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Editorial

With this issue of European Security & Defence (ESD), the last one in 2021, 
I would like to thank all of our readers and advertisers for their continued 
trust and confidence in our work. My thanks also go to all colleagues, asso-
ciates and authors who have contributed their valuable share to the excellent 
results achieved by the magazine in 2021.

Even in times of the COVID-19 pandemic, ESD has reached an unprecedent-
ed number of readers compared to the entire period since 2015 when the 
magazine was launched in its current format.

The overall result clearly shows that an independent trade journal like ESD is 
of vital importance to provide a print and online platform for the exchange 
of information among and between all players in the global defence arena. 
For next year and the years to come, we will continue in our efforts to con-
solidate and increase the magazine’s global distribution and readership, as 
well as meet the high quality standards that we have set for ourselves and 
that our readers expect from us regarding the magazine and its website’s 
content.

You may also expect further growth in the 'Tamm Media family' including 
continued efforts to firmly establish ESD's naval sister magazine under a new 
name as an internationally recognised trade journal, both print and online. 
I wish everybody a relaxing holiday season and the best possible success for 
the years to come.

Sincerely Yours,

Peter Tamm
Owner, President & CEO
Tamm Media

Achievements  
and Perspectives
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The agility of a tank is its ability to speed up, turn, 
jink, and stop. To move heavier MBTs, powerful 
engines that generate tremendous horsepower are required.
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While gasoline and kerosene have been the 
main fuels for aircraft for decades, contemporary 
concepts favour hybrid and all-electric power units.
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Gyro modules and Inertial Measurement Units
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SurTec 650 surface treated, backward compatibility, 50 grams 

weight, 100% helium leak tested, guaranteed 
availability 10+ years
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Firms & Faces

   Naval Vessels Lürssen  
Launched
(lh) Bremen-based Lürssen shipyard group is 
operating its naval shipbuilding activities under 
the new brand Naval Vessels Lürssen (NVL) 
with immediate effect. As independent com-
panies, all defence locations, and thus all ship-
building capabilities of the Defence division, 
will be united in the new NVL Group, Lürssen 
announced at the end of September.
As the future umbrella company of the NVL 
Group, the independent company NVL was 
spun off from Fr. Lürssen Werft GmbH & Co. 
KG. According to the information provided, 
the NVL Group is now responsible for the en-
tire newbuilding spectrum as well as all repair 
activities of naval and coast guard vessels. New 
construction and refits of yachts will continue 
unchanged under the Lürssen brand with Fr. 
Lürssen Werft as the holding company.
“With the Yacht and Defence divisions, we 
serve very different and increasingly het-

erogeneous markets and target groups. In 
addition, the complexity in both civil and 
military shipbuilding is growing,” explains 
Friedrich Lürßen, shareholder of the Lürssen 
Group. The management and owners de-
cided on the separation of the two divisions 
in order to optimally exploit the competen-
cies as a shipbuilder and the infrastructure at 
the shipyard locations, Lürßen states.
According to his cousin and co-partner Peter 
Lürßen, the split into two divisions is intend-
ed to strengthen national and international 
competitiveness and position the group of 
companies for the challenges of the future.
The umbrella company of the NVL Group, 
based in Bremen-Vegesack, is managed 
jointly by Klaus Borgschulte and Tim Wagner 
as spokespersons alongside Dirk Malgowski 
and Lena Ströbele as managing directors. 
The NVL Group includes the newbuild-
ing sites at Peene-Werft in Wolgast and 
Blohm+Voss in Hamburg, the service ac-
tivities of Lürssen Logistics, the two repair 
yards Neue Jadewerft in Wilhelmshaven and 
Norderwerft in Hamburg as well as sites in 
Australia, Bulgaria and Brunei.
“All current projects for the German Navy 
and for our international customers will con-
tinue unchanged under the new umbrella 
brand,” explains Tim Wagner. “As a private-
ly managed shipyard group, we are and will 

   Daimler to be Divided
(gwh) Daimler AG announced the split-up of the 
company in two independent business units, 
effective from 01 October 2021.Mercedes-
Benz AG will be in charge for the development, 
production and distribution of passenger cars 
and vans, while and Daimler Truck AG will con-
centrate on the lorry business. Daimler Mobility 
AG will be merged into the other two compa-
nies. Chairman of the Board of Management of 
the higher-revenue Mercedes-Benz AG will be 
Ola Källenius. Daimler Truck AG will continue to 
be led by Martin Daum.
Since 2019, three subsidiaries had operated 
under the umbrella of Daimler AG: Mercedes-
Benz AG, Daimler Truck AG and Daimler Mo-
bility AG for financing and mobility solutions. 
There were numerous interdependencies and 
joint activities between the three subsidiaries, 
e.g. in sales, research and human resources.
Daimler Trucks will continue to include Mer-
cedes-Benz Special Trucks (MBS), which is 
responsible for manufacturing the UNIMOG, 
ZETROS and ECONIC trucks, configuring them 
according to customer requirements and sell-
ing them. This also includes the variants that 

remain independent and thus very flexible.”
Under the Lürssen brand, the entire new-
building portfolio of the Yacht division will 
be continued unchanged by the Bremen-
based Fr. Lürssen Werft together with the 
Lürssen-Kröger Werft in Schacht-Audorf. 
Likewise, all activities in the field of yacht 
refits and services at the Bremen and Ham-
burg locations will be managed from the 
Yacht division. Fr. Lürssen Werft as the um-
brella company of the yacht division is man-
aged by Peter Lürßen as Chairman, Justus 
Reinke, Lena Ströbele, Sebastian Rheineck 
and York Ilgner. According to the press re-
lease, both divisions with all their associated 
companies will remain part of the Lürssen 
Group, which will continue to be family-run.
On the other hand, Lürssen apparently in-
tends to withdraw from the unprofitable 
business of ship maintenance and repair 
at its Blohm + Voss shipyard in Hamburg, 
which it acquired a few years ago. Accord-
ing to media reports, Peter Lürßen intends 
to discontinue this business. At the same 
time, the number of employees is to be 
reduced. There is speculation in the media 
that this could affect up to a fifth of the ap-
proximately 600 jobs at Blohm + Voss.
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   Anne Quillon Appointed 
Procurement Director at Naval 
Group

 (jh) Naval Group 
has announced 
the appointment 
of Anne Quil-
lon as Director 
of Procurement, 
Sourcing and 
Supplier Manage-
ment within the 
Operations and 
Performance De-

partment of company. She will manage 
all of Naval Group’s resources in the area 
of purchasing and will define the group’s 
“responsible purchasing” policy and man-
age its performance. She will also support 
the group’s subsidiaries.
Anne Quillon is 45 years old and joined 
Naval Group on 8 October 2021. She holds 
a degree in political science and a mas-
ter’s degree in purchasing and supply chain 
management. She began her career as a 
consultant in sourcing and supply chain and 
then held several purchasing and supply 
chain positions at Safran, which she joined 
in 2002 and left in 2010. Anne Quillon then 
joined Alstom Power as France Sourcing Di-
rector before she was appointed Sourcing 
and Procurement Director for the Europe, 
Middle East and Africa region until 2015. 
She then became Head of Global Sourcing 
at GE Renewable Energy.
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are equipped according to military require-
ments and are grouped under Mercedes-Benz 
Military Vehicles. Whether and how the mili-
tary versions of the G-Class can be assigned 
here has not yet been conclusively clarified.
The division of the group into two independ-
ent companies is intended to increase cus-
tomer proximity and efficiency. The customer 
base for Mercedes-Benz is primarily made up 
of private customers, while Daimler Trucks 
is primarily geared towards customers from 
companies, organisations and authorities. At 
present, joint undertakings and property (doc-
uments, real estate and e.g. the Mercedes-
Benz Museum) are being split up and assigned 
to the new owners.
For customers, changes result from the fact 
that the sales organisations are being re-
organised and in some cases rebuilt. Con-
tracts have to be concluded for contacts 
between the companies, as between two 
completely foreign companies. (Informal) 
agreements are also no longer permissible 
for antitrust reasons.
Mercedes-Benz AG and Daimler AG are to be 
listed in the DAX 40 on 01 December 2021.
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   Nexter & STV Sign  
Ammunition Agreement
 (jh) Nexter Group has signed an agreement 
with Czech manufacturer STV Group for the 
local supply and certification of shells and 
modular charges.

Nexter undertakes to support the certification 
of artillery ammunition manufactured locally 
by STV Group for use on the CAESAR artil-
lery system. The agreement also provides for 
the acquisition from Nexter of specific 155mm 
ammunition such as flare (LU 215), smoke (LU 
217) and anti-tank (BONUS) rounds.

