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Almost a year into the war in 

Ukraine, and no-one knows how 

or when it will end. One thing is 

certain, however, having stood up to one of the 

most powerful militaries in the world, Ukraine’s 

Army is unlikely to go quitely. One thing Russian 

President Vladimir Putin didn’t count on when 

he launched his “special military operation” in 

the early hours of February 24, 2022, was the 

grit and determination of the Ukrainian people. 

Their resolve is probably best encapsulated in 

the following statement: “We do what we can, 

with what we have, where we are.” 

   This common refrain perhaps best explains 

how Ukrainian forces have achieved unexpected 

successes against a better-armed enemy. The 

billions of dollars in military aid  — howitzers, 

anti-tank missiles, kamikaze drones, HIMARS 

rocket systems — that has poured into the 

country, may also have something to do with 

it. But we’re all guilty as western journalists of 

focusing too much on the hardware and not on 

the army of volunteers — everyday citizens, 

software engineers and entrepreneurs — that 

are also helping Ukrainian forces more than 

make do with what they have, where they are. 

  For example, makeshift unmanned naval drones 

developed by Ukrainian forces, no doubt with 

the help of these volunteers, pulled off one of the 

most embarassing defeats for Russia's prized Black 

Sea Fleet. There is more on that in our article 

on Russia's new naval doctrine. In this issue, we 

also speak with Iziviz, a Ukrainian start-up that 

has gone from making drones for inspecting silos 

and hard-to-reach places, to customising and 

maintaining drones used by the Ukrainian Army 

to carry munitions for launching attacks against 

Russian forces. Unlike most commercial off-

the-shelf drones, Iziviz’s inspection drones are 
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computer vision and inertial measurement unit 

sensors or optical navigation.

    Other innovative tech start-ups, inside and 

outside of Ukraine, are working on “basic 

munition carriers utilising drone technology,” a 

poor man’s howitzer if you like, and developing 

cheaper more disposable drones that can 

be used to launch mass attacks. Frankly, the 

innovation happening on the ground in Ukraine 

when it comes to unmanned systems, makes the 

large, expensive drones of old (Reaper, Global 

Hawk), and projects such as the Eurodrone, 

look out of date. 

    The question now is to what extent can the 

west learn from Ukraine’s example of doing 

what it can, with what is has, where they are? 

This is the perfect segue into our cover story on 

the Mastiff XC uprgrade, which has transformed 

a 30-ton on road vehicle into a vehicle that 

can keep up with the likes of the Jackal and 

Foxhound on off-road terrain. The upgrade, 

which came out of an Urgent Capability 

Requirement for British operations in Mali, is 

a perfect example of the British Army making 

do with what it has, where they are, but it 

ended up delivering a much-improved vehicle, 

so much so that the engineers who worked on 

the programme say it has not only extended 

the vehicle’s life (it was destined for the 

scrapheap), but should be pause for the army 

to rethink its future. 

Happy reading,

Anita Hawser
Editor

EditorFrom the
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More than two years on, has the signing of the Abraham Accords seen Israel become the 
defence supplier of choice to the Gulf countries that signed the landmark agreement? The 
answer is not that straightforward it seems. 

By Arie Egozi

After purchasing 150 eVTOL drones (pictured) made by Israeli 
company, Bluebird Aero Systems, Morocco is evaluating more types of 
Israeli-made unmanned air systems (Photo by BlueBird Aero Systems)

WHO WILL BUY?
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is the growing sense of the threat from 
Iran and its proxies, particularly in view 
of the assessment that any new nuclear 
agreement will increase Iran’s freedom to 
act aggressively,” they write. 

The second is the ongoing withdrawal 
of the United States from the Middle East 
and the sense among many of its regional 
allies that Washington can no longer be 
relied upon. The third reason relates to 
the conceptual and strategic realisation 
among Gulf leaders of the possible 
contribution of ties with Israel to the 
advancement of their respective strategic 
and national interests. 

In terms of establishing close ties 
to Israel, it seems that the Gulf 
countries have already crossed the 

Rubicon. In September 2020, Israel, the 
UAE and Bahrain signed the Abraham 
Accords, which formally normalised 
diplomatic relations between the 
countries. Within months of the accords 
being signed, these countries expressed 
interest in Israeli defence systems. 

According to Kobi Michael and Yoel 
Guzansky, senior researchers at the Israeli 
Institute for National Security Studies 
(INSS), these important developments can 
be attributed to three main causes. “One 

Since the signing of the Abraham 
Accords tectonic changes were recorded 
in the Middle East, the Gulf region and 
beyond. What became clear immediately, 
is that the Gulf states see Iran, which 
is galloping towards attaining a military 
nuclear capability, as their biggest enemy, 
and they want Israeli combat-proven arms, 
both defensive and offensive.

BE MORE CAUTIOUS AND 
WAIT 

But this has created an immediate 
dilemma. There was no immediate 
consensus in the Israeli Ministry of 

Procurement - Abraham AccordsFINAL.indd   11 09/01/2023   09:58
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Israel will provide the Barak MX air and missile defence system to Morocco (Photo by IAI)

Defence. While some pushed to approve 
the sale of defensive systems at the 
beginning to Gulf countries, others asked 
to be more cautious and wait.

After a short time, the policy became 
clearer — Israel will offer the UAE 
and Bahrain the defensive systems 
they want. But this was not necessarily 
music to the ears of some in Israel's 
highest echelons. One such dilemma 
emerged in mid-2022 when Saudi Arabia, 
investing heavily in its defence industry, 
made it clear that it was looking at Israel 
for co-operation that will help it build its 
defence industry. Saudi Arabia’s Vision 
2030 plan includes localising at least 50% 
of its defence spending, which is meant 
to stimulate indigenous production lines. 
But that offers opportunities for foreign 

(and their governments) are comfortable 
with the arrangement. So far, the Israeli 
Ministry of Defence, which did not 
respond to a request for comment for this 
article, does not seem keen to do business 
with the Saudis.

“I can understand the defence 
industries who identify a huge potential 
market, but this is seeing the picture 
through a straw,” says Amos Gilead, 

a former Major General in the Israeli 
military who served as head of the 
military intelligence research division. 
“Only the Ministry of Defence sees the 
whole picture where Israeli interests are 
on top. Deals with Arab countries have 
been made and will be made, but each 
case should be evaluated very thoroughly 

told this magazine he thought “there 
are ways to ensure that selling defence 
systems and even transferring production 
chunks to Saudi Arabia will not harm the 
security of Israel.”

AIR DEFENCE SYSTEMS 
NEEDED

In September 2022, the United Arab 
Emirates (UAE) selected the Israeli-
developed Spyder air defence systems for 
its immediate air defence needs. The initial 
contract was valued at $460 million and 
Israeli defence sources said the details 

is made by Rafael Defense Systems is a 
low-level, quick-reaction surface-to-air 
missile system capable of engaging aircraft, 
helicopters, unmanned air vehicles, 
drones, and precision-guided munitions. 

and for point and area defence for mobile 
forces in combat areas. 

The Spyder uses two advanced air-to-
air missiles developed by Rafael for the air 

the missiles have been equipped with 
boosters to enhance their range. An 

the fact that the Spyder systems have 
advanced electronic countermeasure 
capabilities and use electro-optical 
observation payloads as well as wireless 
data link communication.

The UAE’s interest in the Israeli-made 
system began soon after the signing of 
the Abraham Accords. The UAE needs an 
effective system that can protect it from 
armed UAVs and drones launched by Houthi 
rebels in Yemen. Unlike Saudi Arabia, the 
UAE is part of the Abraham Accords and 
therefore the deal was approved. 

The tectonic changes caused by the 
Abraham Accords are also being felt 
outside the Gulf region. For years there 
have been friendly relations between 
Israel and Morocco. But on the 10 
December 2020, Israel and Morocco 
signed an agreement for the establishment 
of full diplomatic relations. Tensions 
between Morocco and Algeria are on 

development. The escalation stems from 
a dispute over the status of western 
Sahara, where Morocco’s sovereignty 
claims appear to have gained international 
recognition. Morocco needs advanced 
weapon systems and its new relations with 
Israel opened some very lucrative options 
for Rabat.

In February, Israel and Morocco inked a 
$500 million deal to provide the kingdom 
with the Barak MX air and missile defence 
system manufactured by Israel Aerospace 
Industries (IAI). Morocco also purchased 
the Skylock Dome anti-drone system from 
Israel in 2021. The Barak MX is a modular 
air defence system and is designed to 
address missile and aircraft threats. It 
operates on maritime and land platforms 
and belongs to the Barak missile family. 

Procurement - Abraham AccordsFINAL.indd   13 05/01/2023   12:43
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The deal with the Israeli company is part 
of Morocco’s efforts to obtain advanced 
weapon systems so it is better prepared 

MOROCCO’S WISH LIST
The Chief of Staff of the Israeli Defence 

relatively basic systems aimed mainly at 

establish ties with Israel last year after the 
 

Morocco is interested in the Elta ELM–

indicated their interest in these combat-

armed drones are operated by the 

Elbit Systems and the Heron TP made by 

normalisation of relations with Morocco 

 

ABOUT THE AUTHOR 
   Arie Egozi -
ist who has worked as an aerospace and 

daily Yedioth Ahronot defence 
Flight International, Avi-

ation Week and Breaking Defense

Photo by Rafael)
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 (Photo by KAI)
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F
By Atul Chandra

POLE
POSITION

in
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billion annually.

MEETING EXPECTATIONS

S 

 

Photo by Poland MoD)

Procurement - South KoreaFINAL.indd   18 09/01/2023   10:00



ADVERTS PAGE.indd   19 05/01/2023   12:56



Defence Procurement International - Winter 2022/2023

20

PROCUREMENT – COUNTRY FOCUS

to receive 48 K9PLs by 2023. Based on 
the highly successful K9A1 variant, of 
which more than 1,700 are in service in 
nine countries; Poland’s K9PL features 

control, driver night vision periscopes, and 
Auxiliary Power Units. They will also be 

and be integrated into the Topaz Combat 
Management System.

Hyundai Rotem will deliver 10 K2 MBTs 
to Poland this year and a total of 180 
between 2022-2025. Polish tank crews 
commenced training on K2 MBTs in South 
Korea in October. Post 2026, Poland 
will induct over 800 MBTs in the K2PL 
standard, which will be built in Poland. The 
older K2 MBTs will also be upgraded to 
the K2PL standard. 

South Korea is also breaking into the 

Air Force's order for 48 FA-50s, which 

of its 4.5 generation KF-21 "Boramae" 

The Polish Air Force will take delivery of 

withdraw their Soviet-era aircraft from 
service. The 48 aircraft on order will be 
inducted into three squadrons with the 

Block 20 Standard. 
The emphasis on supporting Poland’s 

FA-50s is made evident by the Director of 
Korea’s Defence Acquisition Programme 
Administration (DAPA), Dong-Hwan 
Eom, who said after the export of the 
FA-50, that the Korean government and 
companies would do their best to ensure a 
high level of cooperation between the two 
countries even at the stage of operation 

and maintenance of the weapon system. 
The Republic of Korea Air Force 

(ROKAF) is already working to 
strengthen cooperation with the Polish 
Air Force by passing on know-how 
in operating the FA-50 and providing 
training programmes. KAI has stated that 
it plans to promote the establishment of 
a Maintenance Repair & Overhaul (MRO) 
centre and International Flight Training 
School in Poland. 

aircraft has proved popular with the air 
forces of Thailand (14), the Philippines (12),  
Iraq (24) and Indonesia (22). The company 
is now eyeing a potential Slovakian 
requirement for 10 FA-50s. Including 
aircraft operational with the Republic of 
Korea Air Force, over 200 T-50/FA-50s 
are in operational service. KAI’s KT-1 
"Woong Bee" basic trainer aircraft has 

First K2 tanks and K9 howitzers arrive in Poland (Photo by Poland MoD)
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been ordered by Indonesia (11), Peru (20), 
Turkey (40) and Senegal (4). 

Apart from the quality of its defence 
equipment, one of the reasons for the 
rapid rise in South Korean defence 
exports is the ability of its defence 
industry to rapidly deliver on orders 

aircraft, warships, submarines, tanks, 
artillery, and armoured vehicles, the 
production capacity of South Korean 
defence companies with the ability to 
provide customised weapons systems in a 
timely manner has been on display. 

South Korea’s long-running border 
tensions with North Korea have resulted 
in its armed forces being kept in a constant 
state of readiness. This has resulted in 
the continued large-scale production 

of defence equipment, which feature 
relatively low operation and maintenance 
costs due to the volumes achieved. The 
ability of the South Korean industry to 
meet all types of customer requirements 
ranging from operation of equipment, 
logistics support, depot maintenance 
and others has also proved a source of 
comfort for export customers.

Much of the equipment being delivered 

in widespread use with the nation’s military 

Korean and US troops. This, coupled with 
the active support of the Korean military 
in supporting users of these systems have 
rapidly created a favourable perception 
amongst potential customers. 

South Korea has also proved more 

willing to offer custom-made solutions and 
strategies offering high-levels of technology 
transfer and in-country production. Its 
defence industry is now developing next-
generation defence platforms, in addition 
to upgrades to its existing portfolio of 
defence equipment for export. South 
Korea has well and truly arrived on the 
global defence export market. 

ABOUT THE AUTHOR
Atul Chandra is an Indian based  

than a decade of experience. He has reported 
from more than 15 countries and contributed 
to more than a dozen publications both in 
India and abroad including Asian Defence 
Technology, Flight International, Military 
Technology, and Air Forces Monthly. 

A ROKAF FA-50 takes to the air armed with missiles and bombs: Following an order for 48 FA-F0s by Poland, the aircraft looks set to break into the 
Photo by Korean Aerospace Industries)
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and with relations between Russia and the 
West steadily declining, Poland is looking 
to increase defence spending and the size 
of its armed forces, a move given fresh 
impetus by Russia’s invasion of Ukraine. 
With defence spending set to rise to 3% of 
GDP in 2023, Poland will become one of 
the biggest spenders in the NATO military 
alliance behind the US, which spends 
approximately 3.5% of its GDP on defence. 
It would also put it ahead of the UK, who 
currently spends just over 2% of GDP.

While such a boost to defence spending 
is certainly impressive, it cannot really be 
described as a wholly ‘new’ direction for 
Poland. In October 2021, the then Polish 

Poland has had a tumultuous 
history. An independent state for 
centuries, it was partitioned at 

the end of the 18th century, only to regain 
its independence in 1920 after the Treaty 
of Versailles and victory in the Polish-
Soviet War. This was short lived however, 
with the country being invaded and 
partitioned by Germany and the Soviet 
Union in 1939 and then coming under 
Communist control after the country was 
‘liberated’ by the USSR in 1944. 

With the end of the Cold War, Poland 
once again became free to chart its own 
course, joining NATO in 1999 and the 
EU in 2004. Sitting directly on one of the 
traditional invasion routes across Europe 

Racking up billions 
of dollars in foreign 
defence deals, Poland 
is determined to 
replace its aging 
Soviet-era equipment 
with more modern 
pieces of kit. It is also 
swelling the ranks of 
its armed forces, and  
defence spending is 
expected to rise to 
record levels in 2023.

By Peter Antill

signing an agreement for the purchase of 
250 Abrams tanks for the Polish Army  
(Photo Poland Ministry of Defence)

A ROADMAP FOR
POLAND
MODERNISATION
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stated that the government intended to 

What was of greater interest was the 

era and is now over 30 and in some cases, 

MODERNISATION ACHINGLY 
SLOW

 Of the three services, the 

its eastern border, but to do so it needs 

However, the pace of modernisation 

PROPROCURRCUREMEEMEEMENTNTNT ––  COUUCO NNTRY REPORT

Photo: Polish MoD)
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procurement process. In addition to tanks, 

of kit are the Orca programme, which 

in 2020, just as the Orca programme 

its two biggest procurement programmes 

A SHOPPING SPREE However, the sudden increase in 

 

•

• 

•

two batteries 

•

•

•

•

•

•

•

3

POLAND'S SPENDING ROADMAP
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W
hen Russia invaded 
Ukraine in the early 
hours on the 24 

February 2022, the full impact 
and consequences of the 
war were barely visible. The 
historic speech of German 
Chancellor Olaf Scholz just 
three days after the invasion 
announcing a €100 billion 
special fund to properly equip 
the German Bundeswehr and 
a commitment to sustainably 
spend 2% of GDP on defence, 
clearly illustrated a watershed 
moment in defence, the likes 
of which we have not seen 
since the Cold War. 

Scholz’ announcement 
was met with wide-ranging 
emotions, from rejection on 
the political left to elation and 
almost disbelief by those who 
had been calling for decades 
for higher levels of defence 
spending in Germany.

It is important to 
understand, that the status 

and perception of the Armed 
Forces and the defence 
industry in Germany is 
different from other nations in 
Europe or the United States.

More than any other 
European nation, Germany has 
relied heavily on the “peace 
dividend” after the end of the 
Cold War. German politicians 
often pointed out the special 
responsibility of the country 
after the Second World War 
and were happy to, at least 
partially, outsource defence to 
NATO allies and instead focus 
on economic success.

Living in peace and prosperity 
for many decades, many people 
in Germany started to believe 
that “war was no longer an 
option to continue politics 
with other means,” as General 
von Clausewitz stated. As a 
consequence, the concept 
of credible deterrence was 
abandoned in many political 
circles.

would increase defence spending following the 
war in Ukraine. After years of underspending 
on defence, it was an historic announcement. 
But almost a year on, what is the reality on 
the ground? By Joachim Schranzhof

The resulting effect 
was that the standing of 
the Bundeswehr, and the 
defence industry in society 
was eroded, while budgets 
were reduced further, and 
delusional concepts like 

equipment were introduced. 
What this meant was that 
many units of the Bundeswehr 
were only equipped with half 
of what they really needed. 
When they went into a 

borrow the rest of the gear 
from other units. Sounds 
totally crazy, doesn’t it?

in the Donbas led to some 
budget increases, the overall 
perception of security, defence 
and deterrence in society was 
still mostly negative. This led, 

where a working group 
consisting mainly of NGOs 
recommended to classify 
our industry as neutral or 
even negative in terms of 
sustainability.

