further 
upgrade in the family with a high-performance radar; 
it can launch precision guided munitions (PGM); 
and it’s capable of air-to-air combat. 

The latest iteration of the FA-50 sold to Poland 

KYM BERGMANN // AVALON

KOREA AEROSPACE INDUSTRIES CEO 
OFFERS MAJOR OPPORTUNITIES FOR 

AUSTRALIAN COMPANIES
KAI is South Korea’s principle military aircraft manufacturer, producing a range of platforms from basic trainers and 

helicopters to the world’s newest supersonic jet fighter aircraft, the twin engine KF-21. Compared with industrial giants such 
as Hyundai, Samsung and Hanwha, the company is quite small at only around 4,000 employees but it has a central role in the 

country’s military technology growth and its products are already gaining a lot of export success.

Dr Goo-young Kang, CEO and President of KAI  
(KAI photo)
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FA-50 releasing ordnance (KAI photo)

KAI

and Malaysia has an AESA radar, air-to-air refuelling 
and beyond visual range (BVR) capabilities. The 
radar supplier has not yet been selected but KAI 
is in discussion with Raytheon, an Israeli company 
(probably Elbit) and two Korean suppliers: Hanwha 
and LiG Nex1. 

The Australian RFT has not yet been released 
but the TA-50 looks a good fit. Dr Kang agrees, 
believing it is likely that the RAAF will be interested 
in not just a lead in fighter but a tactical trainer as 
well. Also because of the close links between the 
two companies, Lockheed Martin will prime the AIR 
6002 bid. Competition will come from the Boeing-
Saab T7 and the Leonardo M346. Regarding 
possible local content, Dr Kang said:

“One of the most frequent requests we receive 
when marketing internationally are specific 
requirements about technical and industrial 
cooperation between countries. We have 
successfully implemented many such agreements. 
I understand that there are many strong potential 
partners in Australia and Lockheed Martin knows 
many of them – and I am sure there will be a lot of 
opportunities to contribute to the value chain.”

When asked if Australian participation in the F-35 
supply chain could be an example of how future 
cooperation will work, Dr Kang outlined many more 
opportunities beyond the T-50 that might open up 
should KAI be successful:

“You mention the F-35 program – but KAI is 
also working on the F-16 and the KF-21. I call them 
brothers – brother platforms. 

“Because all of those platforms are interoperable 

and by using Lockheed’s supply chain and adding 
KAI’s supply chain we would cause a huge synergy 
effect.

The sales prospects for both aircraft look good, 
with interest in the T-50 series coming from the 
Middle East, additional Asian countries, and the 
U.S. with both the Navy and the U.S. Air Force 
looking for additional trainer aircraft. If successful 
in all their bids, orders for new aircraft will measure 

in the hundreds – and even a small part of that will 
be attractive for the Australian aerospace sector. 
Local companies will benefit from being part of the 
established Lockheed Martin supply chain.

The prospects for the KF-21 are also 
considerable. It is a newer development, with the 
first flight taking place on 19 July 2022. For the 
current phase, six prototypes will be constructed 
with series production anticipated in 2026. The 
RoKAF is expected to purchase 120 – and that 
number will almost certainly rise. Indonesia is a 
partner in the program, though the number of aircraft 
they will buy remains unclear. The global market for a 
new generation, twin-engine combat jet with stealth 
features might be in the hundreds.

KAI takes a holistic approach to training, 
supplying the aircraft, and can develop the 
simulators and other devices. Dr Kang pointed out 
that the company makes simulators for aircraft, naval 
vessels, ground equipment – and even submarines. 
He said that KAI is planning to open an international 
pilot training school, initially for Poland but able to 
accept students from other countries as well.

Dr Kang says he is looking forward to working 
more closely with Australia and that all Korean 
people appreciate the sacrifices made on their 
behalf during the conflict on the peninsula. During 
the Korean War a total of 17,000 Australians were 
deployed, and the KAI stand featured a video 
presentation about the 339 who died protecting the 
South.

KF-21 first flight (KAI photo)



The LAND 200 Phase 3 program is providing 
the Australian Army with a Battle Management 
System (BMS) and an integrated Tactical 

Communications Network (TCN) to transform 
command and control of its Land Forces into a 
modern networked system.

The BMS and TCN have been developed to 
support infantry soldiers in their war efforts against 
all types of adversaries, some of them quite skilled, 
highly mobile and well equipped.

The working description of the current BMS used 
by the Australian Army is that:

“The BMS consists of an integrated system, 
or network, of mounted nodes and associated 
sub-systems and employs a common software 
application across all nodes. These nodes are 
designed to exchange voice/data and navigation 
information with each other using wired and wireless 
interfaces.

“The role of the BMS is to:
• Enhance the land tactical commander’s situational 

awareness, and facilitate navigation and execution 
of complex, dispersed and high tempo operations.

• Increase the speed of decision action cycles 
within the Battle Group environment.

• Enable land tactical commanders to exchange 
combat related data and voice information across 
the Battlespace.