   New CH-53K Series  
Production Facility
(gwh) Sikorsky has announced the delivery 
of the first CH-53K to the US Marine Corps 
(USMC) from its newly built series produc-
tion facility.
The hallmark of the modernised plant is said 
to be its comprehensive digitisation. From the 
first design to the last screw, all processes, 
the corresponding documentation and the 
technical procedures are bundled in a digital 
system, the “digital thread”, the company 
writes.  This supports manufacturing accord-
ing to the corresponding quality and safety 
standards, as well as to precisely monitor the 
installation of the individual components.
At the production plant, CH-53K series pro-
duction takes place at six stations. 36 helicop-
ters are currently in various preliminary stages 
of series production. Lockheed Martin point-
ed out that all critical components are manu-
factured or finally assembled at the plant. The 
T408 engines, which are the result of a direct 
collaboration between engine manufacturer 
General Electric (GE) and MTU Aero Engines 
of Germany, are also assembled at the facility. 
The entire facility offers potential to expand 

   Thales & Weibel Sign  
Cooperation Agreement
(jh) Thales and Weibel Scientific have 
signed a cooperation agreement with 
the objective to create shared interna-
tional export opportunities, according to 
a press release from Weibel. The agree-
ment covers the integration of Weibel’s 
short-range ground mission radars with 
the Thales radar portfolio to address 
Ground Based Air Defence (GBAD) or C-
UAV missions. The agreement was signed 
at the Danish Embassy in Paris during the 
Danish Industrial Days in the presence 
of the French Minister of Armed Forces, 
Florence Parly, and Danish Minister of De-
fence Trine Bramsen.  

The agreement is expected to leverage 
Thales’ international radar position. In 
particular, Thales will offer a common 
solution for the Danish Army’s Ground 
Based Air Defence incorporating the Wei-
bel XENTA-M5 radar integrated with the 
Thales GBAD solution.
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the production rate if needed. Plans for pro-
duction extend well beyond 2032.
According to the company, the CH-53K is 
currently undergoing the final stages of op-
erational testing with the USMC. Crews and 
technicians from the force are now operating 
the aircraft completely autonomously with 
the objective to complete the flight pro-
gramme for the transfer of the aircraft into 
operational service.
The USMC is procuring a total of 200 trans-
port helicopters at a unit cost of about 
€105M. Israel decided earlier this year to 
procure 18 CH-53Ks. In the – currently 
interrupted – competition for the heavy 
transport helicopter of the German Armed 
Forces, the CH-53K is one of the two com-
petitors. The demand in Germany is for ap-
proximately 50 aircraft.
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   Calian Acquires SimFront0
(jh) Calian Group Ltd. has announced the ac-
quisition of Canadian-based SimFront, effec-
tive immediately, in an agreement valued at 
up to CDN$15M. Calian and SimFront have 
a 15-year collaborative relationship with the 
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   Milrem Robotics Launches 

Cooperation with Lumina
(jh) Milrem Robotics has announced a co-
operation agreement with Lumina Tech-
nology Partners (Lumina) in Canada. Un-
der the agreement, Lumina will offer the 
full portfolio of Milrem Robotics products, 
including the THeMIS and MULTISCOPE 
UGVs to both public-sector and commer-
cial customers, taking advantage of the 
available payloads to address a variety of 
applications including firefighting, trans-
port and logistics, emergency response 
and monitoring.
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Canadian Department of National Defence. 
During this period, the SimFront Virtual Com-
mand and Control Interface (VCCI) tool suite 
has served in support of simulation-to-Com-
mand, Control, Communications, Comput-
ers, Intelligence, Surveillance and Reconnais-
sance (C4ISR) integration/interoperability and 
After-Action Review (AAR). The VCCI tool 
suite, combined with Calian MaestroEDE™, 
will now enable Calian to provide end-to-end 
military training and simulation capabilities 
and pursue new opportunities with custom-
ers seeking integration and immersive training 
support.

SimFront integration and augmented/virtual/
mixed reality solutions elevate Calian capabili-
ties in this area. SimFront customers include 
the Canadian Navy and Army, the UK Ministry 
of Defence and customers in the Asia Pacific 
region. Their simulation-to-C4ISR integration 
expertise and solutions support, and strength-
en, decision-making, performance and readi-
ness of tactical commanders and staff in op-
erational environments.
In addition, SimFront is also involved in immer-
sive training simulations for the healthcare and 
oil & gas industries having been developing 
simulation software since 2013. These simula-
tions are expected to improve employee safety 
and performance against identified tasks.
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   Rheinmetall Submits  
BAFO to Australia
(jh) Rheinmetall has submitted the com-
pany’s LYNX Infantry Fighting Vehicle (IFV) 
Best And Final Offer (BAFO) for the Aus-
tralian Department of Defence LAND 400 
Phase 3 Mounted Close Combat Capabil-
ity tender. Rheinmetall is one of two con-
tenders for this procurement project, the 
other being Hanwha Defense Australia, 
offering the REDBACK IFV.

Rheinmetall Defence Australia Managing 
Director, Gary Stewart said the LYNX is 
a next generation tracked, digitised and 
highly protected IFV offering a step-
change in Army’s capabilities. The compa-
ny has developed the LYNX with a growth 
path to meet continually evolving military 
needs throughout its anticipated 40 year 
life, the company writes.
Submitting the BAFO represents the final 
deliverable of the two year Risk Manage-
ment Activity (RMA) undertaken by the 
Department of Defence.

   Product 305E –  
New Russian Airborne Missile 
(yl) Recently procured Mil and Kamov com-
bat helicopters are to be equipped with the 
new 305E multipurpose missile developed 
by the Kolomna-based KBM Design Bureau.
The missile has been  earmarked positioned 
as a main armament element for the Mi-
28NM and Ka-52M aircraft. During the 
ARMY-2021 exhibition, the Russian MoD 
signed a contract with the Russian Heli-
copters (RH) holding for the delivery of 30 

   MANTIS Weapon Station 
Wins GOLDEN IDET 2021
(jh) Czech electro-optical systems developer 
EVPÚ Defence a.s. has announced that the 
company was awarded the GOLDEN IDET 
2021 for the MANTIS RCWS, its new remote 
controlled weapon station for up to 12.7 
mm calibre machine guns. The GOLDEN 
IDET is awarded by BVV Trade Fairs Brno, the 
organiser of the bi-annual IDET defence ex-
hibition in Brno, Czech Republic, for the best 

   KATALYST – New Electronic 
Architecture for Combat  
Vehicles
(gwh) At the AUSA Annual Meeting, Gen-
eral Dynamics Landsystems (GDLS) unveiled 
its Next Generation Electronic Architecture 
(NGEA) designated KATALYST. The NGEA 
was presented integrated with a heavy un-
manned combat vehicle serving as a dem-
onstrator.

The increasing number of electronic and 
electrical devices for reconnaissance, com-
munication, fire control, weapon systems 
and electronic warfare is constantly placing 
new and higher demands on the manage-
ment of data and energy flows in combat 
vehicles. NATO has set a standard for this 
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with the NATO Generic Vehicle Architecture 
(NGVA). The KATALYST Next Generation 
Electronic Architecture is based on the same 
Modular Open Systems Approach (MOSA) 
and is designed to meet NATO standards, 
GDLS said, pointing out that the KATALYST 
architecture offers scaleable and modular 
hardware and software for next generation 
capabilities on all future platforms and can 
serve as a basis for continuous modernisation 
to optimise performance, size, weight, power 
and cost (SWaP-C).
GDLS explained the concept of KATALYST 
by analogy with a mobile phone. KATALYST 
provides the electronic components and the 
operating system on the basis of which new 
applications for future capabilities can be im-
plemented at any time with almost unlimited 
capacity. The hardware includes sensors, 
computer processors, standard I/O interfac-
es, Ethernet and CAN bus data exchange, 
and crew display. KATALYST is also capable 
of integrating other vehicle subsystems, such 
as active protection or defence from UAS, 
according to the company. 
For the AUSA Annual Meeting, GDLS had 
presented a technology demonstrator with 
KATALYST architecture showing capability 
gains in all categories. The company stressed 
that mobility (obstacle avoidance, path plan-
ning), lethality (object detection, object 
identification/recognition, automatic target 
prioritisation) and survivability/reconnais-
sance (360-degree situational awareness, 
see-through armour, terrain analysis) were 
significantly improved.
KATALYST was developed with the OMFV 
programme in mind, with which the US 
Army intends to replace the BRADLEY infan-
try fighting vehicle. General Dynamics Land 
Systems has been selected for Phase II of 
the OMFV programme and is working with 
the US Army to develop the overall system 
requirements. In the next phase of the pro-
gramme, from 2022, the company plans to 
build a prototype for the OMFV programme.
Elements of the KATALYST NGEA are already 
integrated with several US Army and US Ma-
rine Corps prototype vehicles, GDLS said. 