Russia’s attack on Ukraine 
sent a shockwave through 
German society. Suddenly 
the threat was no longer 
theoretical or far away. It was 

images on the news. Trains full 
of refugees arrived in Berlin 
every day and many people 
realised that the distance 
between Kiev and Berlin is the 
same as from Berlin to Rome.

I would say it was almost 
a healing shock to many and 
as a result the purpose of 
what our armed forces do 
and the responsibility of the 

BACK TO REALITY
opinion

defence industry to properly 
equip them has become much 
more evident: Our freedom, 
our liberal democracies and 
our way of life are worth 
defending. This is why we need 
armed forces and we need to 
equip them properly!

Nine months after 
Chancellor Scholz’ speech, 
the €100 billion special budget 

approved by the parliament. 
In parallel, the planning staff 
of the Bundeswehr created a 
list of procurement projects 
to be funded by this money, 
based on the forces’ most 
urgent needs. 

While many 
called for less 
bureaucracy 
around defence 
procurement in 
Germany earlier 
this year, it seems 
that the sense 
of urgency that 
was very present 
in the spring 
has somewhat 
subsided and it is 
back to complex 
processes and 
multiple layers of 
approval again.
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The fact that the Ukrainian 

has managed to largely halt the 
Russian onslaught may be a 
contributing factor to this, 'Let’s 
carry on as before mindset.'

Some might say, that the 
initial thrill of the big boost 
for defence procurement 
in Germany has gone. And 
when looking at the share 
price development of some 
listed defence companies 
one might agree. As always, 

when looking at the bigger 
picture I think there are more 
opportunities than challenges. 
The €100 billion special 
budget and a commitment to 
sustainably spend 2% of the 
GDP on defence in Germany 
will result in a big capability 
boost for the Bundeswehr. 

Unsurprisingly, the budget 

projects on the list and a 
political tug of war has begun 
with many interests to be 

is strong regional competition, 
both politically and industrially, 
between the north of 
Germany, where traditionally 
the shipyards are located and 
the south where the aerospace 
industry is strong. The 

balance here.
At the same time, there is 

increasing criticism that the 
current trend of “buy now” 
instead of “buy local” will 
drive Germany into a greater 
dependency on US-supplied 

and CH-47 helicopter, while 
leaving only smaller and less 

the national defence industry.

into the purchasing power 
of the €100 billion fund and 

asking for a further increase 
in the defence budget. This 
comes only a few days after 
the decision of the German 
government to spend up to 
€200 billion to cap energy 
prices and ensure security of 
energy supply for the coming 
months and years.

While many called for less 
bureaucracy around defence 
procurement in Germany 
earlier this year, it seems that 
the sense of urgency that was 
very present in the spring has 
somewhat subsided and it is 

multiple layers of approval again. 

Other countries in Europe, 
but also in the Middle East and 
APAC, will follow and invest 
in upgrading the capabilities of 
their armed forces. The war in 
Ukraine has shown in a very 
dramatic way, that sensors, ISR 
capabilities, self-protection, 
EW and OSINT capabilities are 
decisive force multipliers and 

future. I am convinced, that 
companies that are active in 
these areas will see long-term 
and sustainable growth for the 

Joachim Schranzhofer 
is head of communications 
and marketing at HENSOLDT, 
a German defence industry 
champion that supplies sensors 
for protection, reconnaissance 
and surveillance.

German Chancellor Olaf Scholz (Photo: Bundeswehr/Tom Twardy)
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The Mastiff XC on the off-road course at UTAC Millbrook during DVD 2022 
(Photo: Crown Copyright/MoD 2022)
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mastiff
seeing

The biennial Defence Vehicle he biennial Defence Vehicle 
Dynamics show at UTAC Dynamics show at UTAC 
Millbrook is an opportunity for Millbrook is an opportunity for 

the British Army to showcase the depth the British Army to showcase the depth 
and breadth of its capabilities across the and breadth of its capabilities across the 
land domain, including platforms that are land domain, including platforms that are 
already in the pipeline, as well as future already in the pipeline, as well as future 
capability requirements.capability requirements.

DVD 2022 didn't disappoint in that DVD 2022 didn't disappoint in that 

on display, including Demonstrator on display, including Demonstrator 

Mortar Carrier and Ground Based Air Mortar Carrier and Ground Based Air 

Brimstone missile integrated onto Brimstone missile integrated onto 

Requirement coming out of Iraq and the Requirement coming out of Iraq and the 

NP Aerospace and Horstman engineers talk to us about 
the Mastiff upgrade for Mali, and why they think the 
vehicle’s vastly improved performance may be cause to 
rethink its future. 

By Anita Hawser

in a new light

caged armour and V-shaped hull, Mastiff caged armour and V-shaped hull, Mastiff 
was procured to protect soldiers from was procured to protect soldiers from 
roadside blasts and bombs. But until roadside blasts and bombs. But until 

an uncertain future. In 2020, the Ministry an uncertain future. In 2020, the Ministry 
of Defence announced that Mastiff, of Defence announced that Mastiff, 
Ridgback and the Wolfhound (MRW) Ridgback and the Wolfhound (MRW) 

Fleet Optimisation Plan.  Fleet Optimisation Plan.

for a UN reconnaissance mission in for a UN reconnaissance mission in 

road terrain, with a new independent road terrain, with a new independent 
suspension system incorporating Ride suspension system incorporating Ride 
Height Control, along with upgraded Height Control, along with upgraded 

tyres, steering and suspension systems,”tyres, steering and suspension systems,” 
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 In May 2020, NP was 

for implementing a range of mobility and 

with a spares package for both Mastiff and 
Ridgback for use in Operation Newcombe 
in Mali, a UN reconnaissance mission. 

Capability Requirement (UCR) coming 
out of Mali, which saw 250 British 

Mission to support Malian Defence and 

Foxhound and Jackal, were used on long-
range reconnaissance missions by the 
British Army in Mali.

NOT THE MASTIFF OF OLD

the Mali UCR, which NP Aerospace 
lead with support from companies, 
including HORIBA-MIRA, Horstman, 

Fabrications, was way more ambitious, 

keep up with the likes of the Jackal and 

Army HQ told Defence Procurement 
International the capability met the 
requirements in the UCR and that the 
Mastiff, Ridgback & Wolfhound (MWR) 
platforms had performed extremely well 
out in Mali. The smooth ride in the Mastiff 
on the off-road course at UTAC Millbrook 
during DVD 2022 was testament enough 
that we are dealing with an entirely 
different platform. This was not the Mastiff 

The Mastiff XC high mobility adaptable height independent off-road suspension module displayed at DVD 2022 (Photo: NP Aerospace)
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of old, which some have described as a 
“bone shaker” on rough or uneven terrain. 
While the vehicle may have protected 
countless soldiers’ lives in Iraq and 
Afghanistan, Graeme Wilcock, a former 
vehicle mechanic in the British Army and 
now business development executive 
at armoured vehicle mobility specialist, 
RENK, recalls, “If Mastiff hit large rocks 
on the ground it often made it inoperable, 
as we had to change the steering bars 
which would bend.” RENK worked on 
the Mali UCR through its UK subsidiary 
Horstman Defence Systems.

Horstman provided the Ride Height 
Control System (RHCS™), which raises 
and lowers the height of the vehicle, 
and the Hydrostrut® hydropneumatic 
suspension system, which replaced the coil 

of armoured vehicles,” says Andrew Titley, 
Principal Engineer at Horstman. “But 
Mastiff was designed for a certain type of 
environment, on road. What’s different 
about this project is that the army 
wanted it to do things the vehicle was not 
designed to do. Usually, we produce struts 

purpose from the beginning. Mastiff was 
never designed to keep up with vehicles 
like the Jackal cross country so that was a 
unique challenge.” 

NO ONE CARED ABOUT 
RIDE HEIGHT, UNTIL NOW

As principal engineering authority for 

Aerospace says during previous capability 
upgrades on Mastiff it had highlighted 

Height Control System, big wheel tyres, 
and an independent suspension system, 
could be made to the vehicle. But the 
mantra at the time in Afghanistan says 
Bertie Williams, a business development 
executive for Horstman Defence Systems 
who spent 18 years in the British Army, 
was protected mobility. “No one cared 
about ride height. So, the Army didn’t 
know whether the Mastiff could go cross 

country or not. It had never been proven.” 
During operational trials at UTAC 
Millbrook for the Mali UCR, the Mastiff, 

hydropneumatic suspension system and 
RCHS, was put through its paces alongside 

different suspension systems. “We tested 
the systems on rough terrain, and our 
suspension system was poles apart from 
the others,” says Titley of Horstman. 
“You could do a lap of the course quite 
comfortably with a cup of coffee in 

your lap.” Henry Coles, Lead Design & 
Development Engineer at Horstman, 
says the pace of the Mastiff upgrade 
programme for Operation Newcombe in 
Mali was unique. “We had to react quickly, 
and requirements changed throughout. 
This came from the army seeing this basic 
RHCS™ functionality and wanting to work 
with us and NP Aerospace to really push 
the capabilities of the system. So what 
started out as basic functions like ride 
height (the ability to raise and lower a 25 
ton to 35 ton platform), quickly became 
the ability to raise and lower the vehicle 

road, in multiple positions. 
"We had to be able to lower the vehicle 

to bump stops, which makes it easier 
to load on aircraft, and rise back up to 
the position it started from, or get a 
stretcher inside in theatre on what could 
be particularly harsh terrain. There was a 

those requirements changed over time,” 
says Coles. The RHCS™ also gives the 
Mastiff ground clearance so it can traverse 
cross-country terrain and obstacles 
more easily. “Being able to memorise 
the position of the vehicle before they 
do things on uneven terrain or slopes, 

The step change 
in the capability of 

Mastiff, I don’t think they 
can ignore it. They can do so 

We’ve taken these things 
further than ever before. 
Now the question is what 
else can we do?

The MWR platforms have performed extremely well in Mali  (Photo: Crown Copyright/MoD)
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is really important,” Coles explains. 
“We’ve trialled these vehicles on quite 
aggressive terrain, and we can recover the 
ride heights on substantial side/front aft 
slopes.” 

The ride height of the Mastiff is 
controlled via an LCD screen operated 
by the driver or commander. Horstman’s 
team in Canada developed software 

controls the individual Hydrostruts® so 
they can independently rise and lower. The 
software takes a snapshot of the systems’ 
sensors once they are lowered to allow 

uses these saved sensor positions to re-
establish the original height. “We knew 
the system was always capable of these 
things,” Titley explains, “but we hadn’t 
developed the software to do it.”

A HIGHER CONFIDENCE 
LEVEL
Alongside the re-roling of Mastiff from an on 
road to an off-road vehicle, the speed with 
which the vehicle prototypes were built in 
less than three months from drawing board 
to operational trials, is also remarkable. 

NP Aerospace worked with suppliers to 

be bolted onto the vehicle platforms. 
It then developed a "digital twin" of the 

vehicles, including the mounting frames, 

driveline, suspension, electrical harness 
and hydraulic and pneumatic lines. 

The digital twin was then used to carry 
out dynamic virtual vehicle assessments 
to virtually predict the ride, handling and 
dynamic loads. “We could simulate the 

the army gave us a new set of loads and 
requirements rather than going away 
and having to do physical validation of 
the platform, we could test it virtually,” 
explains David Wilson, Chief Engineer 
at NP Aerospace. “That meant we were 
able to provide a more agile service and 

test different aspects of the vehicle in a 
virtual environment, and easily replicate 
some of the damage to components of the 
vehicles.” The virtual validation exercise, 
meant a more reliable platform out in 
theatre, says Wilson. “We were able to be 
more proactive, pre-empt any failures and 
put in corrective actions.” 

A little bit of luck also helped speed 
things along as Texelis, a Tier-1 supplier 
to the French DGA, which provided the 
independent suspension system for the 
Mali UCR, had supply chain issues during 
the pandemic, which meant it had a few 
spare suspension systems lying round. 

“They said we could have them 
tomorrow, whereas normally it would 
have been weeks before they were able to 
get the parts produced,” says Petheram. 

WHAT ELSE CAN 
MASTIFF DO?

Petheram says the sub-systems 

to other vehicles. “We developed an 
off-road system that can be scaled up 
and down, depending on how heavy 
the platform is.” He says potential 
hybridisation (Hybrid Electric Drive) 
of the platform could also extend the 
life of Mastiff even further. "This whole 
development is really scratching the 
surface of what is capable today with this 
combat proven platform," says Petheram.   

Coles at Horstman says the army had 
never seen Mastiff do things like tackle 
aggressive terrain, including fore/aft 
slopes. “The step change in the capability 
of Mastiff, I don’t think they can ignore 
it,” he asserts. “They can do so much 

things further than ever before. Now the 
question is what else can we do?”

The out-of-service date for the MRW 

2024 to 2028, but whether the Mastiff 
upgrade for Mali has forced the Army 
to rethink the vehicles’ future at this 
point, is unclear. The army says future 
requirements for protected mobility 
vehicles will be met by the Protected 
Mobility Pipeline Programme, which 
is currently being initiated with Army 
Programmes and DE&S.

  But the engineers that worked on 
the UCR for Mali say they would be 
surprised if the army didn’t want to 
take this further. To re-role the couple 
of hundred vehicles left in the army’s 

has done for Mastiff, would take several 
years, and considerable amounts of 
money, says Williams. 

“But it is still worth posing the 
question," adds Coles, "what is it doing 
with these vehicles left over from Iraq 
and Afghanistan, which are expected to 
go out of service, and could it do more 
with them?” 

The RHCS™ gives the Mastiff ground clearance so it can traverse cross-country 
terrain and obstacles more easily. (Photo: Crown Copyright/MoD)
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Quality, Continuity And Loyalty
Yugoimport–SDPR

Nora-B52 M21 – Self-propelled gun-howitzer 155 mm

Yugoimport–SDPR was founded 74 years ago as the 
state-owned company fully authorised and supported by 
the Government to deal in foreign trade of armament 

and defence equipment. The one thing that has not changed 
from the early beginnings to the present day is the quality of the 
products and services that Yugoimport–SDPR is able to offer to 
its customers and end users. The quality of the materiel and our 
tailor-made approach to customers is the key to the rock-solid 
foundations of the Company. 

and macroeconomic trends, Yugoimport–SDPR is compelled 

in keeping up with the imperatives of modern times. Thus, the 
business mission of an integrator that promotes and sells defence 

other ADE materiel.
In the last ten years, Yugoimport–SDPR has grown from a 

marketing and commercial integrator of the Serbian defence 
industry to a sophisticated organisation oriented towards 
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aerial vehicles, guided missiles, cyber security and other cutting-
edge technologies that contribute to a better position of our 
country in the world.

were implemented with the support of our partners from 
the government and the private sector, a number of small and 

a good technological base. Intensive progress in achieving our 
business missions at the beginning of 2010s, in parallel with the 
increased revenue and the previously obtained manufacturing 
license, led to the only logical course of action - registration of 

defence equipment, with Yugoimport–SDPR as the founder. 
The idea was to establish the companies which would make the 

subsystems and assemblies, and to continue cooperation with 

The factory was the key element in implementing one of our main 
business missions.

or for home users requires intensive research, knowledge and 
analysis of global solutions for similar-concept combat systems that 

available technological resources of Yugoimport–SDPR and its 
local and foreign partners-subcontractors. This way, the Company 

has rounded off the entire technical and technological process, 
relying on its own resources.

Last year, at the invitation of the US Government, the latest 
version of the 155 mm self-propelled artillery weapon of 
Yugoimport–SDPR, Nora B-52 M21, was sent to the USA for a 
shoot-off evaluation at the YUMA Proving Grounds in Arizona by 

according to the requirements of the US partner, made it to the 
shortlist and successfully passed comprehensive testing in the 
United States that had lasted for several months.

depth business analysis, good market predictions and well-steered 

a recognised brand in many countries of the world, is synonymous 
with quality, continuity and loyalty. 
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breaking through

Based on the Leopard 2 chassis, the Kodiak AEV 
is one of the most modern armoured engineer 
vehicles. (Photo by Ralph Zwilling Tank-Masters.de)

To be highly mobile and effective 

armed forces need support forces 
such as combat engineers to breach any 
obstacles, set up barriers and prepare 
water entrances and exits. 

In the German Army, combat 
engineering vehicles such as the Biber 
Armoured Bridgelayer, the armoured 
recovery vehicle Standard and the 
armoured engineer vehicle 2 Dachs, are 
still in service today. Based on the Leopard 
1 tank chassis, most of these vehicles are 
now more than 55-years old.

Despite all their leadership capabilities, 
these vehicles have now reached the end 
of their service life. After the Leopard 
1 main battle tank was taken out of 
service by the Bundeswehr in 2003, it has 

to maintain spare-parts logistics for the 
small number of support vehicles based on 
the Leopard 1 chassis. 

In addition to Germany, many other 
user nations have now retired their 
obsolete Leopard 1 main battle tanks, 
often replacing them with more modern 
tanks based on the Leopard 2, which has 

Based on the chassis of a 
Leopard 2 tank, the 
Kodiak Armoured 
Engineer Vehicle offers 
high levels of protection 
and mobility, and is 

armies within NATO.

By Ralph Zwilling 

Land Systems_KodiakFINAl.indd   39 05/01/2023   14:03



Defence Procurement International - Winter 2022/2023

40

LAND SYSTEMS

been continuously upgraded to meet the 
changing threat landscape. 

But as early as 1999, the Swedish Armed 
Forces issued a requirement for a modern, 
high-performance armoured engineer 
vehicle. In the following years, cooperation 
was established with various countries such 
as Denmark, the Netherlands, Switzerland 
and Spain. In 2002, the Swiss military 
declared a requirement, which ultimately led 
to Rheinmetall Land Systems (RLS) forming 
a consortium with Switzerland‘s RUAG Land 
Systems to develop an Armoured Engineer 
Vehicle (AEV) based on the Leopard 2 
chassis.