• Enable joint and coalition information exchange 
interoperability using the Variable Message 
Format tactical information exchange protocol and 
through voice communications.

• Reduce the chance of fratricide via the 
display of friendly force tracking data and 
enhanced situational awareness. which enables 
commanders to monitor, direct and review 
operations with electronic displays of maps and 
combat data”

The digital BMS uses a battle map to display 
combat related data including overlays, orders, 
messages and blue and red force tracks.

Meanwhile the TCN has been developed 
as a “mobile, highly secure, communications 
infrastructure that provides voice and data 
distribution of the Battle Management System 
and other combat systems such as the Army Field 
Artillery Tactical Data System.”

L3Harris Technologies Australia was chosen to 
be the communications equipment supplier for the 
TCN.

The approximate numbers of TCN radios 
mounted in Army vehicles now totals 240 
Bushmaster Protected Mobility Vehicles, 400 
G-Wagons, 90 Mack Trucks and over 200 
Unimogs 

The implementations for infantry soldiers have 
come about through the various stages of project 
LAND 125 Phase 1 through to the current Phase 
4 Integrated Soldier System. Those Phase 4 
developments are covered in a separate article in 
this APDR edition.

When Elbit Systems of Australia was announced 
as receiving a contract from the Australian 
Department of Defence for the supply, integration, 
installation and support of a very advanced 
Command and Control system, it looked the most 
natural choice.

In recent years the Israeli company had become 
one of the main sources for Command-and-
Control systems. Based on the vast combat 
experience of the Israeli defence forces, Elbit 
Systems had developed a unique set of tools for 
this mission.

The initial use of parts of Army’s Elbit BMS 
commenced over 11 years ago.

However, on 16 December 2020, Army issued a 
cancellation order which stated:

“The employment of the BMS-02 system version 
7.1 within Army’s preparedness environment is to 
cease no later than May 15 2021.

“The following items are to be withdrawn, 
consolidated and quarantined by Signals 
Support Staff: memory portable solid state BGC 

GEOFF SLOCOMBE // VICTORIA

ARMY’S BATTLE MANAGEMENT SYSTEM
As infantry troops have become more mobile, the old experience of deploying front-line forces is giving way to combat groups 

whose role is ‘to seek out and close with the enemy, to kill or capture him, to seize and hold ground, and to repel attack by 
day or night, regardless of season, weather or terrain.’ 

Australian Army officer lieutenant Jamieson Hughes (left) from the 3rd Battalion, The Royal Australian Regiment, fires 
his weapon alongside soldiers during live-fire training at Mt Stuart Training Area, Townsville, Queensland. 
Credit: CoA / Daniel Sallai

BMS
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3 software USB memory stick; disc drive unit 
BMS-LAN PC, 256GD SSD, complete with 
mounting caddy; disc drive unit BMS ETC/SPLIT 
ETC, 64GB HDD; Personal Data Unit.

“The BMS-C2 system version 7.1 is not to be 
configured or accessed on the following systems:”

(APDR will not supply this classified list to 
readers.)

The above order needs some context, by noting 
that the Elbit ‘Torch’ Command & Control BMS 
had been in service since 2011. Torch is the 
reference C2 system fielded by the Israeli Army 
and which was used as the LAND 200 parent.

Initially the action on Elbit’s BMS was described 
as a pause, with training and other activities 
continuing until the end of their contract in March 
2023. Now the contract does not appear to have 
been renewed.

During its short life in the Australian Army, 
Elbit’s BMS had been criticised for cost overruns, 
schedule slippage, poor oversight by Army, and 
the list went on. 

But APDR understands that the final straw 
came when there were allegations of flaws in the 
software, making it insecure, which could allow 
other parties to access inside the BMS. Nothing 
has ever been publicly revealed as to whether or 

not this had actually occurred.
Elbit’s BMC-C2 system version 7.1 was due 

to be replaced by their version 9.1, but as the 
development of this software product fell more 
and more behind schedule, Army lost patience.

Another clue to the order being issued came 
in this Defence statement “Rapid evolutions 
in technology and interoperability needs had 
necessitated Defence to seek a replacement 
Battle Management System under LAND 200 
Phase 3 in 2024”.

Elbit Systems of Australia reacted vigorously, 
with their CEO strongly refuting the security 
rumours raised in media articles at that time. He 
stated that “Elbit Systems of Australia utilises 
secure software development processes in 
collaboration with the Department of Defence, 
including the provision of all source code.”

An Elbit spokesperson told APDR that “Elbit 
Systems and the Commonwealth have agreed to 
reduce the scope of LAND 200 Phase 2.

“LAND 200 Phase 2 BMS has played a critical 
role in digitising Army and in delivering the BMS 
baseline from which capability will be further 
developed in future phases of Land 200 and other 
projects.”

While this could be considered a pause 

until Elbit’s version 9.1 is properly tested, most 
observers think it unlikely that they will be chosen 
again, especially in the short term.

Defence moved swiftly to install a replacement 
BMS product, SitaWare, from Danish firm 
Systematic. They had already been working with 
Systematic for some years. A key question now is 
“Will SitaWare become the solution as opposed to 
the interim solution?”