Image: GDLS

modernised Ka-52M helicopters between 
2022 and 2023. Simultaneously, Rostvertol 
was awarded a contract for 98 Mi-28NM 
helicopters by 2027. 
The missile was advertised as combat 
proven and approved for export, which ex-
plains the letter «E» in the designation. It 
is designed according to the aerodynamic 
"duck" scheme, the rudders are located at 
the warhead, and the foldable wings at the 
tail part of the body. 
According to data published by the manu-
facturer, the 305E missile has a weight of 
105 kg, a length of 1945 mm, and a body 
diameter of 200 mm. The weight of the 
blast-fragmentation warhead is 25 kg. The 
solid-propellant engine provides a top speed 
of 250 m s, the flight range is said to be 
in excess of 14,500 m. During flight, the 
missile operates at altitudes between 100 
and 600 m. Accordig to the company, the 
modular configuration allows for the use of 
different warheads.
For guidance, inertial guidance is combined 
with satellite navigation autonomous guid-
ance controlled by the seeker with the op-
tion to involve a man-in-the-loop for the ter-
minal phase of the trajectory. The missile is 
fired from the APU-305 launchers, designed 
for one or two missiles.



   New Member of the LYNX 
Vehicle Family
(gwh) At Rheinmetall's Australian Military 
Vehicle Centre of Excellence (MILVEHCOE), 
the company has unveiled a new variant of 
the LYNX KF41 tracked vehicle. The LYNX 
Combat Support Vehicle (CSV) has been 
developed in Australia with the support of 
more than 100 industry partners.
The LYNX CSV is based on the LYNX IFV 
infantry fighting vehicle. The modular de-
sign of the basic vehicle was exploited to 
allow for the integration of components 
from a wide range of suppliers, as well as 
reconfiguration of the vehicle hull.
The CSV has been designed for combat 
vehicle recovery and repair tasks as well 
as mobility and logistics support. A five-
tonne crane is mounted on the rear cover, 
which can be used for the recovery of 
vehicles or to move heavy loads. An aux-
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exhibits presented at the trade fair. Com-
petition categories cover military and secu-
rity equipment, military and security com-
munication and information technologies, 
military and security logistics and services, 
and training and preparation of military and 
police professionals.
MANTIS is a compact RCWS designed for 
machine guns up to 12.7 mm calibre. It is 
primarily intended for installation on ar-
moured vehicles but, according to the com-
pany, its light weight and robust stabilisation 
allow installation on a variety of platforms 
including naval vessels. MANTIS enables 
24/7 target detection, high precision firing 
and perimeter protection through the use 
of its electro-optical container with a full 
HD day camera, HD thermal imager, laser 
rangefinder and an optional aiming camera, 
the company says emphasising the system’s 
stabilised design with four (2+2) axes in azi-
muth and elevation as the probably most 
significant element of innovation.

iliary tank enables the supply of fuel to 
external consumers (field filling station). 
A clearing blade is mounted on the front 
that can be equipped with ripper teeth. 
For self-defence, the vehicle features a 
remote-controlled weapon station for 
machine guns up to 12.5 mm and a 40 
mm grenade machine launcher.
With the LYNX IFV, Rheinmetall is a con-
tender in the Australian LAND 400 Phase 
3 programme. A procurement decision for 
some 450 IFVs is expected in 2022. The 
Australian Army aims to achieve Initial Op-
erating Capability (IOC) in 2024/25 and Full 
Operating Capability (FOC) by 2030/31.
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   Plasan Unveils ATeMM
(jh) At this year’s AUSA Annual Meeting in 
Washington DC, Plasan unveiled the All-
Terrain electric Mission Module (ATeMM) as 

a modular electric vehicle that can link to a 
legacy 4×4, providing 2,500 lbs of addition-
al payload. Alternatively, two ATeMMs can 
be coupled forming a standalone 4×4 elec-
tric vehicle with 5,000lbs of mission payload 
capacity powered by a 74kWh battery pack 

Ph
ot

o:
 P

la
sa

n

and operated via remote control. Besides, 
the ATeMM-T is ready for autonomous con-
trol integration, the company says.

   Telerob to Supply Latvia  
with UGVs
(gwh) Telerob, which recently became a 
wholly owned subsidiary of AeroVironment, 
has been contracted by the Latvian Ministry 
of Defence to supply TELEMAX EVO HYBRID 
and tEODo EVO UGVs as well as technical 
support for the Latvian Armed Forces, Aero-
Vironment announced at the end of Septem-
ber 2021. The multi-million euro order was 
placed in July 2021, and the agreed deliveries 
are to be completed this year.

AeroVironment describes the key features of 
the two UGVs as follows. The tEODor EVO is 
purpose-built for explosive ordnance disposal 
and disarming improvised explosive devices. 
The UGV features a 6-axis manipulator with 
telescopic reach, is heavy-lift capable (220 
pounds/100 kilograms) and can precisely 
handle hazardous materials with a 12-inch 
(300 millimeter) gripper that features an in-
tegrated laser rangefinder, video input and 
data interface.
TELEMAX EVO HYBRID is a versatile UGV 
featuring compact dimensions and a strong 
lift capacity up to 82 pounds (37 kgs). It 
comes with a six axis precision manipulator 
with Tool Center Point Control to give opera-
tors humanlike control and a four track drive 
system with auto-levelling to easily handle 
multiple gradients, gaps and terrains.
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   Safran Maritime PATROLLER 
in OCEAN2020
(jh) The maritime patrol version of Safran’s PA-
TROLLER drone has shown its ability to meet 
the maritime surveillance needs of navies or 
European maritime surveillance agencies as 
part of the European project OCEAN2020, 
Safran writes in a press release.

The project is funded by the European 
Commission within the scope of the Eu-
ropean Defence Agency’s preparatory 
defence research action contract. The 
project entailed naval exercises in the Bal-
tic Sea at the end of August, bringing to-
gether 18 partners, including five navies, 
for the final OCEAN2020 demonstration. 
It was designed to show that the com-
bined use of drones operating in different 
maritime environments (air, surface, un-
derwater) would give command centres a 
better grasp of the tactical situation.
The PATROLLER drone showed its inter-
operability during the demonstration, in-
cluding the real-time transmission of data 
from its sensors (radar tactical situation, 
multispectral videos) to the tactical op-
erations centre (at a Swedish army test 
centre in Ravlunda) and to the Maritime 
Operations Control Centre (MOC) at the 
European Defence Agency premises.
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   New Variants of the  
Infantry Squad Vehicle
(gwh) At the AUSA Annual Meeting in 
Washington D-C., General Motors De-
fense (GMD) presented new variants of 
the Infantry Squad Vehicle (ISV). Accord-
ing to GMD, the ideas are based on expe-
rience gained during testing of the ISV, as 
well as feedback from the troops.
The ISV 5 Heavy Weapon Gun Carrier has 
been equipped with a heavy machine gun 
(12.7 mm) on a ring mount. In addition, the 
crew can use light machine guns via pintle 

mounts on both sides. The vehicle is suitable 
for fire support, e.g. of airborne troops. Four 
of the nine seats are assigned as operator 
station and ammunition storage. The ISV 5 
has not yet been ordered by the US Army, 
Steve duMont, President of GM Defence, 
said at the presentation of the vehicle.
An all-electric version of the ISV was also 
presented at the event. In this vehicle, 
GM's eCrate electric powertrain replaces 
the internal combustion engine. The elec-
tric motor under the bonnet has an output 
of 149 kW and is powered by a 60 kWh 
battery, providing a range of between 110 
and 240 km, according to the company. 
The drive is on the rear axle. Reportedly, 
all-wheel drive is also possible. Armament 
consists of a remote-controlled R150 
weapon station from EOS, which weighs 
less than 80 kg and can be equipped with 
machine guns up to 12.7 mm. The elec-
tric drive enables almost silent driving and 
observation (silent watch). The all-electric 
version also loses four seats to make room 
for the battery under a load floor.  
In 2020, GMD was contracted by the 
US Army Contracting Command to de-
liver 649 ISVs by 2024 for US$214 million 
(about €185 million). To date, 70 vehicles 
have been delivered. The production rate 
is eight ISVs per month. The US Army has 
a total requirement of 2,065 ISV, to be 
covered in the next ten years.
The ISV is based on a Chevrolet COLO-
RADO ZR2 and is powered by a 136 kW 
diesel engine. The curb weight amounts 
to 2.3 tonnes offering a payload capac-
ity of 1.5 tonne. The nine-person crew 
is accommodated in four rows of seats 
with a view to all directions. The vehicle 
can be airlifted by helicopters such as the 
UH-60 BLACKHAWK and in the CH-47 
CHINOOK.
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   Palm-Sized BNET NANO  
to Debut
(gwh) Israeli manufacturer Rafael has an-
nounced the addition of the ultra-small 
BNET Nano handheld radio to the BNET 
family. The new palm-sized radio has the 
technological features of the wider family, 
including scalability, multi-channel recep-
tion and spectrum superiority, Rafael writes.
The BNET family features include multi-
channel reception technology, high net-
work capacity in terms of data rates and 
number of network subscribers in addi-
tion to minimal delays. The company de-
scribes BNET as a lightweight radio unit 
that enables point-to-point and point-
to-multipoint topology as well as ad-hoc 
mesh network, with SDR Full IP design 