JOINT PROCUREMENT

the Swiss Army was built with company's 
funds and was based on a surplus Leopard 
2 main battle tank, which the Swiss had 
designated as Panzer 87. The prototype 
was thoroughly tested by the Swiss Army 
for two months in the summer of 2003 
and presented to the general public at 
the Eurosatory armaments fair in Paris in 

the summer of 2004. Subsequently, the 
prototype was also tested in Denmark, 
the Netherlands, Spain and Sweden. 

Subsequently, the results were reported 
to the international Armoured Engineer 
Vehicle Coordination Group, which was 
established to gain some commonality in 
armoured engineer vehicle requirements 
and programmes. At that time, the group 
consisted of Denmark, the Netherlands, 
Spain, Sweden, and Switzerland. However, 
Spain and Denmark later left the group. 
On January 9, 2007, RLS announced that 
the Swiss Army had placed an order for 12 
AEV 3 Kodiak worth €96 million. The 12 
Leopard 2 chassis used were from Swiss 
Army stocks, with the turrets removed 
and constructed in Switzerland. The last 
production vehicle was delivered at the 
end of 2011. 

To reduce costs, the Netherlands and 
Sweden jointly procured the Kodiak. 
Since 2001, Sweden had unsuccessfully 
tried to cooperate with Switzerland and 
Denmark and in 2005 began procuring an 
armoured engineer vehicle of its own. The 

Netherlands joined the Swedish project 
in 2006. On 16 January 2008, Sweden and 
the Netherlands placed a joint order for 
16 vehicles, six for Sweden and 10 for the 
Netherlands. The order was worth around 
€40 million for Sweden and €60 million 
for the Netherlands. Delivery took place 
between 2011 and 2012.

The Swedish vehicles are designated, 
Ingenjörbandvagn 120, and are based on 
six Leopard 2 chassis from the Swedish 
Army’s Stridsvagen 121. The chassis 
was converted locally to the Stridsvagn 
122 standard and then transported to 
Germany for further conversion. The 
Dutch vehicles are based on the Leopard 
2A4 chassis. These were overhauled 
locally before being converted in Germany. 

Singapore has a total of 15 Pioneer Tank 3 
Kodiak vehicles, locally designated L2-AEV, 
which were ordered and delivered between 
2014 and 2015. They are used by the 38th 
Battalion, Singapore Combat Engineers (38 
SCE) and have replaced the US-built M728 
Combat Engineer Vehicle (CEV).

MINE PROTECTION
The Armoured Engineer Vehicle 2 Dachs 

entered service with the Bundeswehr on 
13 April 1989. Despite several combat 
upgrades there was an urgent requirement 
for a successor vehicle. With the call 
for applications issued on 25 November 
2019, the competition was opened for 
the procurement of a total of 44 AEVs to 
replace the aging Pionierpanzer 2 Dachs 
variants. 

The Bundeswehr will provide 44 
Leopard 2A4 chassis for the AEVs. 
Possible candidates were the Armoured 
Engineer Vehicle 3 Kodiak from RLS 
and the Wisent 2 from Flensburger 
Fahrzeugbau. On 14 March 2021, the 
German Bundestag approved the 
procurement of 44 3 Kodiak AEVs. A 
few weeks later on May 12, 2021, RLS 

trials are to be delivered in 2023. Series 

A demonstration of the Kodiak AEV with add-on armour modules. Beginning in 2026, the German 
Photo: Ralph Zwilling) 
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production is scheduled to start in 2026. 
The contract is to be completed by 2029. 

The contract also includes some additional 
services for training and logistics required 
for commissioning and use, such as training 
courses and resources, documentation, 
measuring and testing equipment, spare 
parts initial requirements and special tools.  

mine protection were already taken 
into account during the development 
of the Kodiak. For example, all interior 
components were decoupled from the 

spall liners. Beneath the hull is a mine 
protection plate, which is also used on 
some Leopard 2 main battle tank variants. 
The German Army’s planned Kodiaks are 
to receive additional protection modules 
on the vehicle sides and boom.

A prominent feature of the Kodiak is the 
three-section excavator arm. The boom is 
mounted in the front of the vehicle so that 
it can rotate through 295°. The maximum 
reach of the excavator boom with 
excavator bucket is 9.0 m, whereas the 
maximum excavation depth is 4.0 m. The 
centre-arm concept offers the advantage 
that the crew has a better overview during 
excavation work and the vehicle can also 

maximum working range with minimal 
dependence on vehicle alignment. This 

thus also contributes to the protection 
and safety of the crew. 

REMOVING OBSTACLES
The powerful articulated excavator 

arm can also be used to lift and move 
loads. In addition, a variety of other 
tools that can be changed under 
protection are available. A universal 
grapple can be used to remove, relocate 
or even place tree trunks or rocks. A 
demolition hammer or a concrete shear 
with a crushing capacity of 25 cm of 
concrete or 2 cm of steel reinforcement 
can be used to crush obstacles or move 
them out of the way. To avoid damage, 

all hydraulic lines run as far as possible 
inside the excavator arm. 
At the front of the vehicle is a 3.42 m wide 
dozer blade with cutting edge and tilt 
angle adjustment. As this is a replaceable 
attachment, all mechanical elements and 
the three hydraulic cylinders required to 
control the functions are located outside 
the vehicle body. Two ripper teeth are 
mounted on the rear of the blade for 
ripping up frozen ground or asphalt or 
concrete surfaces. These can be folded 
down if required. Ripping of the surface 
takes place during reverse travel. 

Within about two hours, a skilled crew 
can replace the dozer blade with Pearson 
Engineering’s mine clearing plough, with 
the excavator arm acting as a crane. The 
Track Width Mine Plough (TWMP) can 
be used to clear the vehicle’s track width 
of open and concealed mines. By adding a 
centre component, the plow, then called 
the Full Width Mine Plough (FWMP), 
can clear the entire width of the vehicle. 
The plough weighs about 4 tons and 
is carried on a special pallet. Power 
is supplied by the vehicle’s hydraulics. 
According to current planning, the 
Bundeswehr’s 44 Pionierpanzer 3 Kodiak 
vehicles will not be equipped with the 
mine clearing plough.

The winch system in the front area 
of the vehicle is designed for the 
removal of obstacles such as barriers, 
road blocks, construction logs and the 
like. The winch system consists of two 
capstan winches from Rotzler that can 
be used independently of each other 

absolute reliability in operation. The 
comparatively light 16 mm winch ropes 
can be quickly brought to an object by a 
soldier without additional aids or tools, 
minimising the time spent outside the 
highly protected vehicle. 

Both winches can be used separately or 
coupled. The winches are controlled by 
joysticks integrated into the arm rests of 
the driver’s seat. Two hundred metres of 
winch cable is available for each winch. If 

the tractive force of the winches is to be 
increased, this can be done via pulleys in 
the multiple hoist. In 4-pull mode, each 
winch can pull up to 310 kilonewton (kN). 
If both winches are used in combination in 
this mode, a total pulling force of 620 kN 
can be achieved. 

Six cameras on the excavator, dozer 
blade, and front and rear sides assist 
the crew of three soldiers in driving and 
performing engineering tasks during the 
day and in limited visibility. Each crew 
member can view the camera image 
that is most important to them on their 
monitor at any time. The cameras allow 

tasks to be performed under armour 
protection. An auxiliary power unit 
provides electrical power when needed 
without the main engine operating, while 

cooling and heating system. 
For self-protection, the Kodiak is 

equipped with a 76 mm smoke grenade 
launcher as well as the remote-
controlled weapon station "Natter" 
developed by Rheinmetall. This can be 
optionally equipped with a 7.62 mm 
x 51 or 12.7mm x 99 calibre machine 
gun. It can also accommodate a 40 mm 
grenade machine gun. 

In addition to its original function as 
the armoured engineers' main operational 
system, the Kodiak is also suitable for 
disaster relief missions. In the early 
summer of 2020, the Dutch armed 
forces deployed the Kodiak 3 armoured 
engineer vehicle, together with the Büffel 

border area, demonstrating just how 
versatile this platform can be.  

ABOUT THE AUTHOR
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Even before the war in Ukraine 
saw Loitering Munitions used to 
devastating effect against Russian 
armour, the US Marine Corps had   
decided to swap its tanks, mortars 
and towed artillery for long-range 

support? 
 
By Peter Ong

A US Marine stands atop an M1A1 Abrams tank: As part 
of its Force Design 2030, the USMC has replaced its 
Abrams tanks with Long-Range Precision Fires 
(Photo by Cpl. Israel Chincio)

LOITERING 
MUNITIONS

MAKING THE CASE FOR
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US Marine Corps’ Commandant 
General David H. Berger’s 
vision for deterring peer nations 

favours unconventional methods over 
conventional mechanised combined arms 
featuring heavy armour and infantry. 

Thus, in 2020 the US Marine Corps 
divested its M1A1 Abrams Main Battle 
Tanks (MBT) and towed M777 155 

mm howitzers in favour of Long-
range Precision Fires (LRPF) and anti-
ship missiles to deter against enemy 

region. 
Berger’s decision is said to have rankled 

some retired USMC staff who have 
questioned the rationale of dispensing 
with tried and tested capabilities in favour 
of emerging technologies such as Loitering 

Munitions (LMs), a form of precision 
munition which combines a UAV and a 
missile. LMs have been around since the 
1980s, but have only recently enjoyed 

2020 Nagorno-Karabakh War between 
Azerbaijan and Armenia and the ongoing 
war in Ukraine.

Defence Procurement International 
reached out to the USMC and retired 
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staff for comment, but they did not 
respond in time. However, analysts Mark 
Cancian, a senior adviser with the Center 
for Strategic and International Studies 
(CSIS) International Security Program, and 
Dakota Wood, Senior Research Fellow 
for Defence Programmes at the Heritage 
Foundation — both retired Lieutenant 
Colonels in the USMC — helped explain 
the rationale behind Berger’s vision, and 
whether it stacks up considering how LMs 
have been used in the war in Ukraine. 

One of the biggest advantages of 
Loitering Munitions is that they are less 
expensive than manned aircraft, says 
Wood. “Thus, they can be purchased in 

greater quantity. Used in great numbers 
and employed on varying axes of attack, 
they make defence harder. They present 
a smaller and harder to detect target. 
However, they are weight limited, thus 
they cannot carry as large a munition as an 
aircraft. They are also limited in range.”

Loitering Munitions (LMs) can be 
categorised into two classes—tactical and 
strategic. Tactical LMs are small and light 
enough to be transported via backpack or 
on foot and can be used against infantry, 
light armour, soft-skin vehicles, and 

require a wheeled or tracked vehicle — 
manned or unmanned — for transport 

and launch. Strategic LMs are often used 
against hardened or large important 
targets, or where the target distance is 
further than a tactical LM can reach.

CAN LOITERING MUNITIONS 
REPLACE TANKS?

Loitering Munitions is the possible fear 
that Long-range Precision Fires will 

namely the 120 mm gun of the USMC’s 
M1A1 Abrams MBTs. Cancian says 
LMs are not a replacement for tanks. 
However, the Marine Corps argues that 
tanks are logistically very burdensome, 

(USMC photo by Sgt. Tayler Schwamb)
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vulnerable, and not needed for the kind 

that the Marine Corps envisions in the 
future, he adds. “That kind of battle does 

protection. Instead, they see LMs replacing 
mortars and artillery.”

While the US Army believes that 
Active Protection Systems and other 
improvements will keep armour viable 

future, which is why it continues to buy 
tanks and maintain armoured brigades, 
Cancian says the Marine Corps is an 
outlier in believing that tanks are obsolete. 
“That does not mean they are wrong, 
however,” he says.

Wood says the USMC replaced its 
tanks because they are less relevant to its 
primary mission than other platforms and 
tools. “They are logistically demanding, 

alternatives are emerging that can 

value provided by a tank,” he explains, 
However, it is not entirely accurate 

to say that the Marines are replacing 
tanks with Loitering Munitions, he says. 
“The loss of combat power traditionally 
represented in a tank can be offset by 
Loitering Munitions,” says Wood. “But if 
the tank continued to have value relative 
to the Corps’ primary mission, was less 
logistically heavy, and the Corps had 

little doubt [that] the Marines would have 
kept it.” 

Wood expects tanks to remain highly 
valued and effective combat platforms for 
the foreseeable future. “The [US] Army has 
given no indication it will get rid of them, 

San Clemente Island, California, May 25, 2022. (Photo by Lance Cpl. Daniel Childs)

nor has any other country," he asserts. 

an effective capability forcing the other side 
to develop a countering technology or a 
different tactical response." Wood says it is 
premature to say that Loitering Munitions 
and other anti-armour weapons have made 
tanks obsolete. However, use of heavy 
armour will have to be adapted, he says, to 
account for this development. 

Defence manufacturers offer several 
tactical trucks and armored vehicles, 
some in production and others 
conceptual prototypes, with LMs 
mounted on their rear cargo beds or 
roof. UVision’s Hero 120, which carries 

time of 60 minutes, was selected by the 
USMC to meet its Organic Precision 
Fires-Mounted (OPF-M) requirement, 
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which will see it mounted on a vehicle 

Wood says it is not the vehicle that 

system that is sent to a location and hits it 

ABOUT THE 
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(Photo: by AeroVironment)
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HIRTENBERGER DEFENCE SYSTEMS SPONSORED STATEMENT

Digitalisation of Mortar Systems
Hirtenberger Defence Systems is a worldwide active developer, manufacturer and 
provider of mortar systems. The product range, consisting of mortar ammunition, 

the digitisation of mortar systems illustrates the variety of technologies and know-how.

Hirtenberger 81 mm M8 System with MDASHirtenberger 81 mm M8 System with MDAS 
(Mortar Digital Aiming System)(Mortar Digital Aiming System)

The conduct of battle has always been determined by 
the factors of forces, space and time. The challenge of 
future battles in the context of national and alliance 

defence are similarly challenging for many modern armed forces 

opponent must be assumed. Furthermore, based on experience 

the commander is likely to be as follows:
• Overstretched spaces must be held or taken with the 

limited strength and resources available

information, reliable transmission and the processing of all 
incoming data is therefore of crucial importance

Communications, Command and Control (C2) systems, and 

in the event of disruptions. In view of the austerity measures 
taken by many armed forces, due to Covid-19, modernisation 
projects, and maintaining operational readiness, this can only 
succeed if, in addition to weapons effectiveness, systems are 
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REQUIREMENTS FOR FUTURE MORTAR
SYSTEMS
   

areas. However, in order to make this contribution to combat op-
erations, future mortar systems must meet several criteria. Surviv-
ability, speed of action and the ability to integrate into the digital 

Additionally, it is also important to increase the effectiveness of 
the weapon systems - in terms of accuracy, range - and to simplify 

already exist today due to ongoing operations, there is not much 
time left for the development of new systems with inherent risks 
due to the development of such systems, which are sometimes 

they are ready for use.

SYSTEMS READY FOR 
USE TO INCREASE THE 
COMBAT EFFECTIVE-
NESS OF MORTARS

Hirtenberger Defense Systems 
(HDS) manufactures cost-

increase combat effectiveness. 
These systems are provided in all 
common NATO calibres.

GRID AIMING MODE — 
GRAM

Hirtenberger introduced the 

to the market in 2017. It now 
has additional functions. This 
device is scalable and increases 
the combat effectiveness of 
all common 60 mm mortars, 
including the commando mortar 
variant. With a weight of only 

combines several sensors for 
determining the position of the 
barrel in space and has a wireless 
interface for communication with 

Attached to the barrel by 
means of a clamp, the integrated 
position sensors enable the 
lateral and vertical inclination 
of the barrel to be determined 

observer to the mortar using radio data transmission, negating 
errors in voice transmission. 

weapon no longer depends on visually aligning the mortar and 
target, other methods of using the system are also conceivable. 

is no longer limited to direct aiming. with the electronic aiming 

and as precisely as a 60 mm bipod mortar. The digitisation of 

command and weapon deployment systems via standardised 
interfaces. This means that the mortar can be used not only with 
battle management systems, but also with simulation systems to 
process trainers based on VBS.
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is ready for serial production and is currently being tested in a 
Central European country.
The concept behind MDAS offers several advantages:

• It works independently of the weapon system and can increase 

and therefore integrate the mortar systems into the BMS. This 

transmission of target information than voice. Depending on 
the stability of the data connection, transmission errors are 
eliminated, and this allows faster target engagement. MDAS 

is easier to learn and operate in comparison to a conventional 
optic sight. As a result, training is easier and faster, and the unit 

purposes, can then be used for other tasks.
Using MDAS independently of the navigation system also allows 

it to be used in a scenario determined by electronic combat. MDAS 
allows the mortar, where necessary and appropriate, to continue to 
be used in the conventional manner with sight and aiming posts. 

place via a Bluetooth connection, the target data can also be 
transferred directly from the target locating device to the app via 
Bluetooth at close range, if this connection is not available data 
entry can be done manually.

MORTAR DIGITAL AIMING SOLUTION — MDAS
The MDAS is a digital aiming device for 81 mm and 120 mm 

mortars. The setting up and aiming of bipod mortars can be 
carried out using this system independently of aiming circles or 
sights and also without connections to the Global Navigation 
Satellite Systems (GNSS).

The MDAS weighs less than 12 kilograms and consists of two 
hardware components. These consist of a navigation system-
independent, gyroscope-based sensor package including a battery 
unit and a display, which is attached to the mortar in place of a 
sight and shows the orientation of the weapon system. MDAS 

Hirtenberger 120 mm M12 System
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NUROL TEKNOLOJI SPONSORED STATEMENT

The Ballistic Protection Solution Expert
Nurol Teknoloji

Ballistic chest plates and hand shields

Throughout history, three main factors have determined 
the concept of warfare, and consequently, shaped the 

“We are living in an age where preserving human life is the 

solutions, and spall liners for numerous AIFVs, 

that is currently in operation and armoured 
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Ballistic chest ceramics and plates

by Nurol Teknoloji could be counted in the thousands. The 
company’s ballistic armour solutions are not limited to the 
Turkish Navy, but in use on board most modern combatant naval 
platforms and also on board some other naval forces operating 
from the Strait of Gibraltar to the Indian Ocean.