APDR asked David Horton, Vice-President, 
Systematic Asia-Pacific, for his opinion on this 
situation. He said :

“SitaWare is already deployed by Australia’s 
allies and friends across the world. It’s connecting 
force elements on NATO’s eastern flank, right now. 
Systematic is 100% committed to its partnership 
here, with the Australian Defence Organisation. 
We stand ready to increase the ADO’s speed to 
capability in 2023, rolling out delivery and support 
of a proven battle management system. Its ability 
to connect war fighters across domains, and all 
echelons, puts Australia in position to fight and win.”

insitec ICT, an Australian technology company 
which designs, builds and maintains critical IT 
infrastructure and communications systems, has 
for more than two decades, been a trusted partner 
to the Australian Defence Force. insitec ICT, 
along with Crown Management, are above the line 
contractors, working for the Commonwealth, to tie 
in SitaWare with the other elements of the iBMS: 
hardware, radios, other vendors, etc..

SitaWare is the “interim BMS” (iBMS) until 
mid-2025. Readers will find that the previous Elbit 
contract has now expired. There was a two-year 
“off-ramp” in Elbit’s contract (why? Not even 
the Air Warfare Destroyer project had a 2-year 
offramp!). This expired this month, so Defence 
could no longer say “We are still in contract with 
Elbit Systems of Australia” or their Israeli parent 
Elbit, for that matter.

APDR wanted to know more about the SitaWare 
software and prospects for its future used by the 
Australian Defence Force. We were told that:

“There seems to be unanimous applause for 
iBMS within the ADF. SitaWare has now been used 
on EX TALISMAN SABRE 19 and 21, along with 
various other exercises. ADPR should be able to 
contact warfighters in any of the Combat Brigades, 
or 1st Division HQ to receive off (or on?) the 
record feedback of how the iBMS is going.”

A domain specialist from Systematic Australia 
told us that “SitaWare is now used in over 50 
countries as the C2 system for Land, Joint, 
Maritime, Air and civilian agencies. So, it is a 
mature, fielded system – in fact, it is the leading 

Australian Army officer lieutenant Jamieson Hughes (left) from the 3rd Battalion, The Royal Australian Regiment, fires 
his weapon alongside soldiers during live-fire training at Mt Stuart Training Area, Townsville, Queensland. 
Credit: CoA / Daniel Sallai



Asia Pacific Defence Reporter MAR-APR 2023 31

BMS

C2 globally.”
APDR sought to find out some facts on how 

SitaWare BMS is being maintained. We were 
told that “SitaWare is Commercial off the Shelf 
software that is updated twice yearly, for all 
Western allies, by the centralised development 
team in Denmark.

“In Australia, local staff assist in the design, 
configuration, training and support of iBMS.”

Previously we had found out that Australian 
staff also assist in the integration of SitaWare with 
other systems (sensors, effectors, radios, software 
applications). All staff in Systematic’s Defence 
group are cleared to at least NATO SECRET 
security classification.

Because the BMS was procured under LAND 
200 Phase 3; not under LAND 125 Phase 4, 
the solution will then be government furnished 
equipment, fully integrated with the LAND125-4 
project.

Systematic’s dismounted solution, SitaWare 
Edge, is capable of being the Dismounted BMS 
for LAND 125 Phase 4, should Army wish to 
extend iBMS to the dismounted soldier; or should 
Defence purchase SitaWare as the BMS under 
LAND 200 Phase 3. 

“SitaWare. That’s the direction close allies have 
already taken. SitaWare Edge is used by a number 
of countries, including NZDF,” we were told by the 
domain specialist.

AN AUSTRALIAN DEVELOPED 
BMS?
When APDR asked EOS, leader of the C4 
EDGE syndicate which had Army sponsorship for 
developing their demonstration BMS, about this 
software their spokesperson responded:

 “We have offered a pathway to a sovereign BMS 
solution as part of the LAND 200 phase 3 program. 
With the change of government and the Defence 
Strategic Review, all defence procurements 
have been affected by the review of the strategic 
circumstance, and LAND 200 phase 3, is just one 
of many that have been delayed as a result.”

C4 EDGE is an Australian Army-sponsored 
sovereign industry initiative. Successful prototype 
demonstrations have been given to senior army 
officers including one which was reported on 
EOS’s website as being conducted at the Majura 
Field Firing Training Range, ACT on 6 December 
2021.

EOS told APDR that:
“Army remains interested in the C4 EDGE 

program. C4 EDGE has generated significant 
opportunities for partners who participated in C2 
software, crypto, radio ancillaries and a number of 
collaborations have been generated as a result of 
the C4 EDGE program.”

It seems to APDR that C4 EDGE’s work 

developing a Battle Management System was 
about demonstrating Australian industry’s capacity 
and capability to deliver a sovereign command and 
control battle management system; the software, 
cryptographic, radios, ancillaries, and operating 
concept. This would never be able to be delivered 
by one company in the Australian context, and C4 
EDGE offered a way to bring the Australian C4 
industry together under one banner to deliver a 
sovereign capability to meet Army’s unique needs.