that supports connectivity of the entire 
brigade deployment area. BNET Nano 
works in areas where GPS is not available, 
an increasingly typical scenario on today’s 
battlefield.
Rafael plans to unveil the new handheld ra-
dio to the trade public at the upcoming SIT-
DEF (Peru), Expodefensa (Colombia), FEIN-
DEF (Spain) and ADEX (Korea) exhibitions.
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   NCI Agency to Procure  
Education & Training Services
(jh) According to a press release, the NATO 
Communications and Information Agency 
(NCI Agency) plans to release a formal 
Invitation for Bids (IFB) to procure com-
mercially available education and train-
ing services for NATO. The NCI Agency 
may award multiple contracts, based on 
nine training lots specifically set up in the 
IFB, which will be released in the coming 

weeks. The awards could be worth up to 
an estimated €10M in total depending on 
the services offered. The agreements will 
include a base period of three years, fol-
lowed by two optional years.
These services will be managed by the 
Agency’s NCI Academy, which delivers 
C4ISR and cyber training for NATO sys-
tems and services. Operators trained in 
the Academy will go on to operate and 
maintain NATO’s information technology 
and communications systems, as well as 
its ballistic missile and cyber defence.
The NCI Academy is particularly inter-
ested in acquiring commercial-off-the-
shelf training and consultancy services 
to meet growing requirements for skills 
and knowledge. The commercial training 
services covered under this IFB include:



   Naval Group Awarded  
Design Contract for French OPV 
(jh) The French Defence Procurement 
Agency (DGA) has awarded Naval Group 
the contract for the preliminary and de-
tailed design of the ocean patrol vessel 
programme, the company has informed 
in a press release. 
This award follows on from the signature 
of the framework agreement on 23 Oc-
tober 2020 for the study, development, 
production and initial operational mainte-
nance of ten ocean patrol vessels for the 
French Navy. 
A first contract had been awarded to Na-
val Group by DGA for the design and value 
analysis on 23 June 2021. The contract for 
a ship construction monitoring service is 
expected later. 

The ocean patrol vessels programme aims 
at the renewal of the six high seas patrol 
vessels (ex-AVISOS A69) based in Brest 
and Toulon, and the public service patrol 
vessels based in Cherbourg. The mission 
spectrum of the new units will include 
support to deterrence, autonomous situa-
tion assessment in areas of sovereignty or 
interest, escort, evacuation of nationals, 
and protection of national interests in the 
maritime approaches. 
This programme is part of an industrial 
scheme involving collaboration between 
civil and military entities. Naval Group, as 
overall project architect, is in charge of 
the design of these ships. DGA will en-
trust the construction to all or part of the RCWS Mantis

Golden IDET 2021 winner

• Instructor-led training complemented 
by virtual training delivery capabilities

• Official examination and certification
• Online training subscriptions and
• Training consultancy services
This contract is supposed to help the NCI 
Agency ensure NATO remains up-to-date 
with the latest commercial education and 
training solutions. Working with industry, 
the NCI Academy will support NATO in 
attracting and maintaining a tech-savvy 
professional workforce that is prepared 
for the future. The Agency plans to award 
a contract by the end of 2021.
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production shipyards that were awarded 
the framework agreement for deliveries 
between 2025 and 2029.

   GA-ASI Completes Maritime 
Demonstrations in Europe
(jh) General Atomics Aeronautical Systems 
Inc. has reported the completion of a series of 
flight demonstrations that featured a compa-
ny-owned MQ-9B SeaGuardian® Remotely 
Piloted Aircraft (RPA) in partnership with the 
Royal Air Force (RAF). The demonstration se-
ries began on 25 August and ended with the 
completion of the UK’s Exercise JOINT WAR-
RIOR on 30 September 2021.

The objective of the flights was to show-
case the operational capabilities of the 
MQ-9B, including the platform’s maritime 
Intelligence, Surveillance and Reconnais-
sance, Detect and Avoid System, endur-
ance and interopera-
bility with NATO part-
ners. During JOINT 
WARRIOR, a demon-
stration of Manned-
Unmanned Teaming 
took place using the 
SeaGuardian and an 
RAF P-8. This dem-
onstrated the RPA’s 
ability to complement 
and support Anti-Sub-
marine Warfare task-
ing, which included 
tracking, monitoring 
and reporting of so-
nobuoys.
The demonstrations 
were initially based out 
of RAF Waddington 
before moving to RAF 
Lossiemouth to support 
Joint Warrior. While 
based at RAF Wad-
dington, one flight saw 
SeaGuardian fly to Leeu-
warden Air Base, taking 
the RPA into Nether-
lands airspace, while 
testing airspace opera-
tional procedures. This 
demonstration, which 
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took place on 1 and 2 September, displayed 
SeaGuardian’s maritime surveillance capabili-
ties in support of international allies, the com-
pany writes. The Royal Netherlands Air Force 
has ordered four MQ-9A RPA and the first is 
expected to be delivered to Leeuwarden later 
this year. SeaGuardian returned to RAF Wad-
dington at the conclusion of the event.
Next came the UK’s first Civil Aviation Author-
ity approved point-to-point domestic flight 
of a UAV using the UK’s airways structure, 
when SeaGuardian flew from Lincolnshire, 
England to Moray, Scotland on 12 Septem-
ber. The flight was controlled by NATS, the 
UK’s civilian Air Navigation Service Provider. 
A large set of airworthiness artifacts have 
been reviewed by the UK Civil Airworthiness 
Authority, who have approved MQ-9B for 
operations in unsegregated, uncontrolled 
airspace for the first time based on the suite 
of airspace deconfliction technologies and 
extensive documentation provided in the 
safety case.
SeaGuardian is the maritime version of the 
MQ-9B SkyGuardian®. As the launch cus-
tomer, RAF has ordered 16 aircraft in their 
configuration, which they have named the 
PROTECTOR RG Mk1 RPA systems. The PRO-
TECTOR is a derivative of the SkyGuardian, 
featuring an array of customer modifications.
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   Estonia Procures  
Ammunition
(gwh) The Estonian State Centre for De-
fence Investment (Riigi Kaitseinvesteerin-
gute Keskus, RKIK) has announced its 
intention to procure ammunition from 
suppliers in Europe and Israel in the scope 
of framework contracts amounting to al-
most €80M. According to the  RKIK, the 
supply of medium- and large-calibre am-
munition (over 23 mm) worth €30M has 
been agreed with eight framework con-
tract partners. For the supply of small cali-
bre ammunition (below 23 mm), frame-
work agreements worth €50M have been 
awarded to 10 contractors.
The framework contracts are concluded 
for terms of four years and can optionally 
be extended to eight.
In an announcement on the European 
procurement platform TED, the RKIK has 
published the names of the contractors 
for large-calibre ammunition, including:

for additional NATO wet-gap crossing so-
lutions. Deliveries will also include an inte-
grated logistics support package consisting 
of training, tools and manuals.
Latvia will become the latest country 
to use the M3 bridge system, following 
South Korea, Indonesia, Singapore, Tai-
wan, the UK and Germany.

The M3 bridge system is used in differ-
ent roles, from combat operations to civil 
defence. It can carry all NATO vehicles and 
can build a 100m (330 ft) floating bridge 
in less than ten minutes, the company 
writes. The vehicles will also be equipped 
with ‘Arctic Kits’ that will allow to operate 
them in very cold climate conditions.

European Security & Defence · 11-12/2021

Spotlight      Security 
& Defence

European

Ph
ot

o:
 G

3 
Sy

st
em

s

   G3 Systems Delivers Modular 
Hospital to Belgium
(jh) G3 Systems Limited, in partnership 
with French shelter manufacturer Utilis 
S.A.S, has reported the completion of a 
contract to supply the Belgium Ministry 
of Defence with a modular, deployable 
field hospital and its associated medical 
equipment.
The initial procurement, valued at some 
US$13.2M, provides a Role 2 Enhanced 
Field Hospital, comprising some 54 tents, 
a medical incinerator and medical equip-
ment ranging from stethoscopes to x-ray 
machines and a telemedicine system. An 
additional 19 tents were procured to form 
the basis for a Role 2 Basic Hospital.
G3 Systems has provided the medical equip-
ment and incinerator while Utilis manufac-
tured the tents and provided the support-
ing infrastructure. Production commenced 
in June 2020 with delivery to the customer 
completed in March 2021. All hospital infra-
structure and medical equipment was con-
solidated and packaged at Utilis’ facility at 
Ennery, near Metz. The technical documen-
tation and a training package was compiled 
by G3 Systems and provided to the Belgian 
Armed Forces as the end user.