Regarding structural protection, Nurol Teknoloji is capable of 
delivering armoured mobile C3 containers, UAV control stations, 
real-life support modules for deployed forces, and guard and 
sentry boxes. The company is further coming up with a new 
product, MODKOR, which is totally developed in line with the 

blockhouse-based ballistic protection solution enables rapidly 
deployable forces such as SOF or Commando units to establish 
defensive parameters in and around their forward-deployed bases 

Nurol Teknoloji’s vertically oriented structure helps the 
company to stay on top of the management of disorders in the 
global supply chain. The company’s R&D efforts are continuous 
and organised discretely from its production capabilities. This 
structure enables Nurol Teknoloji to continue its development 
efforts without being affected by current challenges in the 
Europe region. 

Website: www.nurolteknoloji.com
Location: Ankara, Türkiye
Management: Selim Bayba , General Manager / 
Member of Board

Ballistic tile ceramics

Ballistic plates
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A young Russian soldier 
(Photo by Russian Ministry of Defence)

The war in Ukraine and Russia’s “partial mobilisation,” 
which saw mass protests and an exodus of young men  
from the country, raises some uncomfortable questions for 
Russian forces, and militaries in general, regarding the per-
sistent shortfall of young, willing warriors in their ranks.

By Peter Polack

MASS 
CONSCRIPTION 
OR NOT?
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12-year-old drummer sergeant, Johnny Clem: 
The youngest NCO in US Army history 
(Photo: US Library of Congress)

Several dozen countries have limited 
military conscription or service 
registration, including Russia, Iran, 

Cuba, South Korea, and Israel. The last 
three countries, and others, have made false 
the idea that military conscription has almost 
been erased except in obsolete authoritarian 
regimes. Necessity will become mandatory 
wherever persistent and emerging threats 
confront countries of limited relative size on 
the borders of larger neighbours in turmoil. 
In this, indirect threats are more troubling.

Extensive and inclusive conscription of 
all ages is another matter and the preven-
tion of males from leaving Ukraine is the 
exception that proves the rule. Even ob-
scure islands in the Caribbean have drawn 
attention for recruitment by the UK as 
they create regiments of young men in 
British Overseas Territories, including the 
Cayman Islands, under the guise of poten-
tial national emergencies.

Russia’s present one-year military 
service requirement was reduced from 
the original two years in 2008 for those 
aged 18-27 years. Like the South African 
contingent sent to Angola, the rich and 
well-connected mostly escape the current 
selections. Apart from poor conditions 
of service, postings to distant locations 
with extreme weather, and pay that is a 
fraction of regular or contract soldiers, 
Russian conscripts have also had to face 
the recurring decimal of hazing often with 
deadly outcomes such as a 2019 incident 
which saw a Russian conscript kill eight 
other soldiers. Incidents of reported abuse 
of power against junior enlisted personnel 
number nearly three a day. 

The widespread Russian drain in 
Ukraine, which is laughably named a “spe-
cial military operation” is telling in that 
even Putin is afraid of a nationwide call-up, 
instead opting for “partial mobilisation” 
of military reservists just six months into 
the war. That was enough to encourage 
protests at home and an exodus of young 
men from the country. In November, just 
as quickly as it began, Putin announced the 
mobilisation was over. 

Since the Vietnam War the necessity 
of widespread conscription has given way 
to self-forced enlistment by jobless young 
men and women in modern armies or 
expedited citizenship in the case of many 
immigrants that supply the life grinder that 

A PUBLIC RELATIONS 
DISASTER 

There was conscription for the Korean 
War, the terms of which changed as the 
war went on. In 1950, the Korean War 
draft was for those aged 18.5-35 for two 
years of duty, while Second World War 

veterans were exempted. The Universal 
Military Training and Service Act passed 
the following year declared that males 
aged 18-26 had to register for the draft. 

The Russian military do not have the 
constraints of democracy and recruitment 
targets were easily met because of forced 
enrollment pre-Ukraine. Putin’s agents 
now troll prisons and underdeveloped 
regions with cash offers in a desperate 

the hands of patriotic Ukrainians from a 
wide range of age groups. Early attempts 
to use untrained, young conscripts created 
a public relations disaster with bodies, 
funerals and videos of soldiers being cap-
tured or abandoned by unit commanders. 
Putin was forced to publicly pronounce 
that no conscripts would go to the front-
lines and denounced his army for the 
imaginary error.

If the authoritarian regime in Moscow 
and their lockstep population were re-
luctant to have nation-wide conscription 
nor the use of young conscripts, then 
who could sensibly contemplate a mass 
conscription in Europe or North America? 

-
formed, educated, globally mobile young 
people not only used to democracy and a 
bill of rights, but the perks of a developed 
world as well as having their voices heard. 

movies, the fantasy of video games or the 
simulation of paintball. Real shots, missile 
explosions, the wounded and the dead are 
not part of that instant reality. 

Much heed has likely been taken of dis-
abled veterans or combat stories of older 
relatives as a warning to seek alternative 
employment. Just when populations were 
becoming used to peaceful coexistence 
in a developed world, the war in Ukraine 
cast doubt on the future. Like many things 

with resources, not personal commitment. 
 
THE AFGHANISTAN 
HANGOVER

Foreign armed forces, particularly from 
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A US soldier questions two boys from the North Korean Army, 1950. 
(Photo US Department of Defense / Pfc. Francis Mullin)

Europe and the United States, are now 
faced with the Afghanistan hangover. The 
9/11 tragedy was formerly a good source 

will still be attractive and maybe more so 
with the pandemic repercussions aided 
by the self-delusion that wars in foreign 
places are at an end. It may not be enough.

The average age of young men dying in 
combat has decreased substantially from 
the mid-twenties of earlier wars to the 
late teens. One estimate puts the average 
age of Union soldiers during the American 
Civil War at just under 26-years old. A 
report on enlisted men from Northwest 
England in the Great War puts the 
average age of dead soldiers at 27-years 
old, but more 19-year-olds died than any 
other age group. 

By the Second World War, the average 
age of a US soldier was still 26. In the 
Vietnam War the average age of soldiers 
killed in action had declined to 23 years 
and 20% of those killed were less than 
20 years old. A snapshot of this evolving 

UK servicemen with an average age of 20 
years were killed in Helmand province in 
Afghanistan. Three of the dead soldiers 
were only 18. 
   SFC David D. Hack, US Army (Ret.) 
came up with this analysis of Vietnam War 
casualties:
• Five men killed in Vietnam were only 

16 years old.
• Of those killed, 61% were younger 

than 21 years old.
• 11,465 of those killed were younger 

than 20 years old.
• The average age of the 58,148 killed in 

Vietnam was 23.11 years.
The Congressional Research Service 

provided a report on Recent Trends 
in Active-Duty Military deaths in May 
2019: Summary of Deaths since 2006; 
a total of 16,652 active-duty personnel 
and mobilised reservists have died while 
serving in the US armed forces. More than 
70% of these casualties occurred under 
circumstances unrelated to war. 

If US Sergeant Bowe Bergdahl had 
taken a more extreme position in 2009 
with the Taliban and joined them as a 
combatant, then he could have ended up 
on the Leavenworth death row with Nidal 
Hasan, the Fort Hood mass shooter from 
that same year. Any 18-year-old soldier 
in a similar position would face the same 
penalty, an unpalatable solution in any 
military given the likely public outcry. 

THE LAW OF SUPPLY AND 
DEMAND

These facts illustrate a massive 
problem that has beset the modern 
military, namely the persistent shortfall 
in their ranks, which is in part caused 
by the dissemination of anti-war writing 
in various forms, the easy availability of 
statistics and information on previous 
wars, the drift of young people away 
from the warrior profession in a modern 
world that provides wide employment 
alternatives, especially in technology. In 
short, patriotism, jingoism and the warrior 
creed are in short supply, but social media 
is not. Young, military age people are 
running towards pleasantness, world travel 

experiences and occupations from home. 
It is not our grandfather’s world. 

One can well imagine the blowback if 
the Vietnam War demonstrators were not 
substantially conscription-likely young male 
adults and students, but masses of housewives 
or grandmothers, trailed by lines of children. 
Women do not like war or encourage it. 

The US military seem to agree with 
the concept of older recruits with a 
policy change made by the Air Force in 
June 2014, when the maximum age for 
enlistment was raised from 27 to 39 years 
of age. The enlistment age restrictions for 
the army, navy and marines are 35, 34 and 
28. In a version of the moving goal post of 
necessity, the US Army announced in 2006 
that they were increasing the maximum 
enlistment age to 42-years old, having 
previously raised it to 40. 

The UK Ministry of Defence raised 
the enlistment age limit for its Army 
Reserves in November 2014 to 52 from 

to 50. The announcement included 
references to older soldiers sharing 
knowledge and experience as well as 
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widening the recruitment pool. It was 
stated that this was part of a plan to 
reduce the regular army by bolstering the 
number of reservists, the future wave. It 
is a clear example of the law of supply and 
demand. The military is rarely this nimble 
except in the cases of urgent manpower 
shortage. There can be no argument that 
the large investment over time in the very 

in all branches of service should justify 
opportunities for extension of service 
by the willing for the needy. Similarly, if 
persons of advanced age are already serving 

their country in combat zones, there can be 
no reason to deny access to experienced 
volunteers at elevated pay despite 

their country at 50 or 55 there should 
be no bar on enlistment. Writ large the 
heavy presence of geriatrics on the Donbas 
frontline, steady, brave, but not nimble.

The United States will allow enlistment 
of a 17-year-old teenager into their 
military with parental consent and 18 
without such consent. There is a greater 
debate in the UK than in America over the 
minimum enlistment age of boys into the 

military, perhaps because the age is so low 
in the United Kingdom. A person can apply 
for military enlistment in England at the 
age of 15 and seven months with parental 
consent to join at 16 years old.  A wide 
band of supporters, from religious leaders 
to established military experts, have 
campaigned over time for the enlistment 
aage to be increased to 18, pointing out 
that young recruits should not see combat 
before 20. The UK military has repeatedly 
allowed 17-year-old boys and girls into 

oversight impossible.

(Photo: Ukrainian Ministry of Defence)
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One realistic point of view is that a large 
majority of potential underage recruits 
fail early for health, academic or criminal 

put the actual recruitment pool at less 
than 5% of available under 25-year-olds 
and even down from that accounting for 
deduction of failures in the Armed Forces 

A MILITARISED FUTURE
Western nations have hoped to 

forestall close inquiry into their enlistment 

towards African and other child soldiers. 
Many institutions, such as the Dallaire 
Institute for Children, Peace, and Security, 
have attacked the use of child soldiers 

inquiry or protest against the recruitment 

groups are effectively employment mills 
without confronting the wider root causes.

A solution does exist as outlined in my 
book, Last Hot Battle of the Cold War: "A 
further and perhaps better enquiry should be 
directed as to why a country like South Africa 
would send inexperienced young conscripts 
to frontline duty in Angola when it had such 
a large pool of professional career soldiers in 
various units at its disposal marking time in 
the relative safety of border patrols and the 
absolute safety at the rear.

The size of the SADF in 1986 was estimated 
at 43,000 in the permanent force, 265,000 
part-timers and 67,000 conscripts. Of this 
substantial force only about 5,000 were sent 
to the inferno of Angola and it was unforgiv-
able to use young conscripts seeing combat 

SADF leadership could have given permanent 
soldiers the opportunity to replace the inexpe-
rienced conscripts heading for frontline duty 
in Angola. Given the history, heritage, bravery, 
and professionalism of the South African sol-
dier corps not one young conscript would have 
reached Angola in that event. Explanations as 
to the extensive range and years of the border 
war fall on hard and stony ground."

mass conscription, except in an apocalyptic 
scenario, is a vast increase in resources 
for the standing army, with enhanced 
reserve numbers at greater compensation. 
Invariably, this will be at the cost of 
discarded social programmes leading to 
social discord, a political nightmare unlikely 
to be a pill easily swallowed. 

Society will become militarised, 
and the military will ascend to world 
war levels of expenditure amongst 
the persistence of common external 

an expedited resolution to the Ukraine 

that an existential threshold has long 
been passed.

In this militarised future, the west will 
begin to mimic Russia and China as the 
separation between government, the 
military, business, and population creeps 

One need only look to Colombia as a 
guide, now pulled back from the brink 
by its new leftist president who is intent 
on cutting back military expenditure at 
all levels by seeking peace, internally and 
externally, to pursue social upliftment. 
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STREAMLIGHT LAUNCHES TLR-8® SUB 
WEAPON LIGHTS
Streamlight

Streamlight, introduces the ultra-compact 

weapon-mounted tactical light with red 

® ®

®

®

of an integrated red and 

focusing on targets,” said 

®

Hellcat®

including the Smith & Wesson® ® ®, Beretta®

® and Hellcat®
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Both are energised by a single three-volt CR123A lithium battery. 
The new models feature a one-handed, snap on and tighten 

interface that keeps hands away from the gun muzzle when 
attaching or detaching them. The lights also include a safe-off 
feature, locking them so they cannot be turned on accidentally. 
Each features a specialised clamp system for mounting to rails, 
using the provided key kit. 

Constructed with 6000 Series machined aircraft aluminium 

model, 3.7 to 4.1cm high. They feature an IPX4 water-resistant 
design and impact-resistant construction. 

For additional information, please call 800-523-7488, 
visit streamlight.com or connect with us on: 
Facebook - StreamlightUK; StreamlightFR; StreamlightDE
Twitter - StreamlightUK; StreamlightFR; StreamlightDE
Instagram - Streamlight_europe
LinkedIn - Streamlight-inc
YouTube - StreamlightTV

Ballistic plates
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Unmanned logistics: The Rex MK II includes 
a “follow-me” driving mode adapted for 
infantry forces (Photo courtesy of  IAI)
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What if there was a new 
way of supplying much-
needed equipment to 
the frontline, one that 
doesn't require as many 
people, but instead 
uses unmanned systems 
and an AI brain? Israeli 
defence companies have 
developed such a system.

By Arie Egozi

NEW
BRAIN

A

The lessons learned from Russia’s 
invasion of Ukraine will form 
the basis for a large number of 

research papers when this war ends. 
Military tacticians and scholars have their 
pen at the ready, but one thing is already 
clear — Russian President Vladimir 

achieve its goals in just a matter of days 
was misplaced, and the reason for that has 
a lot to do with logistics.

Logistics determine whether a war is 
won or lost, and Russian logistics for its 
invasion of Ukraine were only designed 

the battle extended into months, its 
logistics infrastructure proved to be faulty, 
outdated, and even ridiculous at times.

Israeli Defence Force (IDF) experts 
have been closely studying Russia’s 
logistical failures. Lt. Col. (ret.) Eyal Ziz, 
Commander of the Logistics Department 
of the IDF’s 98th unit, conducted a study 
of Russian logistic systems in Ukraine. In 

magazine, he says that an army that is 
ready for prolonged combat must also be 
ready to feed its troops for longer than 

FOR

LOGISTICS
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“The Russians probably didn’t anticipate 

or months, and the Russians had a great 

armies, it’s customary to supply according 
to demand, whereas the logistics in the 
Russian army are built on supply according 
to advanced planning,” the author writes.

According to Lt. Col. Ziz, instead of 
the strategy dictating the logistics in the 
campaign — the logistics dictated the 
strategy. He points to another planning 
failure that apparently contributed to 
Russia’s poor organisation — an attempt 
to maintain the element of surprise. 
“The decision to hide the army’s plans 
for invasion was aimed to generate 

disinformation and confuse the enemy,” 
Lt. Col. Ziz explains, “but among those 
surprised were the Russian soldiers who 

The IDF is currently involved in 

operations against Hezbollah in Lebanon 
and Hamas in Gaza. However, the IDF 
is putting together a solid logistics plan 
in anticipation of a major confrontation. 
As part of these efforts, it is employing 
technologies developed by numerous 
Israeli defence companies. 

Israel Aerospace Industries (IAI) and 
Rafael were selected from a competition 
which included participation by 100 

international companies. The two Israeli 
companies proposed systems based on 
the combat experience of the IDF. All 
the experts agreed that the basic system 
offered, will in the future enable the 
centralised autonomous operation of 
unmanned systems on the ground and in 
the air for combat missions.

Rafael’s end-to-end system, which 
was also recently selected by the UK 
Ministry of Defence for Project Theseus, 
which looks at Joint Tactical Autonomous 
Resupply and Replenishment, is directed 
by a single operator mission control and 
management system. By employing fully 
autonomous unmanned air vehicles (UAVs) 
and unmanned ground vehicles, the system 

The Rex MK II from IAI can provide logistics 
support, ISR, and casualty evacuation
(Photo courtesy of IAI)
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provides a unique and groundbreaking 

logistics resupply.

MORE AUTONOMY AND 
REDUCED MANPOWER

number of forces in the combat arena 
by reducing the manpower requirement, 
Rafael's system relies on fully autonomous 
unmanned air and ground platforms. These 
components are managed and controlled 
by a master mission management system 
which is based on modern technologies 
including combat AI, GPS-free navigation, 
and advanced image processing.

The logistics system, whose purpose is 

to perform delivery tasks to the tactical 
level, draws and gathers information from 

(such as battlespace management and 
various command and control systems) 
as well as from commanders and units 

the information and uses it to generate 
meaningful logistic resupply tasks. 

The primary mission control and 
management system can select the 
most suitable and effective platforms 
for each assignment before planning the 
corresponding individual tasks using AI 
algorithms. The work is simultaneously 
planned by the system from a systemic 
perspective.