The unresolved question remains as to whether 
or not Army will urge the C4 EDGE team to push 
on with their developments and deliver a fully 
operational BMS that Army could use, initially in 
exercises, but later in operations.

IN CONCLUSION
The evolution of the Australian Army’s Battle 
Management System has not been good to 
observe.

The early willing adoption of Elbit’s systems 
over ten years ago became tainted with difficulties 
in getting an agreed specification, development 
delays, and worries about data security, and more.

By Army pulling the pin and removing Elbit’s BMS 
from operational use by 15 May 2021, they were 
fortunate to have a well-respected replacement 
SitaWare, from Systematic, already trialled by 
Army and in use with many of Australia’s defence 
partners.

Australian Army soldiers conduct an amphibious beach demonstration in Indonesia during Indo-Pacific Endeavour 2022. Credit: CoA / Nadav Harel
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LASERS

There are several ways that pure energy can 
be used to generate a physical effect, but 
the best known DEW are lasers, which 

first appeared in 1960. These are coherent beams 
of light that when sufficiently powerful and well-
focused can use a stream of photons to melt 
concrete, burn through metal armoured plate and 
cause carbon fibre to delaminate. The more intense 
the beam, the faster these effects can be generated.

Canberra-based EOS – sometimes known by 
their long-form name of Electro Optic Systems – 
has been developing lasers for 35 years due to the 
interest of company founder Dr Ben Greene. The 
company developed both terrestrial and space-
based systems that have proven to be an excellent 
fit with the technology that the company is probably 
better known for – remote weapon stations (RWS) 
– which are equipping Army’s Bushmaster and 
Hawkei protected 4x4 vehicles.

When you combine the two research streams, 
the result is a very powerful laser weapon that 
can be rapidly slewed through the full 180-degree 
hemisphere that allows it to be fired at anything in 
the sky from the ground. And when we say rapid, it 

is measured in fractions of seconds to switch from 
target to target, which typically are small kamikaze 
drones, loitering munitions and UAVs. 

The company also makes EO/IR sensors and 
is used to working with a variety of radar, EW 
and kinetic weapon suppliers enabling it to offer 
a number of fully integrated defensive systems. 
One of these counter-UAS developments has the 
marketing name of Titanis and includes jammers, 
an automatic cannon – and at its heart a 36kW 
laser. 

The limitation of guns is the amount of 

ammunition available for them. However, in theory 
a laser can keep firing for as long as electricity is 
available to power it – and in many applications, 
such as on board a ship – that will be for a long 
time, potentially allowing a laser to be shined on 
targets tens of thousands of times – way in excess 
of the capacity of a magazine to store rounds 
of ammunition. Matthew Jones, Executive Vice 
President, EOS Defence Systems explained:

“Directed Energy weapons are the future; they 
provide significant advantage over traditional 
kinetic weapons and munitions. They provide 

complimentary capability to existing systems and fill 
a gap in current capability.”

At an undisclosed location in the Canberra 
area, APDR had the opportunity to view the latest 
generation laser and examine the effects it has 
on a variety of targets, which is either impressive 
or frightening, depending on your perspective. 
Many performance details are classified, but we 
are talking about a system mounted in an ISO 
container that can cause catastrophic damage to a 
variety of targets at distances of several kilometres.

Physics tell us that the further the beam travels 

through air the more diffuse it gets, and this means 
that there is still a role in air defence for missiles 
and gun systems, because current generation 
laser weapons are best used for relatively short-
range complimentary protection. However, as they 
increase in power, so too does their destructive 
effect, and laser beams are not limited by gravity 
and will continue into space – which will be the 
subject of a future article.

The current industry standard for these types of 
is a 36kW laser, with a move to 50kW underway. 
Without saying too much, EOS is confident of 
being able exceed even this figure due to some 
unique design features of their system. The 
destructive effect is further increased due to the 
ability of the tracking system to focus the beam 
very precisely over long distances onto small areas, 
such as on the wing root of a UAV, the seeker head 
of a missile, or the power source for a quadcopter.

The beam is held in place for as long as 
necessary for catastrophic damage to occur, 
which in the case of smaller targets is a few 
microseconds. The laser is then switched to 
the next target enabling it to defeat swarming 
attacks from large numbers of hostile weapons. 
EOS has been working with Queensland-based 
PWR Advanced Cooling Technology on a trailer 
cooling system that uses lithium battery technology 
supplied by 3ME that can be deployed silently and 
with sufficient stored energy to remove the need for 
an external power source such as diesel.

 This would allow a single system to protect a 
concentration of friendly vehicles, troop formations 
and fixed facilities such as critical infrastructure 
from threats that are becoming increasingly 
common – as Russia’s invasion of Ukraine is 
showing daily.

The ADF looks surprisingly ill-equipped in the 
counter-UAS domain, without a dedicated project 
to deliver capability to the front line. That might well 
change because of the imminent Defence Strategic 
Review since these types of threats are growing in 
both numbers and effects.