Following the completion of the initial 
equipment procurement phase, a ten-year 
support service has now commenced. G3 
Systems will deploy a team of Field Ser-
vice Engineers to provide maintenance 
support for the Belgian MoD on training 
and operational deployments, coupled 
with routine maintenance, spares provi-
sioning and options for further equipment 
procurement. The anticipated additional 
value to G3 Systems is US$4M, while op-
erational and training deployments may 
also see this increase.
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   M3 Bridge System for Latvia
(jh) General Dynamics European Land Sys-
tems (GDELS) has announced a contract to 
provide the M3 amphibious bridge and ferry 
system to Latvia. The contract was awarded 
to GDELS by the US Army Contracting Com-
mand, Detroit Arsenal, which is managing 
the support to Latvia as it addresses needs 
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• Arsenal JSC & VIPFISH (Estonia)
• BAE Systems GCSM (UK)
• Elbit Systems Land (Israel)
• EXPAL Systems (Spain)
• Hirtenberger Defence Europe (Austria)
• Nammo Lapua (Finland)
• NEXTER Munitions (France)
• Rheinmetall Waffe Munition (Germany)

   ZIRCON Missile Launched 
from Russian Submarine
(yl) The Russian Navy has continued ZIR-
CON hypersonic missile testing with 
a launch from the nuclear submarine 
SEVERODVINSK to accompany previous 
firing from surface combatants.
The MoD’s official statement quoted by 
the national information agencies claimed 
that the missile flight had met the expect-
ed characteristics to hit a simulating tar-
get. The military assessed the firing “as 
successful”, according to the same source.
A video released by the MoD shoes that 
the launch was carried out at night with 
the submarine surfaced. Prior to this, the 
military had reported a number of suc-
cessful ZIRCON test launches from the 
frigate ADMIRAL GORSHKOV (Project 
22350) in July this year. Other tests were 
carried out in December, November and 
October 2020.

SEVERODVINSK is a fourth-generation 
multi-role nuclear submarine of the YAS-
EN 08850 class which entered service in 
2014. The submarine is said to be capable 
of fighting against all types of surface and 
underwater threats. Retired Admiral Vik-
tor Kravchenko, former Chief of the Rus-
sian Navy’s main headquarters, said of the 
new tests: “This is a serious event for the 
Russian Navy. The speed characteristics of 
the missile are beyond question. Nobody 
can protect oneself against ZIRCON.”
The start of serial deliveries of ZIRCON mis-
siles to the Russian Armed Forces is sched-
uled for 2022. During the Army-2021 Fo-
rum in August, the MoD inked a respec-
tive contract with the manufacturer, the 
Tactical Missile Corporation. Russia claims 
to be far ahead with the development of 
hypersonic weapons, according to Rus-
sian Deputy Prime Minister Yury Borisov 
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on 17 September. He claims Russia is also 
ahead of the West in “developing weap-
ons based on new physical principles”.

   Boeing Signs CHINOOK  
Block II Contract
(jh) According to a press release by Boe-
ing, the US Army has exercised options 
for four contracted CH-47F Block II CHI-
NOOKs with the aircraft scheduled for de-
livery beginning in 2023. Separately, the 
US Army has awarded Boeing a US$29M 

advanced procurement contract for the 
second production lot of CH-47F Block 
II aircraft. The Block II CHINOOK features 
multiple upgrades aimed at providing ad-
ditional lift capability and increasing com-
monality between US and allied fleets, 
thus reducing maintenance costs.

Ph
ot

o:
 B

oe
in

g

Ph
ot

o:
 G

D
EL

S

   M3 Amphibious Bridging  
Vehicle for South Korea
(gwh) The armed forces of South Ko-
rea have chosen an amphibious bridging 
solution based on GDELS‘ M3 amphibi-
ous bridging and ferry system as part of 
the Korean Amphibious Bridging Vehicle 
(KABV) programme. According to the com-
pany, the bridge system will be adapted to 
the specific Korean requirements together 
with Korean partner Hanwha Defense 
and then designated M3K. The M3 is the 
world’s fastest and most capable amphibi-
ous bridge and ferry system in terms of 
loading capacity, assembly time and ma-
noeuvrability, both at sea and on land, 
writes GDELS.
In Europe, the M3 has been used by the Ger-
man Army’s Army Engineers and the Brit-
ish Army since 1996. In Asia, users include 
Taiwan, Singapore and Indonesia. With 110 
vehicles planned, South Korea is reported 
to be the largest M3 user. Thomas Kauff-
mann, Vice President, International Business 
and Services at GDELS, sees the order as a 
confirmation of the importance of tactical 
bridges for modern armies in terms of inter-
operability and military mobility.

The Amphibious M3 is a 4×4 floating ve-
hicle with an integrated bridge that can 
be deployed to a width of 6.57m. By cou-
pling the vehicles, either floating ferries 
for transporting heavy combat vehicles 
(up to MLC 85) or fixed bridges can be 
formed. The longest M3 floating bridge 
with a length of 350 m has been oper-
ated by German and British sappers to 
cross the Vistula River during the NATO 
exercise ANAKONDA in 2016. Docking 
systems enable joint operation with other 
bridge systems such as the Standard Rib-
bon Bridge, the Floating Support Bridge 
and the Improved Ribbon Bridge.
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The effects of climate change are now 
visible in every corner of the world, 

with more and more countries suffering 
from severe weather events. Most recent-
ly, the World Meteorological Organization 
underlined that "2021 is a make-or-break 
year for climate action, with the window 
to prevent the worst impacts of climate 
change—which include ever more fre-
quent more intense droughts, floods and 
storms—closing rapidly". Still, human na-
ture has developed a habit of responding 
to threats, rather than trying to prevent 
them, while a lack of common perspective 
and action leaves all of us more vulner-
able. 
We are at the most dangerous crossroads of 
our human existence. We no longer face sin-
gular threats that we can counter individu-
ally, using one-size-fits-all strategies. Today, 
most of the threats we are facing are so-
called “wicked” transboundary threats that 
no longer require just one approach, but 
rather force us to learn new ways to coop-
erate beyond the borders of our lands, politi-
cal convictions, organisations, and scientific 
disciplines. Now, more than ever, we need 
to come up with solutions that are adapt-
able, fast, context-oriented and, more than 
everything – transboundary. And today, I 
challenge you to think of “climate change” 
using a different set of lenses. 

“Comprehensive Security” vs. 
“Transboundary Threats”

During my first months at the US border 
with Mexico, as part of the academic team 
in the Department of Public Administration 
and Security Studies at the University of 
Texas Rio Grande Valley, I understood once 
more that, although the defence industry is 
one of the biggest investments world-wide, 
“security” is no longer just about a state, its 
military power, and the threat level. Danger 
no longer comes in one simple form, but 
rather in complex “wicked” covers – as our 
academic department tries to map it nowa-
days. Moreover, teaching security becomes 
a challenging task that does not lend itself 
to international relations and “security para-
digms”. Moreover, discussing “security” 
at the time of global crisis is nothing other 
than trying to find a path in a minefield: 
pandemic, climate change, environmental 
disasters, migration, economic reset, cyclic 
conflicts and unrest, extremism reloaded 
and a deepening lack of trust in our socie-
ties. Therefore, I dare you to look at climate 
change beyond the ongoing debate and see 
it as a “wicked transboundary threat” that 

can only be understood and tackled in the 
framework of “comprehensive security”. 
Used officially for the first time by former 
Japanese Prime Minister Ohira, the term 
‘comprehensive security’ breaks the limited 
requirements of military defence against a 
particular ‘enemy’ and stresses the need to 
consider other aspects vital to national se-
curity, such as food, energy, environment, 
communication, and social security. While 
not denying the importance of military 
security, “comprehensive security” explic-
itly encompasses a wide range of other 
aspects, like the search for environmental 
security, for instance, which requires coop-
eration with other countries. The concept 
stresses the need for confidence building 
methods as a requirement for its attain-
ment and pertains to issues such as pre-
ventive diplomacy, energy security, second 
order cybernetics, and greater transpar-
ency of international financial markets as a 
means to enhance overall stability. Moreo-
ver, “comprehensive security” provides the 
right platform to overcome the limited sim-
plifications such as ‘us’ and ‘them’.
In the same way, “transboundary wicked is-
sues” represent major challenges for evalua-

Au th o r
Dr. Andreea Stoian Karadeli is an 
independent researcher based in Tur-
key, an Associate Fellow at the Geneva 
Centre for Security Policy and a Visiting 
Researcher at the University of South 
Wales. Her interdisciplinary research var-
ies from cultural and intercultural studies 
to conflict resolution and focusses on 
national security and terrorism, with a 
specific expertise in the Middle East.

An Ongoing Catastrophe
Re-designing Climate Security

Dr. Andreea Stoian Karadeli

As the COVID-19 crisis continues to unfold and affect every sphere of our lives, the threat resulting 

from climate change is heavily emphasised in every political discourse on the international scene. 

While the atmosphere, oceans and lands get warmer each year, ice melts and ocean levels rise; 

deadly disasters like wildfires, heat waves, and flooding are becoming increasingly destructive. 