Each of the platforms carries out the 
mission autonomously, without the need 
to endanger human life. Additionally, the 
diversity of sophisticated algorithms that 
are already included in the system help it 
recognise and autonomously adjust to a 
variety of dangers and barriers that can 

guaranteeing mission success.
Talking to Rafael’s programme 

managers, the potential for this solution 
to supply more than ammunition and food 
to frontline units becomes clear. Michal 

Systems unit at Rafael explains that 
currently used logistics systems are 
complicated and slow. “Our system allows 
UGVs and drones to perform the mission.”

AN AI BRAIN FOR LOGISTICS 

'brain' takes in all the requests from 
the different units in combat zones. It 
then puts them through an equation or 
algorithm, which looks at all the different 
ways to bring the supplies and the best 
platform to perform the mission. “A drone 

reloaded,” she explains.
The mission can be revised after it 

is launched as more urgent resupply 
concerns are detected in different combat 

units, according to Golan B, marketing and 
business development director at Rafael's 
Ground Systems unit. According to the 

the urgent resupply demands and accounts 
for all other variables to optimise quick 
and secure delivery. The AI engine is 
the most sophisticated of its kind, the 

extensive expertise in employing AI in 
several of its cutting-edge weapon systems. 

companies are focused on the autonomous 
operation of a single vehicle, it is enabling 
such operations for a large number of 
platforms that will work according to 
commands delivered by a centralised 
automatic operation centre. “The AI-
based system will lower the cognitive 
burden on the soldiers and enable them to 

missions are performed by the system,” 
says Golan B. 

obvious that such an advanced AI-based 
system is also capable of controlling the 

vehicles currently being developed in 
the world, including Israel. The second 
logistics system selected by the IDF was 

the centralised “tasking” system uses 
different unmanned systems for combat 

overall competition our AI combat-proven 
capabilities and our vast array of ground 
and aerial unmanned systems that will 
perform the logistic missions,” says Rani 
Avni, deputy general manager of land 
systems, and head of the Robotics and 
Autonomous Systems Directorate at IAI.

He adds that the aim of the systems 
selected for evaluation by the UK MoD 
is to minimse the risks and dangers for 
logistic teams. “Our system is based on 
a hub that receives demands from the 

according to the fast-changing status of 
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Project Theseus concept is a perfect 
solution for what is dubbed “the last mile” 
logistical challenge – supplying what the 
frontline combat units need at all times 
under all combat conditions.” Avni says the 
concept is based on autonomous ground 
vehicles and is creating major interest in 
many armed forces. “Some are already 
talking with us,” he says.

But are AI-based logistics systems 
immune against electronic warfare? Avni 
did not provide details, but he said that 
the problem “is addressed and we have 
answers.” IAI not only developed the 
logistics system, but also the carrying 
platforms. One is called the “Rex.” 
The Israeli company also now offers an 
advanced version, the Rex MK II, which 
is a multi-session system providing direct 
support to maneuvering infantry units. 

It can perform a variety of tasks: tactical 
logistics support, tactical ISR, operating 
lethal weapons through target acquisition, 
evacuating wounded soldiers. The Rex 
includes a “follow-me” driving mode 
adapted for infantry forces. The company 
says that the advanced Rex supports up to 
1.25 tons of payload and is powered by an 

electric hybrid-drive system. It can travel 
to ranges of up to 300 Km (70 km while 
on electric power only).

A DIFFERENT CHOICE OF 
VEHICLES

Operation modes include 
teleoperation beyond line of sight, 
follow-me mode and fully automated. 
The Rex MK II can be easily transported 
by a MV-22 or CH-47F. The other 
autonomous vehicle is the Jaguar, also 
developed by IAI in close cooperation 
with the technological department 
of the IDF ground forces command. 
According to the IDF, the Jaguar 
travels autonomously, detects and 
bypasses obstacles, avoids collisions and 
trampling, calculates a route for itself 
and detects its surroundings by dozens 
of sensitive sensors. It is currently 
stationed 24 hours a day as part of a 
smart border concept developed in the 
IDF’s Gaza Division. 

The Jaguar is armed with a machine gun, 
controlled from the remotely operated 
command post. According to the IDF, 
the plan is to add more weapon systems 

to the Jaguar, “based on the mission.” 
The vehicle can also be used for combat 
logistic missiles.

Avni said that vehicles like the Rex 
or Jaguar are used when cargo is 

transfusion blood is urgently needed, we 
offer delivery by drone,” he says. The 
IDF is implementing all the advanced 
technologies developed by Israeli defence 
companies. Some have already proved 

on the Gaza and Lebanon fronts. 
As the threats against Israel become more 

serious, logistics issues are attaining much 
higher status on the IDF’s list of priorities. 
For the IDF, at least, and many other forces, 
we can expect to see autonomous vehicles 
and other platforms become a more normal 
sight in different combat arenas.   

ABOUT THE AUTHOR 
   Arie Egozi is an Israeli-based journalist 
who has worked as an aerospace and 
defence correspondent for Israel’s largest 
daily, Yedioth Ahronot and foreign defence 
publications such as Flight International, Aviation 
Week and Breaking Defense.

IAI's Jaguar autonomous vehicle was developed in collaboration with IDF forces: The plan is to add more 
weapons to the platform, based on the mission (Photo courtesy of IAI)
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The most sophisticated tracking security 
for global supply chains 
Zenatek

In military supply chains, tracking regulation and security 
fall under the control of military logistic departments and 
authorities. 

One might assume that these authorities provide cargo 
monitoring at its best. Unfortunately, there is evidence to 
suggest that this assumption is not warranted. There are military 
deployments in which tens of thousands of containers or pallets 
per year remain unaccounted for, without a proper e-tracking 
system. Such waste or misplacement of costly resources is bad 
enough, especially if the resources represent depreciating or 
perishable assets. Much more importantly, the troops involved 
may suffer the consequences of improper tracking and may not be 
as well protected or as well fed as they should be.

Obviously, improperly tracked or missing containers hold not 
only food items and supplies necessary to sustain the troops and 
keep them healthy, but also equipment and material, including 
vehicles, air conditioners, earth moving equipment, and more. 
It is not unusual for key shipments to arrive late, or to miss 
transshipment. They may even be untraceable in ports and 
countries suffering critical logistics issues themselves. Moreover, 
some transporters have been known to hide their problems, 
keeping missing containers in certain port yards or other “off-the-
grid” facilities. Such transporters are not always happy that clients 
may want to monitor and analyze the whole transport process 
to be sure their money has been well spent. There is also the 
problem of frequent overcharging of demurrage fees to clients. 

Tracking of goods equipment from Europe to Russia
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Safer transport of Lithium Ion batteries, used by Marines

With modern, technologically advanced real-time monitoring 
provided by Zenatek Tracking Service (ZTS), these problems 

reasonable and cost-effective, and we have a proven track 

and have recently expanded our service, extending it to a much 

client’s demand.
ZTS was designed with an eye to maintaining strict cost 

control. Our primary aim was to develop a rock-solid goods 
tracking system that would remain affordable while meeting the 
needs of our service’s end users. We have created a system that is 
intentionally simple and stable, based on user-friendly web-based 
software. For practical purposes, it is not necessary to verify the 
location or positioning of the goods every 30 minutes. Nor is it 
necessary to implement overstated monitoring requirements that 
increase battery costs and may lead to the hardware device being 
returned to the sender. However, it is critically important to have 
the capacity to determine and trace all shipments’ routes, and 
to receive immediate alert notices when something unexpected 
or unpleasant happens to a shipment. These alerts are sent 
by Zenatek’s web-based system via e-mail to any computer, 
smartphone or other device assigned by the client.

To provide an accurate geographical position for a monitored 
shipment at any point, the ZTS tracking device may use its 
internal GPS, which is compatible with the GPS/Glonass standard 
and is also Galileo-ready. Alternatively, it can leverage information 
from mobile network cellular towers. The user can remotely 

after a shipment has departed the loading point.
ZTS can also store a container’s packing list, password-

protected, in the web-based application, together with lading 

receiver to trace the shipment’s contents and route with a 

alarms when a reefer container’s internal temperature and 
humidity deviates from a predetermined level set by the client. 
It then alerts the user when the temperature and humidity 
return to the required level. Additionally, it will alert the user 

point of ignition, or if a container’s doors or a pallet’s seals 
are subjected to tampering. It will similarly alert the user if a 
container or pallet is turned on its side, capsized or involved in 
a destructive incident.

The ZTS device has geo-fencing capability. This means that 
if a trailer or container is placed in a new location or moved to 
another part of the current port, the device will wake up and 
alert the user. The device also provides geo-coded proof-of-
delivery information to the client, who can then rest secure in the 
knowledge that the shipment has reached its destination, and that 
there has been no unauthorized opening of a container’s doors 
or tampering with a pallet. The device conforms to international 
regulations, including FCC and EU standards, not to mention that 
it is also HERO compliant.

Other currently available tracking technologies do not fare 
well in performance comparisons with ZTS, and some of those 
products can be very expensive. In fact, some operate based 
on monthly fees, or payments per communication received by 
the client, or both. Zenatek, on the other hand, designed and 
manufactured ZTS with affordability in mind. ZTS devices need 
not be retrieved at destination points because all traced route 
and shipment information is in the system and has already been 
transmitted – the devices may be used on a “one-way” basis. 
This eliminates all costs associated with unit and data recovery 

Chart of temperature and humidity related to a transport of ammunition
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Today, one of the mostly frequently used tracking technologies 

technology depends on the acquisition of a costly infrastructure 

transceivers that need constant maintenance. In fact, an RFID 
device could, at least theoretically, be manipulated to form part of 
a weapon (for instance, as a triggering device) designed to attack a 

ZTS leaves RFID technology and its associated problems 
and expenses behind. With ZTS, clients now have access to a 
one-price solution that includes all costs associated with the 
technologies and services provided. 

We live in a world that seems increasingly insecure, and there 
are those who would resort to violence in their attempts to 
disrupt international civil and military supply chains. The threat 
of terror attacks targeting global logistics through vulnerable 
transport systems can never be eliminated, but it can certainly 
be reduced. The continuing use of unchecked and unmonitored 
containers, pallets, trailers, and rail cars, when viewed in 
combination with current business practices in many congested 
ports, represents a hidden but very real danger. With Zenatek 
service these potential threats can be seriously reduced. 

tasks, such as recovery personnel costs, and unit forwarding, 

make it ideal for military logistics applications.
Pallets may be transported and tracked in containers; they 

may be transferred to train or truck, and then reloaded into 
containers based on any intermodal chain. ZTS will track 
accurately and provide status reports throughout, monitoring for 
any damage, tampering, interference, or deviations.

Real-time status updates and event alerts allow users to 
respond quickly to changes and emergencies. ZTS affords users 
the possibility of prompt, effective damage control, even to the 

are obvious, particularly with respect to time-sensitive or 
temperature-sensitive shipments.

Users can also elect to provide receivers with access to ZTS 
web-based applications, so that they are equally informed as to a 
shipment’s status and current location. Clients can predetermine 
the range of the information to be made available; they may 
change access to and frequency of status updates for any or 
all of the available information. All data is contained within an 

and protection.

Transport of spare parts from Europe to Afghanistan
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DRONES
UKRAINE'S WAR of

We speak to a Ukrainian 
start-up that has gone from 
making commercial drones 

for inspecting dangerous 
and hard-to-reach places, to 

developing ordnance carrying 
and surveillance drones for 

the Ukrainian Army.

By Anita Hawser

An Iziviz RD-5 drone gaining altitude (Photo: Iziviz)
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safely return. The RD5 “is a heavier-duty 
version of the RD1.” It can carry a 5 kg 
payload as far as 10 km and be used for 
ordnance drop-offs or surveillance. 

After the war broke out in Ukraine, 
Klyagin relocated to Portugal but Iziviz still 
has a small team on the ground in Ukraine 
not far from the frontline, that are building 
and maintaining drones for the Ukrainian 
Army.  “It is becoming an increasingly 
stressful environment for the team to 
operate in,” he says. One of the team 
members who remained behind in Ukraine 
is Roman (he asked us not to use his last 
name as there are pro-Russian insurgents 
where he is based in Ukraine and being 
exposed could present a risk to his life). 
Roman is based just 50 kilometres from 

MORE PAYLOAD AND RANGE
Before the war, Roman worked in a 

steel factory using drones to measure 
piles of material. He was inspired to start 
building drones as every time there was 
an inspection, scaffolding needed to be 
constructed and people risked getting 
injured. “I thought, drones can do this job 

A Ukrainian drone operator with Iziviz's SkyVTOL, 
a medium-altitude UAV (Photo: Iziviz)

Ukraine assembling and maintaining 
drones for the Army, using whatever 

One such company is Ukrainian start-up 
Iziviz, which before the war was making 
drones for inspecting dangerous and 
hard-to-reach places such as oil cisterns, 
sewers, tanks, or toxic, low-oxygen spaces. 
Iziviz’s inspection drones are designed 

computer vision and inertial measurement 
unit sensors or optical navigation.

“After the war began, we started 
to work with the military, giving them 
drones and helping repair them,” says 
Konstantin Klyagin, an investor and 
partner in Iziviz. “The drones we have 
built for the military are mostly tactical 
and are built on one of our platforms 
(RD1) originally conceived as a silo drone. 
These drones are being used by the army 
to carry cargo to certain coordinates 
mostly for attacks.” 

The RD1 is a lightweight surveillance 
drone that offers up to one hour of 

carry up to 1.5 kg of cargo as far as 5km 
away, drop it in a designated place and 

“We do what we can, with what we 
have, where we are,” is a common 
refrain you hear from Ukrainians. 

It sums up the unique and innovative way 
that its people and government have been 
able to respond to Russian aggression using 
whatever is at their disposal – petrol bombs, 
Molotov cocktails, or off-the-shelf drones.

Western military aid (anti-tank missiles, 
drones, howitzers, air defence systems, 
helmets, armoured vehicles) may continue 
to pour into Ukraine, but the Ukrainian 
Army is also having to make do with what 
it has at hand. This is particularly true when 
it comes to drones. As the Ukrainian Army 
is discovering, you can never have enough 
drones, which is why the government has 
set up a donations page where people can 
donate money, or drones, for Ukraine’s so-
called Army of Drones. 

In the early phases of the war in 
Ukraine, videos emerged on social 
media of the Turkish Bayraktar TB-2 
UAV launching attacks against Russian 
tanks, artillery, and air defence systems. 
The US has also donated Switchblade 
‘kamikaze drones,’ but there is also 
an army of citizens and volunteers in 
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Ukrainian soldiers receiving a brand new RD5 drone (Photo: Iziviz)

better,” he says. As Roman and Iziviz is 
discovering, drones can do a lot of things, 
especially when your country is at war. 

repair,” says Roman. “We can’t say no to 
the soldiers. We are all interested in the 
same outcome, getting rid of the invaders. 
That is our motivation.” He says the most 
common requests from the Ukrainian 
Army are: “More payload, more range 
and a stable signal.” While much has been 
written about the use of mass-produced 
commercial drones by the Ukrainian 
Army, Roman says these drones do not 
satisfy all their needs as they rely heavily 

base if the signal is jammed. They also lack 
any built-in protection against electronic 
warfare (EW), so are easy to track and 
often expose an operator’s location.

“The Russians are pushing a lot of big 
jammers towards the frontline, so it is 

drones there,” says Roman. To counter 
this threat, he says Iziviz’s drones rely on 

environment. “As soon as a drone loses its 
signal, it understands there’s a jammer and 
turns around back towards the direction 

signal again.”
All the drones Iziviz provides to the 

Ukrainian Army, are painstakingly built 
by hand. “We don’t have any mass 
production,” says Klyagin. “There are 
certain budgetary constraints. We’re 
trying to build the lightest and most robust 
drone available.” So far, Klyagin says his 
team has built two aerial reconnaissance 
drones, worth around $10,000 each, for 
the Ukrainian Army, which he paid for 
out of his own pocket. Their range is 
up to 15 kms and they are VTOL with 
vertical start and quadcopters and then 

RD6 bomber drones have been built on 
its Iziviz Heavy platform, and it has also 
constructed kamikaze drones that can 
carry a 1 kg payload, and that sell for 
about $600 a piece. “We’re also working 
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on a deal to custom-develop a very cheap 
and disposable drone with night vision 
and anti-EW functionality from a NATO-

MASSES OF DRONES

says volunteers continue to collect money 

but the company's goal is to build a 

Using masses of drones to bombard 
the enemy is a concept that is no doubt 

cost of a Shahed range anywhere between 

Air Force and has worked on a range 

he is aware of a few drone companies 
developing “basic munition carriers 

creating long-range artillery style 

THE PERFECT SANDBOX
  
and in some cases jet technology and can 

used by the leading manufacturer of 

Earl says one of the biggest markets 
for this type of capability are African 
countries that are being priced out of the 

Ukraine has become a real hot bed of 

“The war in Ukraine is challenging 

and the time it can take to approve a 

able to keep up with developments that 

With the war in Ukraine providing the 

As soon as a drone loses its signal, it understands there’s 
a jammer and turns around back towards the direction it 
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The C-390 Millennium has higher availability and needs considerably less 
maintenance than traditional military transport aircraft (Photo: Embraer)

STAR
A

ON THE
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The world of medium-lift 
military transport aircraft 
has been dominated 
by a single aircraft, the 
C-130 Hercules, since the 
1950s. But now a new 
star is on the rise, in the 
form of Embraer’s C-390 
Millennium, which is gaining 
traction with budget-
conscious air forces that 
want an aircraft that is 
easier to maintain and has 
increased availability.

By Anita Hawser 

In the world of military transport 
aircraft, the C-130 Hercules, and its 
successor the C-130J have earned 

a reputation for being an “unequalled 
workhorse, ready for any mission, 
anywhere, anytime.” As Lockheed Martin, 
which designed the iconic aircraft, likes 
to say, “There is quite literally a Hercules 
airborne somewhere in the world every 
minute of every day.”