KYM BERGMANN // CANBERRA

CANBERRA’S EOS DIRECTED ENERGY 
WEAPON NEARS MATURITY

For most of humanity’s duration on earth, weapons of war have been kinetic – clubs, arrows, bullets, missiles and so on. It’s 
only in recent times that the electromagnetic spectrum has featured because until the discovery of electricity in the early 19th 

century people were unaware of its existence. 

EOS laser defeating steel plate. Credit: EOS

The result is a very powerful laser weapon that can be rapidly 
slewed through the full 180-degree hemisphere that allows it to 

be fired at anything in the sky from the ground. 
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A tender document issued for LAND 129 
Phase 4B states that:

“The Commonwealth is seeking to 
purchase 78 new, non-developmental Small 
Unmanned Aerial Systems (SUAS) based on 
a proven design to provide Army Battlegroups, 
Combat Teams and below with an organic 
Surveillance and Reconnaissance Capability.

“A Military-Off-The-Shelf (MOTS) solution at 
System Readiness Level 8 or 9 is required. The 
successful Contractor will be required to deliver 
both the physical SUAS, associated items and 
support services.”

The intention is future replacement of the 
currently field installed Wasp III. Defence’s intended 
timeframe appears to be bringing their next chosen 
solution into training then operational use during the 
2024-25 period.

APDR understands that Defence’s CASG is 

currently evaluating short-listed tenderers, but has 
given no reliable indication of when they are likely 
to announce their preferred supplier for the SUAS, 
ground control system, operational and training 
support equipment.

That challenge has sent APDR’S sleuth out to 
find out which organisations could be positioned as 
preferred supplier. There appear to be at least two 
companies but naturally, there could be more.

Our two picks were Quantum-Systems and 
SYPAQ. How did APDR’s sleuth arrive at this list?

Both organisations have the experience and 
products to meet Defence requirements and 
comments from industry people suggest that both 
have been favoured, but at different times, to be 
down-selected for LAND 129 Phase 4B.

German company Quantum-Systems specialises 
in the development, design, and production of 
SUAS. The company’s range of electric vertical 

take-off and landing (eVTOL) SUAS are built 
to maximize range and versatility and provide 
operators with a seamless user experience.

By integrating cutting-edge software capabilities 
like edge computing and real-time AI-powered 
data processing, Quantum-Systems is building 
next-generation UAS for clients in defence, 
security, public safety, commercial, and geospatial 
communities across Europe. 

In July 2022, Quantum-Systems announced it 
had formed a new subsidiary in Brisbane. While its 
formal name is Quantum-Systems Pty. Ltd, it will 
more often be referred to as Quantum-Systems 
Australia.

The new regional hub is a result of rapidly 
growing interest in Quantum-Systems technology 
and products and business opportunities with 
defence and security customers in the Asia-Pacific 
region.

The new business is also enabled and supported 
by a strategic partnership between Quantum-
Systems and Rheinmetall Defence Australia.

Quantum-Systems Australia is located in the 
immediate vicinity of the campus of Rheinmetall’s 
Military Vehicles Centre of Excellence and will 
house production, R&D and support facilities as 
well offices for executive, sales and administration 
staff.

What about SYPAQ? It is a wholly Australian, 
veteran-owned and operated company which has 
provided sovereign, secure, complex technology 
solutions and services to the Australian Department 
of Defence since 1992. Their CEO revealed in an 
interview some time ago that their man-portable 
CorvoX, was submitted for LAND 129 Phase 4B.

At the start of March this year SYPAQ 
announced that SYPAQ Systems was proud to be 
manufacturing and delivering its Corvo™ Precision 
Payload Delivery System (PPDS) drones for 
the Ukrainian Armed Forces. Also known as the 
‘cardboard plane’, the PPDS comes flat-packed 
and can launch, fly up to 120km and land by itself, 

GEOFF SLOCOMBE // VICTORIA

LAND 129 PHASE 4B SMALL UNCREWED 
AERIAL SYSTEM (SUAS)

Army’s infantry units are increasingly operating in combat teams, which sometimes work independently, so it is critical 
that they have the means to stay reliably in touch with their commanders and also with other Army assets which may be 

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

SUAS
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providing true autonomy and removing the cognitive 
load on the soldier during operation.

Following feedback from end-users in Ukraine, 
the Corvo system has also been adapted there 
for intelligence, surveillance and reconnaissance 
missions

Back in February 2020 the then Minister for 
Defence Industry announced that the Australian 
Army had partnered with the Defence Innovation 
Hub in awarding an Army Innovation Day contract 
to SYPAQ to develop and demonstrate a next-
generation battlefield logistics small unmanned 
aerial system called PPDS, for use by Australian 
soldiers.

SYPAQ Systems submitted the CorvoX system 
as a sovereign Australian solution for LAND 129 
Phase 4B to provide Army commanders with the 
intelligence, surveillance and reconnaissance 
support needed to maintain ‘over the hill, down the 
road and around the corner’ situational awareness.