Climate change is a “wicked transboundary threat” that can only be  
understood and tackled in the framework of “comprehensive security”. 
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tion as they cross not only the geographical/
physical boundaries, but also to the academ-
ic/field specific and political/governmental 
limitations. In this regard, a “wicked trans-
boundary threat” becomes a “cube-faced” 
issue that is no longer specific to just one 
certain country and government, political 
group or organisation, neither to just one 
certain discipline, requiring cooperation be-
yond the identified limitations. 

Climate Change and Security

 Scholars and scientists have analysed the 
“tragic governance” of climate change 
and defined it as a “super wicked” prob-
lem that comprises “four key features: 
time is running out; those who cause the 
problem also seek to provide a solution; 
the central authority needed to address it, 
is weak or non-existent; and, partly as a re-
sult, policy responses discount the future 
irrationally”. Although the four reasons 
provided are undisputedly true, they do 
not describe the whole picture of climate 
change. The security threat represented 
by climate change fits into the category 
of complex wicked problems that truly 
transcend boundaries and distinctions be-
tween cause and effect, local and global 
problems, facts, and impressions. As a 
“complex wicked transboundary” threat, 
climate change is no longer part of the 
realm of local challenges and uncertainty, 
but rather globally connected events and 
ambiguity. Climate change is not only 
intractable in terms of contested knowl-
edge and expertise, contested values and 

unpredictability, but also in terms of its 
potential as a threat multiplier that can 
exacerbate existing trends, tension, insta-
bility, territorial and geopolitical struggles. 
In addition, climate change is interwoven 
with other wicked issues (such as climate 
refugees) and is characterised by poten-
tial consequences for peace and security, 
including border disputes, instability sur-
rounding migration, impacts on energy 
supplies, food and water shortages, social 
stresses in weak states, and humanitarian 
crises from drought and flooding. 
Due to its complexity, transboundary 
wickedness requires a different evaluation 
perspective that acknowledges the follow-
ing: (1) any type of boundaries are unclear, 
shifting and constantly redrawn, based on 
context and the continuous evolution of 
events; (2) collaboration and cooperation, 
trust and learning prove various flaws, and 
the realm of distrust, coalitions and imagi-
nation are repetitively activated; (3) the tra-
ditional paradigm of “us” versus “them” 
becomes an impediment in tackling these 
kinds of threats; (4) strategic communica-
tion and comprehensive understanding of 
the issue are key elements in developing 
a common perspective of the threat, be-
yond our previous limitations. Bearing in 
mind these elements that are vital for both 
the management, as well as the evaluation 
of transboundary issues, here comes the 
hardest question: What is an appropriate 
evaluation and management approach for 
the international governance of a complex 
wicked transboundary problem such as cli-
mate change?

Current Threats  
and Opportunities

Currently, global temperatures have risen 
about 1.8°F (1°C) from 1901 to 2020, sea 
level rise has accelerated from 1.7 mm/year 
throughout most of the twentieth century 
to 3.2 mm/year since 1993, glaciers are 
shrinking and the average thickness of 30 
well-studied glaciers has decreased by about 
20 metres since 1980. Furthermore, the area 
covered by sea ice in the Arctic at the end 
of summer has shrunk by about 40 per 
cent since 1979, plus the amount of carbon 
dioxide in the atmosphere has risen by 25 
per cent since 1958, and by about 40 per 
cent since the Industrial Revolution (Global 
Climate Dashboard). Beyond these facts, 
the most dangerous side of global warm-
ing stays in its threat multiplier potential: 
increased conflict and state fragility, mass 
migration, tense competition and struggles 
for scarce resources, a trend toward nervous 
self-preservation, introspection, and even 
militarisation on the part of major powers, 
disruption to the international trading sys-
tem, and more complex risk management 
in strategic planning. Due to its impact on 
existing local, regional, national, and inter-
national vulnerabilities, many argue that 
climate change can become a more serious 
security challenge than any other issue. Still, 
while climate change is “officially” priori-
tised in political discourse and policy docu-
ments both by national governments and 
international organisations, concrete steps 
fail to follow the over-emphasised declara-
tions. Worldwide, governments have had to 
tackle more pressing issues and short-term 
crises, leaving “climate security” on stand-
by. Although the need for international co-
operation is acknowledged as a foundation 
to the complex wicked transboundary issue 
of climate change, there are still states that 
show signs of being tempted by a logic of 
isolationist self-reliance. Moreover, impor-
tant branches of security such as conflict, 
migration, military and defence industry, 
economic security, and food security, have 
failed in fully integrating the implications of 
climate change towards their own fields. We 
are still far from understanding the direct 
and indirect relations between the real facts 
of the “complex wicked transboundary cli-
mate change threat” and the effects in the 
larger sphere of “comprehensive security”. 
Instead of drawing and trying to compre-
hend the bigger picture, we still limit our-
selves to a fragmented approach that af-
fects our long-term potential to tackle the 
current catastrophe, not to consider the 
next disaster. In addition, the longer it takes 
us to take the next steps from acknowledge-
ment to practice, the fewer chances we have 

On the outskirts of Dadaab, Somalia, where many refugees are  
sheltering as the main camps are overcrowded, a family gathers  
firewood and builds a shelter to protect themselves from the elements 
and wild animals. The carcasses of animals, which have perished in the 
drought are strewn across the desert. 
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to survive the next disaster. And despite the 
threat it represents, climate change can also 
be an extraordinary opportunity for us to 
develop better ways to communicate and 
cooperate beyond physical, political, psy-
chological, and scientific borders. 

Recommendations

Bearing in mind the complex nature of the 
issue, at the international level, an integrated 
approach to climate change should be part 
of developing strategies related to conflict, 
migration, military, defence, and econom-
ics. Therefore, climate-related factors should 
be considered in the prediction and pre-
vention of conflicts, including by improving 
governance in already resource-stressed 
states. Moreover, bearing in mind the cur-
rent events, the world needs an interna-
tional climate-induced migration prevention 
and management strategy that anticipates 
migratory flows and potential security risks, 
while tackling all the issues based on trans-
boundary cooperation. Further on, as the 
defence industry and military have proved 
during the extraordinary developments in 
recent times, there is an increased need to 
draw the line between militaries’ engage-
ment with climate security. In this regard, 

a broader understanding of the connec-
tion between defence requirements and 
the effects of climate change is necessary 
to develop defence equipment and mili-
tary strategies to engage effectively with a 
broader range of climate-related challenges. 
Nevertheless, there is another side of the re-
lationship between the security sector and 
climate change, as empirical evidence also 
shows that all over the world security sectors 
are often part of the problem themselves, 
contributing to, or aggravating climate-relat-
ed security crises through poor governance 
practices and sometimes also through direct 
or indirect involvement in illicit activities that 
are harmful to the climate and the environ-
ment.  The security sector also contributes 
directly to global warming, with military 
forces being among the largest emitters of 
greenhouse gases and consumers of fossil 
fuels in the world. Therefore, an assessment 
of these factors should be considered in the 
future management of security vs. climate 
change challenge. Last, but not least, the 
geo-economics of climate change forces 
governments to balance commitment to free 
trade and their desire to access resources and 
renewables while avoiding mercantilist poli-
cies. Currently, climate change is affecting 
the security of food in the most vulnerable 

regions across the globe and the key element 
to tackle it is cooperation. As communities in 
every corner of the world are being affected 
independently in different manners, and at 
different levels, the domino effect of this 
threat is enormous and moves faster than 
we can adapt. This, once again, is another 
characteristic of its wicked transboundary 
nature that requires a different set of solu-
tions, based on mostly on transnational, 
transgovernmental, transorganisational and 
transdisciplinary cooperation. 

Conclusion

 So far, the assessment of the threat posed 
by climate change towards international se-
curity has failed to reflect its complexity. As a 
wicked transboundary issue, climate change 
needs a new approach that acknowledges 
all its characteristics together with its threat 
multiplier potential. Therefore, the issue of 
climate security should go from being a topic 
of political discourse, to a key aim of interna-
tional action that forces closer cooperation 
between states, governments, organisations, 
and scientific disciplines. With our own future 
at stake, we have no other option than to co-
operate and go beyond our borders to create 
a common, better, and safer tomorrow.  L
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China’s behaviour has led to serious 
proliferation concerns in Africa, the 

Middle East and South Asia (namely Paki-
stan). Pakistan has been a safe haven for 
asymmetric organisations, while North 
Korea is suffering from regime instabil-

ity and harbours revisionist tendencies. 
States such as Iran and Syria also indulge 
in supplying missile technology, but to 
asymmetric organisations like Hamas and 
Hezbollah. According to reports, China 
does not currently transfer complete mis-

sile systems, though Chinese individuals 
are presently involved in the export of 
technology that can be used in the de-
velopment of missile systems. 

Missile Proliferation Trends

Missile proliferation is the spread of either 
complete missile systems, or equipment 
and systems required to pursue missile 
development programmes to those states 
conducting research and development on 
issues pertaining to missile development. 