But when you’ve dominated the global 
military transport market for more than 

to recognise that the market is ripe for 
disruption. After all, operational needs, 
as well as customers’ budgets change, and 
if there is an alternative aircraft that can 
achieve greater reliability, availability, and 
maintainability, at a more attractive price 
point, why wouldn’t you consider it?

It is a question that a number of Air 
Forces are now asking themselves as their 

renewal. In the Netherlands, it resulted in 
the Dutch Ministry of Defence selecting 
the Embraer C-390 Millennium to replace 
its aging C-130 ‘Herks’. The Netherlands is 
the third European country to opt for the 
Brazilian-built airlifter after Hungary and 
Portugal. 

Having only achieved Initial Operating 
Capability in 2018, the medium-size, twin-
engine, jet-powered C-390 Millennium may 
be the new kid on the block in the world 
of medium-lift military transport aircraft. 

operation, with a 99% mission completion 
rate and more than 80% of operational 
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against reduced whole lifecycle costs. For 
example, the Dutch Ministry of Defence’s 
selection of the C-390 highlighted the 
performance and operational readiness 
of the aircraft: It concluded “that the 
C-390 has higher availability and needs 
considerably less maintenance. This means 

same number of aircraft.”

Q: What other interest are you 
seeing in the aircraft?

Bosco Costa: There is increasing 
interest around the C-390 in the 
international market, and several potential 
customers are asking for information 
about the aircraft. There are multiple sales 
campaigns going on now. There are public 
bids, such as in South Korea. We are very 

and are having meaningful conversations 
with several countries around the world. 

continuously as customer requirements 
and operating conditions change. So too 
has technology, design, and manufacturing 
techniques. There is also the endemic 
pressure on customer budgets and 
an ever-increasing requirement to 
demonstrate value for money. That value 

product acquisition but also to operation 
and maintenance costs and, perhaps more 
so, the need to drive down costs across 
all lines of development: infrastructure, 
personnel, training, logistic support.

The C-390 is an air mobility asset 
that was designed and developed fully 
cognisant of and in tune with 21st century 
requirements and operating conditions. 
Air forces are recognising that the 
acquisition of the C-390 is an option 
for improvement in capability whilst an 

air forces want to protect that investment, 
hence the move towards the C-390 and 

availability, according to Embraer.  
For the Netherlands, the straw that 

broke the camel’s back and made it 

Brazilian aircraft, was its experience of the 
evacuation out of Afghanistan in 2021, and 
the desire to increase aircraft availability 

Bosco Costa Júnior, President and CEO 
of Embraer Defense and Security, spoke 
to Defence Procurement International about 
the C-390’s remarkable journey so far, and 
some of the aircraft’s key features. Bosco 
Costa was previously Chief Commercial 

business until he was appointed CEO in 
November 2022. 

Q: Why is the C-390 Millennium’s 
star on the rise?

Bosco Costa: The air mobility 
environment has been evolving 

Construction gets underway on Hungary's KC-390 (Photo: Embraer)
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The Portuguese Air Force's KC-390  (Photo: Embraer)

The aircraft was already acquired by the 
Portuguese Air Force and the Hungarian 
Defence Forces, which will commence 
operations of their KC-390s (the aerial 

capable of performing air-to-air refuelling 
and will be fully NATO compatible, not 
only in terms of hardware but also in 
terms of avionics and communications. 

an essential feature for performing 
humanitarian missions.

Q: What are the main differences 
between the C-390 and older 
generations of military transport 
aircraft?

Bosco Costa: The C-390 is a 
new generation aircraft with advanced 
technologies, which delivers greater 
reliability and availability. It is a rapidly 

aircraft that provides true modularity.
Fundamentally, it can achieve more 
operational effect with fewer platforms. 
Another difference is that the C-390 is 
equipped with state-of-the-art avionics, 

the crew workload, enabling pilots and 
loadmasters to focus on the mission.

Q: Analysts say the C-390 
Millennium has positioned itself 
as a real competitor to the 
almost unbeatable C-130J Super 
Hercules. How has it done that?

Bosco Costa: The C-390 has been 
and always will be an effective competitor 

improved mobility, load capacity, speed, 
genuine multi-mission capability, with rapid 

that the Brazilian Air Force, recognising 
Embraer’s commercial credentials, 
demanded unprecedented levels of 
availability underpinned by exceptional 

reduced maintenance regime for the 
C-390. Embraer delivered against that 
requirement; a fact duly acknowledged by 
the three other air forces that have elected 
to procure the C-390 since it achieved 
Initial Operating Capability in 2018.

Q: What capability gaps did 
Embraer see in the military 
transport market and how does the 
C-390 Millennium address them?

Bosco Costa: Embraer understood 
that the brief from the Brazilian Air 
Force to replace the C-130 required a 
sustainable export market. The medium 
tactical airlift market has been dominated 
by a single model designed in the 1950s.
Therefore, there are multiple operators 
who Embraer believes will at some point 
look to a realistic and viable alternative.
Moreover, we believe that those operators 
will look favourably upon an aircraft that 
exceeds the performance of other options 

Key strengths of the C-390 are its 
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state-of-the-art technology, ease of 
maintenance, and its ability to carry 
more, further, and faster.  Embraer also 
believes that air forces already recognise 
a shift in culture regarding availability and 
reduced operating costs. Our excellence 
in commercial and executive aircraft 
therefore fed directly into the design of 
the C-390. Air force commanders demand 
high availability to maintain the pace of 
combat, and that’s what the C-390 is 
delivering today.

Q: Can you tell us how you worked 
with the Brazilian Air Force to 
develop the C-390 and why that 
relationship was so important?

Bosco Costa: The KC-390 is the 
result of a joint project between the 
Brazilian Air Force and Embraer. This 
effective relationship ensured that 
performance and requirements were 

early in the design process. This led 
directly to, not only an effective solution, 

regimes. This unique OEM–customer 
relationship expedited delivery and 
avoided the friction associated with other 
multi-party endeavours.  

agreed and optimised schedule that was 
in step with the customer’s operational 
imperative. Resource and support from 
the Brazilian Air Force was readily 
available and carefully coordinated to 

ensure that requirements validation was 
adequate, effective, and accurate. The 
seamless transition from testing into 
operational service is a testament to 
this close, symbiotic, and highly effective 
relationship. 

The aircraft already participates in 
military exercises around the world such 
as Operation Culminating in the United 
States. This was an operational joint 
exercise where the Brazilian Army and the 
Brazilian Air Force took part alongside 
the US Army and Air Force. The Embraer 
C-390, C-130 and C-17 operated together 

and both air forces were pleased with the 
performance of the C-390 and the results 
of the exercise.

Q: What feedback have you 
received from the Brazilian Air 
Force regarding the aircraft’s 
performance? 

Bosco Costa: The Brazilian Air 
Force has already used the aircraft in 
different operations and subjected it to 
different conditions. They recognise that 
their expectations have been exceeded. 

delivering a completion rate of 99% — a 
truly remarkable statistic. In Brazil, the 
air force has used the C-390 extensively 
in operations to transport medical 
equipment and supplies, from liquid 
oxygen to vehicles throughout Brazil at 
the height of the COVID-19 outbreak. 
The C-390 has demonstrated that it 

can support air forces across a range of 
operational situations, not only in military 
operations but also emergencies and 
humanitarian aid missions triggered by 
natural and man-made disasters.

Q:  How have lessons learned 
from the Afghanistan evacuations 
in 2021 and the dramatically 
changed security situation on 

armed forces’ requirements 
for guaranteed availability of 
transport aircraft?

Bosco Costa: The fundamental facets 
of military airlift and air mobility remain 
unchanged: survivability, speed, and 
capacity, combined with fast turn-around 
and high availability will always deliver 
more logistic airlift effect. The C-390 has 
been carefully designed to, once assigned 
to a mission, be able to get in and out.

than any other military airlifter in its 
class. Furthermore, its ability to operate 
from unpaved runways means that it 
delivers tactical capability with strategic 
reach. Fewer inspections and on-demand 

human/machine interface to generate 

workload, which, when combined with 
increased situational awareness, helps 
enhance crew effectiveness and safety 
during missions. The aircraft also features 
advanced mission software to provide full 
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control over the mission scenario to the 
crew, while a fully integrated Onboard 
Maintenance System monitors the health 
of the aircraft itself.

Q: What are the advantages of a 

Bosco Costa: Fly-by-wire technology, 
allows pilots to easily adapt the system 
to reach the best performance for each 

safety and the ability to operate on short, 
rough runways. 

The C-390 also uses Computed 
Air Release Point (CARP) technology 

to provide greater precision during 
airdrop. The replacement of mechanical 
systems with electrical connectivity 
makes the C-390 much lighter. Without 
the weight of the cables, the C-390 
consumes less fuel, is more economical, 

cruise velocities.

Q: What about maintainability of 
the aircraft?

Bosco Costa: The C-390 is 
designed to simplify operator follow-up 
maintenance checks and thus plan longer 
intervals between each maintenance visit. 
The C-390 basic check is performed every 
60 months and equivalent to a C check, 
and is dimensioned for 25 days’ downtime, 
an unprecedented mark. It is also possible 
to adapt the maintenance programme 
to the operator’s requirements, making 
possible a lean and intelligent maintenance 

availability and lower operating cost.
Reliability is essential and is the result 

of Embraer’s people, infrastructure, 
philosophy, and experience. It is also the 
result of Embraer’s partners, those chosen 
to work within the organisation and 
deliver many of its key components. The 
aircraft's Onboard Maintenance System 
enables maintainers to easily access real-

time data, making any troubleshooting 
faster and more precise.

Q: After the joint venture with 
Boeing collapsed is Embraer 
considering any other tie-ups to 
market the C-390 internationally? 

Bosco Costa: We are looking to 
establish long-term partnerships, which 
can lead to new developments with new 
countries and customers. With BAE 
Systems, Embraer has a memorandum 
of understanding (MoU) to establish a 
strategic partnership to collaborate in 
Middle Eastern markets for the C-390, 
with an initial focus on the Kingdom of 
Saudi Arabia. 

Most recently, Embraer and L3Harris 
Technologies announced a partnership to 
develop an “Agile Tanker,” a tactical aerial 
refuelling option to address the US Air 
Force’s operational imperatives and joint 
force refuelling requirements, especially 
for contested logistics environments.

Q: What about partners for the 

Bosco Costa: In India and the wider 
region, Embraer sees the potential for 
the C-390 Millennium multi-role military 
transport aircraft. We recently signed 
an MoU with partners in South Korea 
with the aim of creating long-term trade 
relations between the parties.

Q: Does Embraer plan to 
participate in the EU’s Future 
Mid-size Tactical Cargo 
programme?

Bosco Costa: Naturally, 
Embraer is aware of this 
programme and that the 
scope may align with 
the performance and 
capabilities of the C-390. 
We have accumulated 
considerable experience 
in designing, testing, and 
certifying the C-390 and 
have combined the very best 

of Embraer’s design and manufacturing 
ethos with the best in the global supply 
chain. This includes nine European 

companies as part of the C-390 value 
chain. European suppliers also contribute 
50% of structural parts for the C-390, 
and the simulators are provided by 
Rheinmetall Group, from Germany.

Q: Can you talk about some of the 
foreign partners involved in the 
development of the C-390?

Bosco Costa: Collins provides the 
Pro Line Fusion avionics, which is a fully 
integrated system that features scalable 
architecture, full connectivity, intuitive 
decision-making tools, and advanced 
situational awareness capabilities to enhance 

The C-390 uses Hamilton’s Auxiliary 
Power Units, widely supplied by other 
OEMs worldwide and therefore easy 
to support with readily available parts 
and spares. It is also equipped with the 
V2500-E5 engine from the International 
Aero Engines consortium, which consists 

Corporation, and MTU Aero Engines. 
As you can see, we have chosen the best 
partners to feature on board the C-390.

Q: What future enhancements are 
planned for the aircraft?

Bosco Costa: The C-390 is a very 
modern aircraft with an open architecture 

that allows the integration and 
upgrade of sub-systems according 

customer.
Also, Embraer keeps adding 

capabilities to the aircraft, such 

system capable of deploying 
up to 3,000 gallons of water 
(approximately 11,300 litres), 

retardant, according to standard 
ground cover level criteria and in 
various terrain types.

Bosco Costa Júnior, 
President and CEO, 
Embraer Defense and 
Security
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Unmanned Aerial Vehicle (UAV) systems are seeing more 
operational action than ever before with wider deployment 
options and manned/unmanned teaming. But as the 

technology continues to mature and their operational capabilities 
improve, challenges to maintenance and support are emerging. 

We’ll look at the key trends shaping future operational 
deployments of UAVs in defence, but whatever the type of asset 

and whatever the mission, military UAVs require the same level 
of innovative logistical and sustainment solutions to maintain 
operational agility and asset readiness.

When it comes to UAVs, the defence sector is ahead of the 
game compared to commercial aviation, where they are still 
seen as emerging innovation. The defence sector has been 
using UAVs for some time, and they are constantly developing.  

UAVs Flying Ahead: Setting Up New  
Maintenance And Sustainment Tests
Matt Medley, Industry Director, A&D Manufacturing, IFS
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EYES IN THE SKY IMPROVING SAFETY ON 
THE GROUND 

Drones and UAVs are being utilised in military operations, and 
now with their dramatic differences in size, they are all playing a 
key operational role. The next chapter of autonomously operated 
UAVs can already be seen with the proposal of the Boeing Loyal 
Wingman project aircraft https://www.boeing.com/defense/airpower-
teaming-system/
tandem with manned aircraft or executing solo missions utilising 

The next generation of military UAVs is just around the corner 
with advancements in Manned-Unmanned Teaming (MUM-T). 
In this collaboration, each aircraft will carry out their own key 
missions, described by the US Army Aviation Centre as: “The 
cooperative employment of unmanned assets with traditional 
manned platforms, providing the unique capabilities of each 
system to be leveraged for the same mission. The primary 

captured from the unmanned system to the manned assets, 
providing the manned operator with improved situational 
awareness without placing them at risk.” 

MORE OPERATIONAL MANEUVERABILITY 
WILL REDUCE DANGER FOR PERSONNEL 

As well as removing human soldiers from harm, autonomous 
unmanned systems also bring about important operational 
advantages. For instance, being unencumbered by life support 
systems such as breathing apparatus and ejection seats, means 
‘uncrewed’ aircraft can carry larger payloads with sensors for 
improved intelligence and reconnaissance, or carry more fuel 
which in turn allows for longer trips. As defence forces move to 
a more distributed operational model to counter wide-reaching 

Expendable drones such as the European-produced Black 

Hornet micro drones will have a much lower price point than more 
advanced systems. These are very small, 16 cm in length, have 

soldiers and enter buildings to spy on positions without being 
detected. They come with a price tag of around $US10,000 per unit.

Unmanned systems allow for new deployment opportunities 
in previously inaccessible locations. With the ability to return 
to base after each mission and to be used repeatedly, another 
advantage is that the return address can be different to solve 
for changing threat environments. Meaning military bases can be 
more rural and dispersed due to the unmanned systems being 
able to land in more rough terrain compared to manned aircraft.  

REDUCED LOGISTICS FOOTPRINT MAKES 
MISSION IMPOSSIBLE POSSIBLE 

These widened deployment options are completely in line with 
the US Air Force Agile Combat Employment https://www.af.mil/
News/Article-Display/Article/3072831/air-force-operationalizes-ace-
concept-addresses-todays-changing-threat-environm/ initiative that 
ultimately aims to “reduce the number of Airmen in harm’s way 
in austere environments.” Consider the maintenance sustainment 
associated with the MQ-9 Reaper, which has been labeled “the 
Most Dangerous Military Drone on Earth” https://www.youtube.
com/watch?v=gpOfcchmYGE – an unmanned aerial vehicle capable of 

A fully operational MQ-9 Reaper system comprises a sensor/
weapon-equipped aircraft, ground control station, Predator 
Primary Satellite Link, and spare equipment along with operations 
and maintenance crews for deployed 24-hour missions. The 
basic crew of two personnel consists of a rated pilot to control 
the aircraft and command the mission, and an enlisted aircrew 
member to operate sensors and guide weapons. Furthermore, the 
remotely piloted aircraft can be disassembled and loaded into a 
single container for deployment worldwide. 
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EMERGING LOGISTICAL AND SUSTAINMENT 
ACTIVITIES CROP UP 

As unmanned systems continue to develop and become a 

support and maintenance have become key requirements to 
ensure these assets are available throughout their lifecycle. 

Maintenance support must ensure services are provided for 
optimal performance of the unmanned platforms, payloads, and 
related components throughout the asset’s lifecycle. A quick 
look through recent unmanned systems RFPs and SOWs from 
various military forces shows the complexity of UAV logistics and 
sustainment activities.

The requirements are many and wide ranging. Actions may 
include, but are not limited to:
• Ongoing support issues: lifecycle sustainment, supply support, 
depot-level support.
• Repair and maintenance issues: repair and refurbishment, 
alteration installation, logistics and sustainment analyses, 
maintenance planning, management, and services, packaging, 
handling, storage, and transportation.
• Training and obsolescence management: maintenance 
training and support, obsolescence management, Diminishing 
Manufacturing Sources and Material Shortages (DMSMS) support, 
inventory and sparing management, and much more. 

DIGITAL THREADS NEED TO BE THE 
BACKBONE OF A UAV’S LIFECYCLE 

The new generation of military UAVs will require a new 
generation of software to care for maintenance and support 
throughout their existence whether that’s being provided by 
OEMs, third party contractors or defence forces. To link all 
stakeholders and data sources in the military UAV ecosystem, 

there needs to be an underlying digital thread. This means 
software must track all stages of the unmanned system’s lifecycle.

UAV maintenance and support has a lot of requirements 
including Request for Proposal (RFP)and Statement of Work 
(SOW). These show that a wide range of functionality will be 
required from supporting software. To make sure UAVs are ready, 
data collection, analysis and execution will be important, this can be 
aided by making sure the software ensures each maintenance task is 
done at the right time—it’s important they plan for both predicted 
and unpredicted scenarios utilising the data and forecasting. 