Designed, developed and demonstrated 
specifically to meet the unique requirements of 
LAND 129 Phase 4B, CorvoX is an Australian 
innovation success that combines vertical take-off, 
hover and landing capabilities with fixed wing flight 
mode – all designed to reduce the physical and 
cognitive load on the operator.

SYPAQ CEO Amanda Holt highlighted the 
unique capabilities CorvoX would offer Army 
end-users, stating that:

“CorvoX will provide crucial operational 
advantages that will contribute to the enhanced 
safety and effectiveness of Army personnel, 
including rapid set-up and almost instant loitering 
and surveillance capability.

“As a wholly Australian, veteran owned business, 
we are proud to offer this sovereign solution to 
Army with over 90% Australian industry content.”

SYPAQ’s General Manager Innovation and 
Strategic Programs, Michael Partridge, said the 
company’s bid was the culmination of an extensive 
collaborative process with local technology partners 
and Defence engagement to ensure CorvoX offers 
the best of Australian Industry Capability whilst 
aligning to Defence’s specific need.

“CorvoX is the result of a four-year innovation 
journey responding to the requirements identified 
by Army and the Defence Innovation Hub Special 
Notice.”

When APDR asked a spokesperson for XTEK 
based in Canberra and Army’s incumbent supplier 
of the AeroVironment Wasp UAS, about their 
position regarding LAND 129 Phase 4B we 
received a clear and pleasing reply. Because XTEK 
is contracted by Defence’s LAND 129 Phase 4A 

support contract, it is already fully involved with 
Army’s soldiers in the field whether that be for 
service support, new spare parts or replacement 
airframes (i.e.to replace unserviceable aircraft that 
cannot be repaired).

XTEK’s LAND 129 Phase 4A contract currently 
has another 18 months to run, with the possibility 
of an extension so, considering other jobs on hand, 
they didn’t feel they had the time to devote properly 
to seeking to win and support LAND 129 Phase 
4B. Stating it quite simply, they didn’t submit a bid.

Their concern for supporting Army’s soldiers to 
the best of XTEK’s ability is laudable.

WHAT IS ARMY LOOKING FOR IN 
THEIR SUAS?
Australia’s Defence Science and Technology 
Group (DSTG) state that the SUAS capability 
to be delivered will provide an organic airborne 
Intelligence, Surveillance, and Reconnaissance 
capability for tactical land forces.

The SUAS are typically less than 3kg take-off 
weight, capable of fully and semi-autonomous 
operation, and the associated ground control and 
support systems, will provide land-based tactical 
units (down to at least platoon level) with their own 
dedicated SUAS, carried and operated by them.

It will provide them with enhanced ‘local’ 
situational awareness and increased force 
protection, and will be able to operate in most field 
environments, including from or within confined 
areas such as urban environments.

Australia’s DSTG is providing subject matter 
expertise from several divisions to advise the 
Integrated Project Team with regards to SUAS and 
surveillance technologies, data links, through-life 
support, system usability, system integration and 
technical risk.

WHAT ARE THE VALUABLE 
CHARACTERISTICS OF UAVS?
Expert opinion focuses on flight duration, payload, 
reliability and portability, ease of safely using the 
unit, operating conditions, access to their ground 
control station, software and always a factor for 
multiple units to be fielded, drone cost. 

Infantry combat teams require lightweight units 
so that they can be carried and operated by a 
single soldier. Larger UAVs are transported by land 
vehicles or helicopters.

UAVs can be guided by a pilot operating via 
remote control, where that pilot chooses how to 
manoeuvre the UAV to make best use of its sensors, 
communication systems and possibly to deliver 
offensive ordnance carried on board. Alternatively, 

guidance can be autonomous. This means that the 
UAV flies in a pre-determined manner.

There is a rapidly developing class of large UAVs 
being developed, often called uncrewed combat air 
vehicles. The intention is that they will supplement, 
or possibly replace, human piloted bombers being 
used for attacks in high threat environments.

The endurance of current UAVs is limited by fuel 
load and distance from their controlling pilot. Work 
is proceeding rapidly in developing lightweight 
solar-powered UAVs which can stay on station at 
high altitudes for long periods of time, possibly 
several months or even longer.

LAND 129 PHASE 5
In May 2022 Defence announced it had selected the 
Schiebel S-100 Camcopter uncrewed aerial vehicle 
(UAV) to undergo a single source procurement 
process for the initial block of a $1.3 billion three-
block maritime uncrewed aircraft systems program 
for the Royal Australian Navy (RAN). 

The number of S-100s under consideration was 
not disclosed, but initially it could be as many as 40 
systems with supporting equipment.

Block One of Sea 129 Phase 5 is the first phase 
of a 30-year continuous improvement program 
to provide unmanned intelligence, surveillance, 
reconnaissance and targeting capabilities, with five-
year rolling block upgrades that will incorporate new 
technology.

Block One will run from 2024 – or possibly earlier 
– to 2028 and provide a maritime UAV capability to 
be embarked on the RAN’s eight in-service Anzac-
class frigates and 12 Arafura-class Offshore Patrol 
Vessels, the first of which will be commissioned 
later this year.