Missile proliferation can be either vertical 
or horizontal and can include both ballistic 
and cruise missile technologies. 
China’s Open Door Policy under its then 
leader Deng Xiaoping in the 1970s result-
ed in China building ties with West Asian 

states such as Syria, Jordan and other 
oil-rich countries for economic benefits. 
In exchange, China sold ballistic missile 
technologies to some of these states - 
Syria, Iraq and Libya to name a few. Sau-
di Arabia was Beijing’s No.1 exporter of 
crude oil and in return, China sold long-
range ballistic missiles to Riyadh. At the 
height of the Iran-Iraq War, when Saudi 
Arabia was denied the possibility of buy-
ing short-range ballistic missiles (SRBMs) 
by the United States, it turned to China 
for help.

China’s Missile Proliferation  
and Legal Regimes
Debalina Ghoshal

Ever since China developed missile capabilities, it has been accused of the proliferation of its missile 

technology to the Middle East, North Africa, North East Asia and South Asia regions. This article 

studies China’s missile proliferation trends, encompassing both ballistic and cruise missiles, and also 

addresses future trends.

Au th o r
Debalina Ghoshal, is a Non-Resi-
dent Fellow, Council on International 
Policy and Asia Pacific Fellow, East-
West Institute. Her specialisation is 
on issues pertaining to nuclear, mis-
siles, missile defense, space and artil-
lery issues. She is the author of the 
monograph ‘Missile Development 
in the Middle East’ with the Middle 
East Institute.

A North Korean HWASONG 16 missile on display on North Korean TV
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Libya
China was reported to have been involved 
in the missile technology programme of 
the Libyan missile - the AL-FATEH 1,000km-
range ballistic missiles - with help from the 
China Precision Machinery Import-Export 
Co. This report was confirmed in 2001 
by the CIA. Hypersonic wind tunnel for 
modelling and simulation was also devel-
oped in the 1990s by Libya with the help 
of China. Furthermore, and according to 
reports, China was also helping Algeria in 
the 1990s to design a nuclear warhead for 
a SCUD-B missile system. 

North Korea
With assistance from China, North Korea 
has also developed missile technology. 
In fact, not only has North Korea devel-
oped missile technology but this technol-
ogy has also further been proliferated to 
states like Iran, Syria and Pakistan too. It 
is suspected that Chinese missile technol-
ogy has been applied to North Korean 
TAEPO DONG and NO DONG Scud mis-
siles. China’s assistance to North Korea 
began in the 1960s when the Soviet Un-
ion refused to assist North Korea with its 
missile development programme. How-

ever, it was only by 1977 that substantial 
cooperation began between North Korea 
and China. 
In 2012, reports also suggested that the 
North Korean KN-08 missile was parad-
ed on a Chinese origin Transporter Erec-
tor Launcher. The United States reacted 
strongly since the UNSC Resolutions, 
which were designed to prohibit the 
scope of North Korea to continue with 
its ballistic missile development pro-
gramme, were being breached by the 
Chinese even though they had pledged 
to respect the said resolutions. 

Iran
In 2013, it was reported that the United 
States had sanctioned certain Chinese 
businessmen like Li Fangwei, for supply-
ing parts, including high grade aluminium 
alloy, ultra-high strength steel and graph-
ite cylinders, to Iran’s Shahid Bakeri Indus-
trial Group (SBIG) that could be used to 
develop missiles. He had apparently also 
agreed to supply gyroscopes and acceler-
ometers to the SBIG which could be used 
for missile guidance purposes and which 
strictly fell under the purview of the Mis-
sile Technology Control Regime (MTCR).

A FATEH-110 missile on the new TEL truck displayed at the Iranian 
Armed Forces parade in 2012
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Saudi Arabia
China is also reported to have sold the DF 
category ballistic missiles to Saudi Ara-
bia, which not only included the liquid 
fuelled DF-3s but also the sophisticated 
solid propelled DF-21s. While in 1998, 
the DF-3A category of ballistic missiles 
was sold to Saudi Arabia, in 2007, the 
DF-21 category ballistic missiles were sold 
to Riyadh. When Saudi Arabia acquired 
the DF-3s, they were already outdated 
because of their liquid propulsion and in-
accuracy and hence, there was no doubt 
that eventually Riyadh would seek a more 
advanced missile system. 

Syria
Beijing was also reported to have sold 
ballistic missiles to Syria. Syria’s M-600 
missiles are the Iranian version of the 
FATEH-110-A, which is again the Chinese 
version of the M-11. Syria is also reported 
to possess the M-9 missiles. All these 
missiles are solid propelled and hence, 
they have greater chances of survivability. 
Their range also adds to their prowess 
since they can be fired from deep within 
Syrian territory into Israel and Turkey, 
thereby, reducing their chances of being 
destroyed. Moreover, the missile produc-
tion facilities at Aleppo and Hama were 
developed with Chinese, North Korean 
and Iranian assistance.

Turkey
China has also assisted Turkey in its mis-
sile technology development, including – 
reportedly - in the development of T-300 
KASIRGA artillery rockets and also the 
J-series of ballistic missiles. In fact, ac-
cording to reports, the J-600 T YILDRIM 
was developed from the Chinese WS-1 
rocket system.

Pakistan
According to the US Under Secretary of 
State for International Security Affairs, 
China's Ministry of Aerospace Industry 
and Pakistan's Ministry of Defence were 
also involved in the proliferation of missile 
technology. US officials confirmed that 
Pakistan’s HATF-3 is the M-11 version of 
short-range ballistic missiles. China on 
the other hand, justified its stance of ex-
porting the M-11 to Pakistan since the 
missile did not have a payload of 500 kg 
(restricted by MTCR) and was restricted 
by range up to 280 km. Many in Wash-
ington, however, believed that the Chi-
nese missile proliferation was an act of 
displaying Beijing’s grievance over the 
US sale of F-16 fighter aircraft to Taiwan, 
which according to Beijing, was a breach 
of the US-China communiqué in which 
the US had pledged to “gradually reduce 
its sale of arms to Taiwan.”
In June 2000, it was reported that Bei-
jing was developing a “nuclear missile 
production facility” inside Pakistan for 
manufacturing the M-11 missiles. Chi-
na’s missile proliferation to Pakistan was 
of course initiated for one main reason 
- that Pakistan’s missile capability would 
be a perfect deterrent against India’s 
growing missile capabilities. This means 
that any missile development on Paki-
stan’s part would leave no option for 
India but to concentrate on matching 
the capabilities. It was believed that this 
could reduce India’s focus on China’s 
missile capabilities. In 2001, there were 
also reports that China had transferred 
missile components to Pakistan for the 
SHAHEEN missiles. In fact, Pakistan re-
ceived considerable assistance from Bei-
jing on solid propulsion technology for 
their missile systems.

Cruise Missile Proliferation

China is also reported to be developing 
cruise missiles which analysts fear could 
be proliferated. Andrew Ericson, Dennis 
Gormley and Jingdong Yuan stated that 
“if China’s past record of proliferating 
ballistic missiles and technology is an in-
dication of its intentions vis-à-vis cruise 
missile transfers, the consequences could 
be highly disruptive for the non-prolifer-
ation regime.” There were reports that 
China might have proliferated anti-ship 
cruise missiles to Bangladesh, Indonesia, 
Myanmar, Iran and Pakistan.
From the 1980s onwards, China has 
proliferated missile technology to Iran, 
with Teheran receiving Chinese anti-
ship SEERSUCKER missiles. According 
to a 2011 report, China was Iran’s larg-
est arms supplier selling US$312M in 
weapons since 2006, which have most-
ly included short-range anti-ship cruise 
missiles. In fact, China Precision Ma-
chinery Import-Export Corp. and Iran’s 
Aerospace Industries Organisation have 
worked together to develop the “radar-
guided variant of the C-701 cruise mis-
siles” which Iran designated as the KO-
SAR. China has also worked together on 
an air-launched cruise missile which Iran 
designated the NOOR which is the Ira-
nian version of the Chinese C-802 cruise 
missiles. As late as 2013, reports were 
confirmed that China was selling missile 
parts to Iran. During the 1991 Gulf War, 
China sold approximately 60 C-802 mis-
siles to Iran before being forced by the 
US to cease with such actions. However, 
reports confirm that Beijing continued 
to sell C-802 missiles to Iran which were 
later also used by Hezbollah against Is-
rael. Reports also suggest that Pakistan’s 
BABUR cruise missile bears “consider-
able similarity to the baseline Kh-55” 
and is a “license variant of the Chinese 
clone of the Kh-55.” In 2020, there were 
reports that China had transferred sensi-
tive technology to Iran pertaining to its 
missile programme.