CYBERSECURITY INCREASES 
Autonomous Air Vehicle’s (AAV’s) increased digital footprint can 

also bring the risk of cyber interference, so it is key for UAV RFPs 
and SOWs to have the underlying software to reduce the risks of 
a cyberattack. It is of paramount importance for all information 
systems to have the best security and protection and ensure 

from maintenance software should strategically enable information 
assurance and cybersecurity. Security should be at the forefront of 
the lifecycle of AAVs and when software is being developed.  

SAME READINESS REQUIREMENTS FOR NEW 
ASSETS

The spotlight is on the maintenance of Autonomous Air 
Vehicles (AAVs) and UAVs due to their continued predicted 
growth, but even more so due to their complexity and 
importance to military forces. A core requirement to maximise 
the availability of AAVs and UAVS is linking all the stages of 
their lifecycle to a common data thread. AAVs and UAVs are no 
exception when it comes to the readiness requirements of the 
military—they must be ready to go whenever and wherever. 
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a diversified defence portfolio for global 
requirements
Embraer Defense & Security

C-390 Millennium

capacity and speed means it can achieve more operational effect 
with fewer platforms. The aircraft offers unmatched mobility 

enhanced comfort, and proper management of operating costs 
throughout its life cycle. 

In addition to the Brazilian Air Force, the Hungarian Defence 
Force and the Portuguese Armed Forces have acquired the aircraft.  
These aircraft will be fully NATO-compatible, not only in terms of 
hardware, but also in terms of avionics and communications. 

In June, the Dutch Ministry of Defence announced the selection 

performance and operational output set against the Netherlands 

Netherlands Ministry of Defence concluded that the C-390 has 
higher availability and needs considerably less maintenance. This 

aircraft. The C-390M has a multi-mission concept, whereby the 

Embraer is a global aerospace company with more than 50 
years of history.  Perhaps known best for its aircraft, the 
A-29 Super Tucano light attack and training aircraft, and the 

multi-mission transport aircraft C-390 Millennium, Embraer also 
offers several other defence solutions, such as border surveillance 
and monitoring, sensors, tactical and strategic communications, as 
well as command and control systems and infrastructure. Embraer 
Defense & Security has a modern and innovative products portfolio 
and has delivered solutions to over 60 countries.

defence systems which, combined with various platforms, help 
commanders and operators collect data faster, analyse options 

THE C-390 MILLENNIUM
The C-390 is a new generation aircraft with advanced 

technologies, which delivers greater reliability and availability. It 

provides true modularity. Fundamentally, the combination of 
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equipment including the Saber M60 radar, which 
focuses on the search for airborne targets and 
integrates into an Anti-Aircraft Operations Center; 
and the Sentir M20 radar for ground surveillance 
which is already in operation in the SISFRON 
programme.

The Saber M-60 is a 3D low altitude anti-aircraft 
artillery radar able to track up to 60 targets 
simultaneously within a radius of up to 32 nautical 

Doppler pulse technology that allows unique target 

Sentir-M20, it is a ground surveillance radar capable 

simultaneous targets on land or low altitude. 

THE A-29 SUPER TUCANO
The A-29 Super Tucano is a light attack, reconnaissance, and 

the world, including the United States Air Force (USAF)

st 
century weapons, integrated sensors and surveillance systems, 
datalinks, and sophisticated protection systems. It is a versatile 
and powerful platform with a rugged and durable design that 
confers the ability to operate from unimproved runways at 
forward operating bases in austere environments.

The A-29 Super Tucano is a genuine multi-mission aircraft that 

for money. It carries a substantial payload, which can be used to 

systems deliver very high levels of precision through a combination 
of a stable weapons platform, integrated weapon ballistics and 
aircraft software and guided munitions. The aircraft can be 

 

DEFENCE SOLUTIONS
Embraer offers integrated solutions for Border Surveillance 

and Monitoring encompassing the complete surveillance cycle, 
delivering reliable information to support decision makers. 

Integrated Border Monitoring System (SISFRON), one of the 
largest border surveillance projects being implemented on the 
planet. 

A-29 Super Tucano

Saber M60 radar
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By Sarosh Bana

It attracted the who’s who of 
international submarine design and 
construction, but now India’s $8 billion 

submarine programme, Project-75(India), 
or P-75(I), appears to have run aground. As 

contenders for building six new generation 
stealth Air-Independent Propulsion (AIP)-

as SSPs) for the Indian Navy, have now 
withdrawn from the programme. 

France’s Naval Group was the last 
Original Equipment Manufacturer (OEM) 
to leave the programme, announcing 
its departure on 3 May 2022. Eager to 
win back the bidders, India’s Ministry of 
Defence (MoD) once again extended the 
deadline for Request for Proposal (RfP) 
submissions from the previous 30 June 

in the balancehanging

deadline till the end of December. 
Project-75(I) has wound a particularly 

tortuous course since the Indian Navy’s 
Request for Information on the project was 
launched in 2010, which elicited a fulsome 
response from seven OEMs. They included 
the Naval Group, with its SMX31E concept 
submarine; Germany’s Thyssenkrupp 
Marine Systems (tkMS), which pushed for 

its Type 214; Sweden’s Saab Kockums, 
offering its A26; Russia’s Central Design 
Bureau for Marine Engineering “Rubin,” 
with its Amur 1650; Spain’s Navantia, 
promoting its S-80 class; Japan’s Mitsubishi 
Heavy Industries (MHI) and Kawasaki 
Heavy Industries (KHI), canvassing for their 
jointly produced Soryu submarine; and 
South Korea’s Daewoo Shipbuilding and 

South Korea's KSS-III-Dosan Ahn Chang-
ho class: South Korea's proposal for the 
Indian Navy's P-75I is based on the Republic 
of Korea Navy KSS III design 
(Photo: Daewoo Shipbuilding and Marine 
Engineering)
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Marine Engineering (DSME) and Hyundai 
Heavy Industries (HHI), with their jointly 
produced KSS-II.

While then Indian Navy Chief, Admiral 
D.K. Joshi announced in 2012 that the RfP 
would be issued “soon,” it only came 
through in July 2021. As part of its "Make 
in India" requirement, P-75(I) also involved 
two Indian applicant companies, public 
sector-owned Mazagon Dock Limited 
(MDL) and private sector company, Larsen 
& Toubro (L&T), both based in Mumbai. 
They were to choose their respective 
foreign technology partners, with one of 
the two teams ultimately being awarded 
a contract to construct the submarines at 
the Indian company’s yard. Technology, as 
well as associated shore and engineering 
support, training and spares, were to be 
provided by the partner OEM.   

What deterred many of the foreign 
OEMs, however, was the stringent Strategic 
Partnership (SP) provision, promulgated 
in 2017 under Chapter VII of India’s 2016 
Defence Procurement Policy, which obliged 
them to provide their Indian collaborators 
with the technological capability to set up 
dedicated submarine manufacturing lines 
that would transform India into a global hub 
for submarine design and production.

The SP model broadly aims to 
progressively enable India’s private sector 
to design, develop and manufacture 
complex weapon systems for the 
armed forces by fostering an industrial 
ecosystem aligned with the government’s 
Make in India initiative for eventually 
obviating military imports altogether. With 
India’s continuing dependence on foreign 
arms, this initiative appears more fanciful 
than practical for now.

The OEMs were particularly troubled 
by the proviso granting the Indian SP 
a majority 51% stake in the Special 
Purpose Vehicle (SPV) it formed with 
the foreign OEM. They feared this factor 
would divest their control over the 

project, while imposing on them almost 
limitless obligations and liabilities. They 
were moreover required to quantify 
the indigenisation roadmap, transfer of 
technology, creation of R&D capabilities 
and skilling provision.

The Indian Ministry of Defence (MoD) 
also reserved the “right to periodically 
assess the level of technology absorption 
carried out by the SP and development of 
a domestic ecosystem for manufacturing,” 
adding, “In certain extreme circumstances 

India] would have the right to acquire 
control over the intellectual property used 
and facilities developed pursuant to the 
Strategic Partnership.”

Another complicating factor was that the 
RfP required the bidders to offer sea-proven 
AIP systems, even when these complex 
kits were made by very few countries, 
while others are yet under development, 
or awaiting deployment. AIP is a complex 
marine propulsion machinery, which now 
widely equips non-nuclear submarines the 
world over to extend their dived endurance 
beyond three weeks without using noisy 
snorkels to recharge batteries that 
traditionally power SSKs (as conventional 

Of the seven bidders for P-75(I), Sweden, 
France, Germany, Japan, and South Korea 
have sea-proven AIP systems. Naval Group, 

which was considered a frontrunner for the 
programme, has a sea-proven AIP, although 
it is not yet deployed by the French Navy. 
Naval Group was indeed looking to secure 
the P-75(I) contract based on its success 
with the precursor and ongoing P-75 
programme that entails the construction of 
six Scorpene class SSKs at the MDL shipyard. 

It had also claimed to have developed 
“a rich industrial ecosystem of more than 
50 Indian companies….” with MDL and 
indicated that its $1 billion Technical Data 
Package provided under the Transfer of 
Technology for P-75 had helped MDL gain 
competence in submarine construction, 

 Citing certain conditions in the RfP 
for P-75(I), Naval Group India’s Managing 

statement: “However, the present RfP 
requires that the fuel-cell AIP be sea-
proven, which is not the case for us yet, 
since the French Navy does not use such a 
propulsion system.”

choosing not to respond to an October 
2017 deadline for the RfI, while maintaining 
it was keen on a government-to-
government agreement instead for the 
project. The Japan Maritime Self-Defense 
Force’s 
commissioned between 2009 and 2019, are 

 Its departure was followed by 
Sweden’s Saab Kockums, which withdrew 
in September 2019, while suggesting a 
review of the SP policy. The company had 

1989 on the then 10-year-old HMS Näcken 
for the Royal Swedish Navy. 

Shortly before Naval Group’s exit, 
Russia opted out for “technical reasons.” 
It was reportedly deterred by the 
terms and conditions of the tender 
and, like Japan, had all along preferred 
the government-to-government route 
in order to “save a lot of time in the 
procurement process.” Despite its heritage 

We need to get away from 
the tendency of placing 
excessive burden on the 
OEM and the unrealistic 
quest for ‘overnight 
indigenisation.'
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of submarine design and construction since 
the Soviet era, Russia has long laboured 
on AIP technologies. Its current Lada class 
boat was expected to have a “radically 
new propulsion plant” based on an 
electrochemical generator that Rubin had 
claimed a decade ago to have almost 
completed testbed trials. Then Russian 
Navy chief, Admiral Vladimir Vysotsky, had 

be created by 2014 to be mounted on 
Project-677 submarines. Finally, Russia had 
hoped to have the system ready for P-75(I).

 Germany’s tkMS walked out of the 
Indian submarine programme in August 
2021, indicating its inability to proceed on 
account of the almost unlimited liability 
imposed on the foreign technology partner 
and restrictive tender requirements, some 

“For the 
time being, tkMS has decided for no bid,” a 

it is still in contact with a strategic partner 
and the Indian Navy, which could see 
it make a possible return to P-75(I). 
Thyssenkrupp’s Type 214, launched in 

which is based on nine 34-kilowatt Siemens 
polymer electrolyte membrane hydrogen 
fuel cells. 

 

The only two companies left in the 
fray are Spain’s Navantia and South 

Korea. Navantia also failed to respond 
to the RfI, but returned to the project, 
claiming that its reference design of the 
S-80 makes it “the only 3,000-tonne AIP-
submarine currently under construction 
worldwide.” Although its AIP has yet to 
be operationalised, Navantia states its 
baseline is very close to the requirements 
of the Indian Navy, “possibly the closest 
among all shortlisted competitors.” 
It also prides itself on its “long-term 
cooperation” with Indian companies, 
having co-designed, with then DCNS, the 
P-75 submarine, deploying a resident team 
in India between 2006 and 2013.

South Korea is also believed to have 
concerns about technology transfer for 
P-75(I). Curiously, the KSS-III submarine it has 
offered India is essentially an advanced Type 
214 collaboratively developed with tkMS.

 

The Indian MoD has nevertheless 

is shortlisted, the process will be taken 
forward.” But considering its SP model has 
proved unsettling to foreign OEMs, it seems 
unlikely the Indian government will proceed 
with the tender as it is. The government may 
also need to dilute its SP policy to a degree 
where it can attract the right contenders 
once again for a fresh tender, or it may have 
to revert to the government-to-government 
route to minimise further delays. 

  “Fresh tendering will impose 
unacceptable delays, and all that is required 
is a ‘relaxation’ in unrealistic stipulations,” 
notes Admiral Arun Prakash, who retired as 
Navy Chief in 2006. “We need to get away 
from the tendency of placing excessive 
burden on the OEM and the unrealistic 
quest for ‘overnight indigenisation,’” he 
adds. Given the dwindling strength and 
rapid onset of obsolescence in the Indian 

delay in P-75(I) would be unpardonable, 
the Admiral asserts. As one of India’s most 

for blocking progress. 

People’s Liberation Army Navy] submarine 

on the backfoot in any crisis,” he says. 

‘smelt the coffee’ and adopted a pragmatic 

are concerned.” 
 

 is executive editor of 
Business India in Mumbai, regional editor, 

Naval Forces 
Journal, and India correspondent for 
Sydney-based cybersecurity journal, Asia 

  

Navantia's Air Independent Propulsion (AIP) system for the S80 submarine (Photo: Navantia)
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UK SHIPBUILDING'S
breakingThe £1.6 billion Fleet 

Solid Support con-
tract to build three 
new supply ships for 
the Royal Navy, has 
been particularly 
contentious. We look 
at the reasons why, 
and what the contract 
potentially means for 
the future of UK ship-
building.

By Anita Hawser

When the UK Ministry of 
Defence announced on 
November 16 2022, that its 

preferred bid for a £1.6 billion contract 

and HM Treasury) to build three Fleet 
Solid Support (FSS) ships was the 
Spanish-led Team Resolute (Navantia, 
BMT, Harland & Wolff), it seemed like a 
watershed moment in UK shipbuilding.

Up until now, most of the UK’s major 
naval shipbuilding contracts had gone to 
shipyards in Scotland – Rosyth where the 
Queen Elizabeth class aircraft carriers were 
built; BAE Systems’ Govan shipyard on the 

River Clyde in Glasgow, which is where the 
Type 26 is being built, and Babcock’s brand-
new assembly hall, also in Rosyth, where 
the Type 31 frigates are being constructed. 
BAE Systems and Babcock also bid for the 
FSS contract under the name TeamUK, 
emphasising their shipbuilding pedigree 
for the Royal Navy, however its proposed 
design for the FSS vessels was based on an 
existing naval platform developed by Danish 
naval architects.

Team Resolute’s bid, on the other hand, 
features a UK design from BMT, and will 
breathe new life into a once illustrious 
shipyard – Harland & Wolff in Belfast — 

which dominated global shipbuilding in the 
20th century, before falling on hard times. 
It was rescued from administration by UK 

& Wolff’s new owners have invested £50 
million to reinvigorate the Belfast shipyard 
where the famous ocean liner, the Titanic, 

But John Wood, CEO of Harland & 
Wolff (formerly known as InfraStrata) 
does not wish to dwell on the famous 
Belfast shipyard's history. “One of the 

company,” he says, “is strip every single 
bit of that history [the Titanic] out of the 
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UK Prime Minister Rishi Sunak visits 
Harland & Wolff 's shipyard in Belfast 

(Photo by Simon Walker / No 10 Downing Street)
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the UK. On the 6 December, during an 
oral evidence session before the Scottish 
Affairs Committee’s Defence in Scotland 
inquiry, Scottish National Party member, 
Deidre Brock pressed the Defence 
Secretary, on why the Resolute bid was 
selected as the preferred bidder for the 
FSS contract, over TeamUK, which would 
have delivered a lot more work for Scottish 

of investment in shipyards, as opposed to 
the £77 million that the government have 
announced, and many more jobs. 

Wallace said based on current plans, 
the bow and middle section of the FSS 
vessels will be made at Harland & Wolff 
in Belfast, and in Appledore in Devon, 
with some work in Methil and the Arnish 
yards in Scotland, while the aft and the 
back end of the ship, will be made in Spain. 
“Go to any car factory in the UK and you 

know, Germany, and the gearbox comes 
from wherever,” said Wallace. “It will be 
completely put together as one ship in 
Belfast. That is how it will be constructed.”

Despite its historical shipbuilding 
pedigree, Harland & Wolff may be viewed 
by some as a riskier choice. The last 
naval vessel that the Belfast shipyard built 

was the MV Anvil Point, a sealift vessel 
constructed for the Royal Navy in 2003. 
Former Labour defence minister, Kevan 
Jones, seemed to allude to this during 
the Defence in Scotland inquiry, when he 
questioned the awarding of multibillion-
pound contracts to companies that have 
very little track record. “This is a £1.6 
billion contract with a company that has 

over £1 million,” said Jones, referring to 
Harland & Wolff. 

The Defence Secretary accused Jones 
of “slagging off” the companies behind 
Team Resolute and said, "We are trying 
to showcase British shipbuilding. BAE 
and Babcock in the other consortium 
are doing a fantastic job on the Type 26. 
We are trying to make sure that British 
industry isn’t slagged off by our own. I 
think it [Team Resolute] is a good offering. 
We awarded it to a good consortium, 
who promised not only to come in within 
price, but also to come in on £77 million 
of investment into the yard.” 

Wallace said BAE does not have a spare 
shipyard currently, as it is full of Type 
26 orders. “The problem with British 
shipbuilding is that it has been peak and 
trough for so many years, and it is very 

meeting rooms. We will be judged on our 
own legacy. I’ve no interest in what’s gone 
on in the past. It’s up to us to create the 
next chapter in our history.” And Harland 
& Wolff is busy doing just that. Wood 
says it is pushing on with advance planning 
teams in Spain, Belfast, and London, to 

planning applications for the Belfast 
shipyard’s upgrade programme. 