IN CONCLUSION
Project LAND 129 Phase 4B will bring additional 
communications capabilities to Army’s front line 
troops as well as their commanders.

The new man-portable radios, carried by one 
soldier, will allow communications access over a 
useful distance from a wide range of terrains, and 
also includes the ability to operate from small boats 
in lagoons, rivers, swamps or dams.

Key elements requested from the tenderers 
include planned training courses, service support 
for installed equipment, and in-service upgrades 
should these be required.

Army now operates a wide range of radio 
equipment from several suppliers, making it 
very important that they choose carefully which 
organisation should be supporting this most 
important project.
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GEOFF SLOCOMBE // NEW ZEALAND

NEWS FROM ACROSS THE TASMAN
FINAL TWO P-3K2 ORIONS RETIRED

The last two of the Royal New Zealand Air Force 
P-3K2 Orion fleet made a close formation flight 
around the South Island before landing at RNZAF 
Base Woodbourne on 30 January, 2023. The entire 
fleet has now been retired after nearly 60 years of 
service.

On board the aircraft were Chief of Defence 
Force Air Marshal Kevin Short and Chief of Air 
Force Air Vice-Marshal Andrew Clark, both former 
No. 5 Squadron personnel who cut their teeth in the 
Orion.

The service had employed six P-3K2 Orions for 
airborne surveillance and reconnaissance of New 
Zealand’s areas of economic interest, exclusive 
economic zone, the South Pacific, and the Southern 
Ocean, including Antarctica. 

Over the past six decades crews have found 

hundreds of missing people drifting in vessels 
in the Pacific and have been the first to arrive at 
scenes where natural disasters have struck, both in 
Aotearoa New Zealand and in neighbouring Pacific 
Islands. They have also operated beyond Aotearoa 
New Zealand’s region in security and stability roles.

The Orion’s role is now being taken over by the 
four P-8A Poseidon aircraft.

The first P-8A Poseidon landed in Aotearoa New 
Zealand on December 12, last year. The rest

of the fleet will arrive at its home at Base Ohakea 
in the coming months. However, there are a number 
of things that need to be ticked off before any of the 
fleet can fly an operational mission.

Poseidon Transition Unit Executive Officer 
Squadron Leader (SQNLDR) Stephen Graham took 
us through the timeline:

“There are a lot of things that have to happen 

between the aircrafts’ arrival and the first flight.” 
Once the aircraft was received by the Defence 

Force, inspections started taking place. As the 
aircraft wasn’t custom-built, but almost straight off 
the production line, this didn’t take too long, he 
said:

“The aircraft was always going to work, but there 
were a number of check lists that we needed to 
run through. Then some New Zealand-specific 
equipment was required to be fitted, including 
safety equipment like life vests and First Aid kits. 
Then there were codes for secure radios and 
military GPS, which were all loaded straight away.”

At the start of the year there was a great deal of 
testing around communications, software, and how 
the aircraft interfaced with Defence Force systems 
as opposed to US Navy ones it came factory 
configured for. 

Royal New Zealand Air Force P-3K Orion aircraft with Royal Australian Air Force P-8A Poseidon aircraft at RAAF Base Edinburgh, South Australia.
Credit: CoA / Brent Kwaterski



The service had employed six P-3K2 Orions for airborne 
surveillance and reconnaissance of New Zealand’s areas of 

economic interest, exclusive economic zone, the South Pacific, 
and the Southern Ocean, including Antarctica. 

“For example, it’s really critical that satellite 
communications are up and running as soon as 
possible so we can talk with the aircraft. We’ll start 
with three training flights around the country for the 
crew of instructors who had been training in the 
United States for the past two and a half years.” 
SQNLDR Graham said. 

The next phase is for those instructors to qualify 
the other two crews who spent a much shorter 
time in the United States. After that it’s on to 
development of search and rescue tactics and 
procedures with 92WG Royal Australian Air Force 
at Base Edinburgh, Adelaide, Australia.

“The aircrew come back very well trained in 
warfare by the US Navy, but as the US Coastguard 
generally looks after search and rescue, this aspect 
is not specifically covered during Navy transition 
training,” he said. “Australia, on the other hand, has 
an operating model that’s much closer to ours and 
like us they do use their maritime patrol fleet for 
search and rescue. The Australians have put a lot 
of effort into making the P-8A a capable search and 
rescue platform and we’re very lucky they are willing 
to share this experience with us – just one example 

of the trans-Tasman cooperation that’s been a big 
part of bringing this capability online.” 

ROYAL NEW ZEALAND SIGNAL 
CORPS CENTENARY FINALLY 
CELEBRATED
Planning for the anniversary started in June 2019 
for the Corps that can count several names that 
are marked in military history within its ranks, most 
notably Lieutenant Colonel Cyril Bassett, who, as a 
Corporal, won the Victoria Cross at Gallipoli. 

It was intended that the anniversary year of 
when the Corps was formed would be marked in 

March 2020, but the global Covid-19 pandemic 
and the New Zealand Army’s 175th anniversary 
commemorations meant the anniversary date was 
delayed to 1 June 2021. 

The Colonel-in-Chief, Her Royal Highness the 
Princess Royal has visited the Regiment in February 
2023 to mark the occasion. Regimental Colonel, 
Colonel Kate Lee, said it was important that even 
though the ability to mark the milestone had been 
delayed it was still vital to ensure it was suitably 
noted. “It is only right to commemorate, celebrate 

and connect with past and present members of 
the Royal New Zealand Corps of Signals and 
acknowledge the importance of signallers within 
operations over the past 100 years.” 

The centenary is being marked with a raft of 
celebrations, including a formal parade. Military 
signals became a component of the New Zealand 
Army in the early 1900s. In 1911 the Post and 
Telegraph Corps was formed and then in 1913 it 
was absorbed into the NZ Army Engineer Signal 
Service along with the NZ Signal Corps formerly 
known as the Cycle and Signalling Corps. On 1 
June 1921 the Post and Telegraph Corps became 
the New Zealand Corps of Signals. 

There were nine signal units that operated during 
the Second World War and in July 1947 King 
George VI gave the Royal prefix to the unit and it 
became the Royal New Zealand Corps of Signals. 
From climbing telegraph poles to utilising state-of-
the-art equipment as a network enabled Army, the 
Corps has come a long way from its inception, and 
is an essential part of a military operation. 

The Corps prides itself on being able to 
improvise and adapt in order to overcome the 
challenges of getting the message through, from 
Lieutenant Colonel Bassett VC at Gallipoli to the 
present-day providing support by delivering reliable 
military communications during natural disasters 
and when deploying to the South West Pacific and 
throughout the world. 

(Note: The author was an RNZ Sigs TF officer for a 
number of years)

Orion P-3K2 in flight. Credit: NZDF

Asia Pacific Defence Reporter MAR-APR 2023 37

NEW ZEALAND



ai1677577856158_IM2023 - Visitor Ad_APDR_235x275mm_FAP.pdf   1   28/2/2023   5:51:04 pm



SUBSCRIBE NOW!
PRINT SUBSCRIPTION ALSO INCLUDES DIGITAL MAGAZINE

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

❏ Australia  ❏ 1 year A$198 ❏ 2 year A$375 (Inc postage & GST)

❏ New Zealand ❏ 1 year A$224 ❏ 2 year A$398 (Inc airmail postage )

❏ Asia-Pacific ❏ 1 year US$170 ❏ 2 year US$298 (Inc airmail postage )

❏ Rest of World  ❏ 1 year US$236 ❏ 2 year US$430 (Inc airmail postage )

❏ India/Pakistan & Bangladesh ❏ 1 year US$300 ❏ 2 year US$577 (Inc registered post )

❏ Please charge my: ❏ Visa ❏ Mastercard

               

Expiry date Signature   

Rank/Title 

Initials Family Name 

Job Title Organisation 

Address 

City State   

Postcode Country

Ph Fax

Email

Phone or Email Subscription to Ventura Media Asia Pacific Pty Ltd.  
Phone: +61 2 9526 7188 Email: subscriptions@venturamedia.net 

PO Box 88 Miranda, NSW 1490 Australia 

ABN 76 095 476 065

IMDEX  
SINGAPORE 
3-5 MAY 2023 
Tel: +65 6542 8660 
enquiries2023@imdexasia.com

LIMA  
LANGKAWI 
23-27 MAY 2023 
Phone: +603 6412 3706 
enquiry@limamalysia.com.my

Paris Airshow 
LE BOURGET 
19-25 JUNE 2023 
visiteurs@siae.fr

Indo-Pacific 
SYDNEY 
7-9 NOV 2023 
Tel: +61 (0)3 5282 0500 
expo@amda.com.au

MilCis 
CANBERRA 
14-16 NOV 2023 
Tel: +61-2-6252 1200 
milcis@consec.com.au

A U S T R A L I A N  D E F E N C E  I N  A  G L O B A L  C O N T E X TA U S T R A L I A N  D E F E N C E  I N  A  G L O B A L  C O N T E X T
MAR-APR 2023 

VOL.49 NO.2

 TIGER & TAIPAN  
RELIABILITY ANALYSIS  

UPDATE

AUKUS 
NUCLEAR SUBMARINE  

DETAILS REVEALED

AUSTRALIAN 
AEROSPACE OPPORTUNITIES  

IN KOREA

ARMY 
BATTLE 

MANAGEMENT 
SYSTEM 
UPDATE

ai1677577856158_IM2023 - Visitor Ad_APDR_235x275mm_FAP.pdf   1   28/2/2023   5:51:04 pm

Asia Pacific Defence Reporter MAR-APR 2023 39



FIND OUT MORE

CELEBRATING 50 YEARS

NIOA is working with Defence to 
deliver surety of munitions supply 
and greater independence for the ADF 
by investing in building Australia’s 
sovereign capability.

”

“
BEN JAMES 
CEO, NIOA AUSTRALIA AND NEW ZEALAND