Team Resolute has pledged to invest an 
additional £77 million in Harland & Wolff’s 
shipyard infrastructure to support the 
UK shipbuilding sector and the FSS build. 
“The contract will deliver more than 1,000 
UK shipyard jobs, generate hundreds of 
graduate and apprentice opportunities 

further jobs throughout the supply chain,” 
UK Defence Secretary Ben Wallace stated 
at the time of the FSS preferred bidder 
announcement in November. 

SHOWCASING BRITISH 
SHIPBUILDING

But a political spat has since ensued with 
some MPs questioning how much of the 
FSS vessels, that will provide munitions, 
stores, and provisions to the Royal Navy’s 
aircraft carriers, will end up being built in 

A rendering of BMT's conceptual design for the Fleet Solid Support vessels (Photo: Crown Copyright/MoD)
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hard to get investment to modernise the 
yards. I wanted whoever won to be able to 
pick a yard and place it.”

IT HASN'T BEEN PLAIN 
SAILING

Harland & Wolff’s CEO seems to take 
all the political backchat and debate about  
the FSS contract in his stride. He says it 
comes down to protection of the duopoly 
[BAE Systems and Babcock] that has been 
in existence. “Questions have been raised 
around workshare on the FSS contract," 
he says. "Before you even get into FSS, 
take the time to consider the percentage 
of UK work and overseas work on Type 
26 and Type 31. We are not a shipbuilding 
nation that can produce everything in-
house. Each of these programmes average 
60% to 65% UK content. FSS will be no 
different.” 

Wood says there are many games being 
played by certain individuals for political 
gain. “This [FSS] is a fantastic decision to 
get UK shipbuilding back on track and build 
an export market from shipbuilding. But 
you’ve got several people who think that 
shouldn’t happen and that ships should only 
be built in two places in Scotland.”

When InfraStrata acquired the shipyard 
in Belfast, Wood says there was an 
agreement between Harland & Wolff and 
Babcock that it would build some of the 
blocks for the Type 31 frigate, but he says 
Babcock ended up doing most of the work 
in-house. “We were pushed out of the 
Type 31 programme,” Wood says, adding 
that Harland & Wolff approached Babcock 
and BAE regarding the FSS contract, but 
was told there was no place for them in 
TeamUK. 

“We weren’t invited,” says Wood. “If 
we had been maybe things would have 
been different." A Babcock spokesperson 
says Harland & Wolff were part of 
TeamUK as a non-exclusive supplier. 
With regards to Type 31, as part of its 
competitive supply chain process, the 
spokesperson says Babcock was happy 
to consider all manufacturing capacity, 

including Harland & Wolff, subject to 
a demonstration of capability and the 
potential to reduce programme risk and 
cost. "We remain fully focused on ensuring 
we deliver value for money for our 
customer and have a clear build strategy 
and strong supply chain for the Type 31 
programme," the spokesperson says.

But given that Harland & Wolff hasn’t 
built a naval vessel for more than 17 

there is a certain level of risk involved? 
Wood doesn’t think so. “Since we came 
out of administration it hasn’t been plain 
sailing,” he admits. “We continue to make 
progress, employing new technologies, 
processes, and systems. When we see the 

there will be a sense of satisfaction. Until 
then, we need to keep working hard.”

Wood says the Belfast shipyard has 
already achieved a lot since InfraStrata 
acquired it. “Initially, I was told you can’t 
build a vessel, you can’t dry dock a cruise 
ship. But we’ve worked on over 150 
vessels, including the Queen Victoria last 
year, and fabricated barges.” Harland & 
Wolff’s ultimate ambition is to create a 
third stream of naval shipbuilding in the 
UK to challenge the so-called ‘duopoly.’ 
Wood says it was also encouraged to 
work with BMT and Navantia on the FSS 
bid because BMT didn’t want to offshore 
the design like TeamUK. “We think it is 
important to have a design capability in the 
UK,” he says.  

DON’T OVERLOOK DESIGN
Monty Long, global business 

development director for Defence, 
Maritime and Security at BMT, says 
sustaining a healthy UK shipbuilding design 
capability is as important as the build yards 
themselves. “Design is an element often 
overlooked in shipbuilding,” he explains.  
“Ultimately, this is where the national IP is 
held. This is what makes a platform special. 
The design house will ultimately specify 
the systems on the platform and its work 

vessel. This needs to be as guarded to a 
nation as the performance of the weapons 
and sensor systems on the platform.”

But in the UK shipbuilding design market 
he says there are very few ‘independent’ 
houses as the large defence primes seek 
to design and build within their core 
offer. However, he says independent UK 
designers are known for their innovation 
and delivering a platform with longevity, 
whether this means survivability, 

challenge faced is the volume of work,” 
says Long.  “A design takes three years, 
with the subsequent build run of the ships 
themselves up to 12 years. So, if a design 
house is only supporting one yard, then 
there is a fallow nine years.”

BMT was involved in the design of the 
Queen Elizabeth class aircraft carriers 
and the MARS Fleet Tanker Programme, 
which was based on its Aegir-26 design. 
However, the MARS vessels were built 
in South Korea by Daewoo Shipbuilding 
and Marine Engineering. So, does it make 
any difference if a vessel designed in the 
UK, is built somewhere else? Long says 
the relationship between the designer 
and yard must be close wherever they are 
geographically. “Whether it is IT systems, 
design standards or quality assurance, 
the seams need to be smooth and 
understood.” The designer is also a key 
player in the acceptance of the platform, 
he adds. 

BMT says its design pedigree and 
experience provide the best possible 

We will be judged on our 
own legacy. I’ve no interest 
in what’s gone on in the 
past. It’s up to us to create 
the next chapter in our 
history.
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foundation for delivering an FSS design 
that will comply with the project 
requirements and provide the capability 
necessary to complete the Carrier Strike 
Group. It also points to Harland & Wolff’s 
and Navantia’s joint unparalleled dry 
dock capacity, which it says will minimise 
the FSS ships entry to service for the 
Carrier Strike Group. “Navantia’s risk 
management experience with Australian 
and Spanish Navies will assure delivery to 
cost, time and quality,” BMT stated when 

May 2020.

DIGITAL SHIPYARD
Wood says Navantia has a reputation 

for building ships on time and on budget: 
“A track record we have not seen here in 
the UK for some time,” he adds. "With 
Navantia and BMT, the level of risk is 

sensible, and our design proposal is really 
good.” Wood says most of the work 
that will be shared between Harland & 
Wolff and Navantia's shipyards will entail 
technology sharing. “We’ve sent people to 
Spain, and they are coming across to work 
here,” he explains. “Robotics and state-
of the-art-machinery will be deployed to 
make sure the production cycle is done in 

As part of the FSS bid, Navantia has 
agreed to transfer its “digital shipyard 
concept,” which includes aspects such as 
robotics and digital connectivity, to all UK 
partners. Details of the digital capabilities 
that will be transferred from Navantia’s 
shipyard in Cadiz, Spain, are protected 
by an NDA, says Wood. But he says it 
will help modernise the Belfast shipyard 
and see robotic steel cutting and more 
autonomous processes implemented.

All FSS blocks will be integrated, and 
testing done in Belfast, says Wood. “We are 
currently deciding what blocks will be built 
in Spain and what blocks in Belfast. There 
will be an increasing work share for us in 
each ship built.” He also points to the social 
and economic value the FSS contract will 
bring as work on the vessels will be spread 
across the whole of the UK, he says, which 
will see levelling up and skills increase. 

Long says the basics of hull metal 
work can (in theory) be undertaken 
anywhere, the important aspect is the 
platform design and the integration of the 
systems. “This may not be palatable to 
some, but is routinely applied across the 
defence shipbuilding sector globally where 
‘modules’ are built in one yard and then 
moved for assembly and integration.” But 
at the end of the day, will the awarding of 
the FSS contract to Team Resolute, help 

Team Resolute is a new cooperation for BMT, Harland & Wolff, and Navantia on the UK’s Future Solid Support (FSS) ships (Photo by Harland & Wolff )
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invigorate the UK’s shipbuilding industry?   
The UK government’s National 

Shipbuilding Strategy (NSS) Refresh, 
published in 2022, clearly aims to reverse 
the trend of the government’s ‘cheque 
book’ purchasing of limited batches of 
ships, which denuded UK yards of what 
other nations would deem core work, 
says Long of BMT. But it also caveats the 
need for inward investment in technology 
and infrastructure to regenerate and 
modernise, he says.  

Some shipbuilding yards had become 
reliant on UK government orders, says 
Long, but the NSS seeks to ensure their 
owners invest to bring their productivity 
up to global standards so they can 
compete on a par with other exporting 
nations. “The challenge we now face is 

that most nations have created their own 
NSS, and the export opportunities are few 
and far between," says Long.  "This could 
potentially leave the volume of orders 

volume of yards we currently have.”  
Corralling the national demand in to 

a single transparent ‘order book’ will 
facilitate obtaining the investment needed 
to regenerate capabilities and modernise 
yards, says Long. “But survival of the 

volume of work to go around.” Wood 
says many of the UK’s shipyards ended up 
closing because prime contractors were 
given government money to keep their 
shipyards open through Terms of Business 
Agreements, which meant they did not 
diversify beyond defence contracts.

However, Harland & Wolff operates 

ferry, defence, oil & gas, and renewables. 
“That means when work in defence peters 
out, we can ramp up in other areas,” 
Wood explains. “We can keep a stable 
workforce instead of having to make 
people redundant and lose skills before a 
new programme comes along.”

The investment it is making in the 
Belfast shipyard, says Wood, will put 
it on a par with the rest of Europe. 
Beyond that, its ambition is to build 
more complicated, high-tech and highly 
integrated ships. “We’re not looking to do 
mass production, but there is a market in 
the UK for a highly sophisticated type of 
vessel, and a niche level of expertise that 
goes into that,” says Wood. 

HMS Queen Elizabeth at Rosyth in Scotland: Most of the major shipbuilding contracts for the Royal Navy have been awarded to Scottish shipyards. But 
Team Resolute's selection as the preferred bid for the FSS contract, will see a third stream of naval shipbuilding brought online at Harland & Wolff 's 
Belfast yard. (Photo by Thomas "Tam" McDonald / Ministry of Defence, OGL 2 http-/www.nationalarchives.gov.uk/doc/open-government-licence/version/2, via Wikimedia Commons)
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Russia’s prized Black Sea Fleet, 
which is charged with ensuring 
vital sea lines remain under 

major setbacks during the war in Ukraine. 

destroyed is nowhere near the number 

damage and losses have been mounting 
in recent months thanks to audacious 

naval drones, which are thought to have 

sunk by two Neptune anti-ship missiles 

14 and that the Russian Navy withdrew 

Russia’s maritime woes in Ukraine. These 

you consider that Ukraine doesn’t have a 

Russia’s maritime losses early on in 
the war in Ukraine were enough to 

adopt a new Naval Doctrine during Navy 

Russia’s Naval Doctrine was last updated 

CHANGES

COURSE
RUSSIA

naval strategy to keep pace with the latest 
developments. 

on Black Sea Fleet ships at the Sevastopol 
naval base using unmanned naval drones, 

in the Black Sea, demonstrating that it is 
desperate to protect its warships against 

United Services Institute (RUSI), says 
Russia’s latest maritime doctrine contains 

(Photo: Russian Ministry of Defence)

Against the backdrop of embarassing losses 
suffered by the Black Sea Fleet in the war in 
Ukraine, Russia has outlined ambitious plans 
for improving sea access and expanding its 

constraints, can it fully realise its ambitions?

By Tayfun Ozberk
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Russia’s ability to resource its maritime 
ambitions and continue the production 

likely to be constrained in an environment 

Russian hope that the NSR [Northern Sea 
Route] can be made a key artery through 

AVOIDING ECONOMIC 
STRANGULATION

Russia’s new maritime doctrine 

world’s oceans poses the greatest threat 
to Russia’s homeland, which boasts 

highlights Russia’s economic and political 

extensive maritime border and proximity 
to the sea, Russia lacks direct access to 

sea access as a strategic weakness and 

programme to compensate. It also sees 
sea access as a chance to avoid economic 
strangulation and social isolation.

Its new naval doctrine has a two-

territorial waters, exclusive economic 

Northern Sea Route, as well as the Sea 

impact on the country’s economic 
development. The Black Sea and the 
Baltic Sea are Russia’s primary ports, and 

other countries’ navies in these waters 
constitutes a direct threat, which its navy 

is prepared to respond to appropriately.

Route, between North
Bering Strait,
global market competitiveness. 

The policy also contemplates the 

Bering Sea.
Samuel Bendett, a research analyst 

Russia’s priorities is increasing the volume 

related to the marine environment, 

Photo: Russian MoD)
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risks to Russia’s maritime activity is a lack 

technology to expand its naval presence.

areas, such as operational readiness, 
logistics, leadership, and training. In 

to strike ships in Russia’s Black Sea Fleet 

LOW READINESS

and those that preceded it, more than 
one doctrine is needed to address the 

the war, such as training and logistics. But 

when it was hit and had not received 

capabilities to realise its ambitions. 

Navy in the Russian-Ukraine War is its 

considered a step towards healing it, but 
time will show how the navy applies the 

remedy its deterrence. 

ABOUT THE AUTHOR
Tayfun Ozberk is a Turkish-based 

Photo: Russian MoD)

develop promising weapons systems and 

it must invest in the maritime sector and 
create cutting-edge technologies. First, it 
must establish a strong navy and merchant 

transport ships. The navy currently 

due to be decommissioned.

independent technologies to build up its 

imports. Foreign components represent 

outdated shipyards, repairing and building 

Shipbuilders can only realise a portion 

aimed at obtaining systematic knowledge 

productivity and mineral resources in the 

says Bendett. 

expansive commitment given the ongoing 
war in Ukraine. The new maritime 

technology, pointing to the development 

TIME, MONEY AND 
TECHNOLOGY NEEDED
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CRISTANINI Large Volume Decontamination 
(LVD-X system): Overcoming Internal 
Contamination 
Cristanini

The effects of Chemical and Biological weapons and Toxic 
Industrial Materials on buildings and their occupants have 
received greater attention of late, particularly for those 

with responsibility for Critical National Infrastructure. 
The effects, however, are very much dependent on a myriad 

of factors: to wit, the type and extent of incident, the hazardous 
agents released, the location of the release, climatic factors, 
the characteristic of the materials exposed to the agent, and 

conditioning systems.  The consequences of such an incident will 
depend largely on the employment of effective decontamination 
methods and standards. 

despite it being a novel, naturally occurring pathogen dispersed 
globally though free trade and international travel. 

vaporised form is widely used for ‘large volume’ biological 
decontamination in hospitals, largely because it is not an 
aggressive decontaminant. 

CRISTANINI’s LVD-X technology for “large volume” 
decontamination uses two separate liquid components, which 
accelerate rapid dispersion throughout the contaminated area, 
decontaminating both the air and surfaces within the building or 
aircraft.

The radicals are generated by a heterogeneous catalyst 
combined with UV radiation. LVD-X generates and disseminates 

peroxide solution. The components accelerate rapid dispersion 
throughout the contaminated area, decontaminating both the air 
and surfaces within the building.

Switzerland: Armoured tank decontamination with Sanijet C.921 and Sanijetgun Lance
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Of course, building interiors contain large surfaces composed 
of a variety of complex, sensitive and porous materials, presented 
in whatever state that the release occurred. To determine the 

different materials contaminated with vaporised chemical agents 
GB, GD and HD. The six materials selected for testing were 

painted concrete and Chemical Agent Resistant Coating.

TESTING OBJECTIVES
   The testing objectives were to:

a) Determine adsorptivity of selected indoor building surfaces 
exposed to vaporized CW agents;

b) Determine residual chemical agent within the substrate 
material structure after application of LVD-X technology.

LVD-X DECONTAMINANT
CRISTANINI’s LVD-X decontaminant comprises a water-based 

activator and a 30% Hydrogen Peroxide solution.  For air and 
surface activation (generates the reaction media) the water-
based activator is used. The surface activation mixture should 
be applied either prior to the hydroxyl radicals deposition or 
simultaneously.  The decontamination reaction is based on the 
chemical degradation of CB agents due to the substantial oxidizing 
effects of the hydroxyl radicals.  These in turn are generated 
by the catalytic decomposition of Hydrogen Peroxide (H2O2) in 
the application device through a heterogeneous metal catalyst 
combined with UV radiation. Due to its instability, the hydroxyl 
radical must be generated continuously during application. 

CHEMICAL WARFARE 
AGENTS

Measured samples of three types of CW 
agent were employed for testing:
- Sulfur Mustard, (bis(2-chloroethyl) 

98.5 %, 
- Soman, O-pinacolyl 

GD agent, purity 90.6 %,
- Sarin, Isopropyl 

GB agent, purity 98.7%.
Agents were chosen as they are easily 

optimised for contaminating critical 

EXPERIMENTAL 
PERFORMANCE 
CONFIGURATION

The LVD-X aggregate was placed 

was placed inside the chamber at a height of one meter, with the 
angle of the aerosolised stream orientated towards the samples 

The LVD-X aggregate was enabled to spray the activation water 
mixture and active hydroxyl radical decontamination solution, 
either simultaneously via both pipelines, or consecutively, starting 
with the water mixture.  The simultaneous deposition was used 
for testing purposes.

CONCLUSIONS
On the basis of testing results LVD-X decontamination 

technology is effective in decontamination of selected indoor 
building surfaces, which have been contaminated by vaporised 
CW agents. 

Materials resistant to the penetration of vaporised CW agents 
(CAR) as well as the adsorptive materials such as PCN and GYB 
are decontaminated to below contact hazard threshold level using 
the standard LVD-X decontamination procedure. 

Decontamination of organic materials such as protein-fulvic 

agents into their structure, is more challenging. 

in different positions resulted in less homogeneity. Experimental 
trials with a rotating nozzle and its delivery through a robotised 
platform are ongoing. This will undoubtedly optimise the results 
achieved so far. 

A NBCR Reconnaissance Vehicle in Saudi Arabia
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