Future Trends

We see that in the near future, China may 
not indulge in the proliferation of entire 
missile systems to its clients, but it surely 
would transfer equipment and parts, 
which could be used for dual purposes, 
both for civilian purposes or for devel-
oping missile systems. Chinese entities 
have been accused of transferring goods 
pertaining to missile technology that are 
MTCR controlled and this will likely con-
tinue.  L

In January 2020, Pakistan successfully conducted a surface-to-surface 
test launch of a GHAZNAVI missile.
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Russia’s National Security Strategy also 
noted an increased concentration on 

domestic issues and possible internal se-
curity threats.
Two major developments in the Medi-
terranean and Black Sea basins triggered 
Russia’s intensified (reasonably aggres-
sive) posture in these regions. Russia 
has viewed both the Arab Spring and 
the aspirations of Ukraine and Georgia 
for NATO membership as serious secu-
rity threats. The third dimension – the 
US withdrawal from Afghanistan – has 
forced Russia to take several proactive 
measures. 
 

Return to the Mediterranean 

The Arab Spring, especially its Syrian 
theatre, has allowed Russia to return to 
the Mediterranean as an actor. Providing 
its full political-military and diplomatic 
support to the Bashar al-Assad regime in 
the course of the civil war in Syria, Rus-
sia has aimed first of all to secure and 
strengthen its multi-layered presence 
and economic interests in the Middle 
East in general and in the eastern Medi-
terranean in particular. On the eve of its 
direct military intervention, on 26 August 
2015, a new Russian-Syrian agreement 
was signed: Russia received full access to 
the newly-built Khmeimim air base in La-
takia province free of charge and for an 
unlimited time. Three months later, a Rus-
sian S-400 air defence missile system was 
deployed to this base (also to the Tartus 
naval base) after Turkey had shot down a 
Russian military jet. 

In 2017, Russia signed another agreement 
with the Syrian Government regarding the 
Tartus naval base which, after losing bases 
in Egypt and Libya, remained the only Rus-
sian foothold in the Mediterranean. In ac-
cordance with the new agreement, Russia 
leased the Tartus seaport for its Mediter-
ranean Task Force free of charge for 49 
years with the possibility of renewal for 
another 25 years. Moscow obtained full 
jurisdiction over the base and expanded its 
use for civilian business purposes. 
In May 2021, the two governments agreed 
that Russia would invest US$500M to en-
large the naval base and to construct a 
floating dock. Simultaneously, the run-
way of the Khmeimim air base was ex-
tended; three TU-22M3 nuclear-capable 
long-range bombers were deployed for a 
series of training missions over the Medi-
terranean. 
The second aspect of Russia’s direct in-
volvement in Syrian affairs aimed to pre-
vent penetration of ISIS fighters into Rus-
sia’s North Caucasus (a significant num-

ber were from Chechnya and Dagestan). 
Since the summer of 2015, Russia has 
continuously been using the Khmeimim 
air base to launch air strikes against “ISIS 
and other terrorist groups.” 
Russia’s strong military presence in Syr-
ia has provided an opportunity for the 
restoration of its naval and air bases in 
Egypt and Libya. The joint manoeuvres 
conducted by Russian and Egyptian units, 
as well as a port visit by Russia’s frigate 
ADMIRAL KASATONOV in Alexandria 
within the framework of its Mediter-
ranean January-April 2021 voyage, can 
be viewed as first steps in this direction. 
The case with the Libyan bases is more 
complicated owing to the situation on 
the ground; however, according to satel-
lite images, on 26 May 2020, six Russian 
MiG-29 FULCRUM and five Su-24 FENC-
ERs were spotted in Libya at the al-Jufrah 
air base controlled by the Haftar Armed 
Forces. Besides, the “Wagner” Russian 
private military company has been used 
as a proxy for Russian interests in Libya. 

Russia’s Belt of (In)Security
Dr. Gayane Novikova

New agendas were outlined in Russia’s National Security Strategy, adopted on 2 July 2021. According to 

this document, Russia’s external security concerns are multiplying. The West in general has been viewed 

as a major source of security threats. To prevent and fight them, Russia must build up its military might and 

improve cooperation with its partners. 

Au th o r
Dr. Gayane Novikova is the founder 
and former Director of the Center 
for Strategic Analysis, (Spectrum) in 
Yerevan, Armenia, and an Associate 
of the Davis Center for Russian and 
Eurasian Studies, Harvard University.

On 18 March 2014, Russian President Putin signed a “Treaty on the  
adoption of the Republic of Crimea and Sevastopol to Russia”.
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“Red Lines” in the Black Sea

For Russia, control over the Black Sea is cru-
cial. The attempts by Georgia and Ukraine 
to shift closer to NATO have been viewed as 
a serious security challenge, concern, and 
threat. To prevent such a scenario, Russia 
has violated the territorial integrity of both 
states. 
As a result of the August 2008, war in 
Georgia, and its recognition of the inde-
pendence of Abkhazia and South Ossetia, 
Russia was able to strengthen and secure its 
military presence in these areas. In accord-
ance with an agreement signed in February 
2009, Russia and the Abkhazian authori-
ties agreed that the Russian 7th military 
base could be stationed in Abkhazia for 49 
years and that an automatic renewal for 
a subsequent 15 years would be possible. 
A similar agreement regarding the newly-
established 4th Russian military base was 
signed with the South Ossetian authorities 
in April 2010. Hence, both semi-recognised 
state entities were gradually turned into 
completely militarised zones. Even in the 
long-term perspective, Georgia’s territorial 
integrity will not be restored. 
Russia’s control over the north-eastern 
part of the Black Sea would not be suf-
ficient without a naval base in Sevastopol, 
Ukraine. The annexation of Crimea in 2014 
secured Russia’s broad strategic interests 
in the Black Sea basin and its direct access 
to the Mediterranean. Russia made it clear 
that membership in NATO of Ukraine (and 
Georgia) constitutes that very red line that 
can provoke open military confrontation. 
Simultaneously, the level of confronta-

tion between Russia and the Euro-Atlantic 
structures has sharply increased. 
At the Brussels Summit in June 2021, NATO 
emphasised: “The conflict in and around 
Ukraine is, in current circumstances, the first 
topic on our agenda.” In particular, it reaf-
firmed its commitment to support the ter-
ritorial integrity and sovereignty of Ukraine 
(as well as of Georgia and Moldova) within 
its internationally recognised borders: “We 
strongly condemn and will not recognise 
Russia’s illegal and illegitimate annexation 
of Crimea, and denounce its temporary oc-
cupation. Russia’s recent massive military 
build-up and destabilising activities in and 
around Ukraine have further escalated ten-
sions and undermined security. We call on 
Russia to reverse its military build-up and 
stop restricting navigation in parts of the 
Black Sea.” 
The NATO Summit was followed by the 
Sea Breeze-2021 manoeuvres launched 
on 28 June by the US and Ukraine with 
the participation and support of 32 NATO 
members and allied states. The announced 
goals involved bringing Ukraine up to 
NATO standards, and an improvement of 
interoperability and multinational coopera-
tion in regional peacekeeping activities. Al-
though these exercises at sea, on land, and 
in the air have been an annual event led 
by Ukraine (Russia participated in 1998), 
Russia viewed them as an aggressive act 
and direct threat to – and violation of – its 
national security by Ukraine and its part-
ners. At the end of June, Russia tested its 
S-400 air defence system in Crimea and 
on 1 July, in parallel with the NATO drills, 
carried out its own military exercises fo-

cused on air strikes against simulated en-
emy ships. According to President Putin’s 
spokesman Dmitry Peskov, the desire of the 
current Government of Ukraine to solve its 
problems with Russia by joining NATO – 
“an anti-Russian military alliance” – consti-
tutes a “red line.” The Russian leadership is 
“prepared to take measures to secure our 
borders and maintain the balance [parity] in 
Europe.” For this reason, Russia will take all 
necessary security measures “to deal with 
Ukrainian provocations.” It viewed the es-
tablishment of the “Crimea Platform” in 
August, 2021 as another “provocation.” 
The next round of military exercises in the 
Black Sea took place in September. Togeth-
er with Belarus, Russia conducted a large 
multi-dimensional drill “Zapad-21” (10-16 
September) that featured a scenario echo-
ing the 2020 elections processes in Belarus: 
a coalition of NATO states intervened in Be-
larus to conduct a regime change. Ukraine, 
the US, and NATO responded with “Rapid 
Trident -2021” drills (23 September  – 1 Oc-
tober) aimed “to prepare for joint actions 
as part of a multinational force during coa-
lition operations.” On 23 September, Rus-
sia's navy practised firing at targets in the 
Black Sea off the coast of Crimea using its 
BASTION coastal missile defence system. 

Afghanistan … Once Again?

The chaotic US withdrawal from Afghani-
stan actually left the Central Asian republics 
facing all the problems emanating from this 
war-torn country. To some extent the de-
velopments in and around Afghanistan can 
become problematic for Russia and its in-
terests in the broader Central Asian region. 
Sources of its main security concerns are 
the threat of terrorism generated mainly 
by ISIS and al-Qaeda, and drug trafficking. 
Nonetheless, Russia will not interfere in Af-
ghanistan’s internal affairs. However, it will 
provide all necessary support to the Central 
Asian states in order to prevent a spill-over 
of Afghan problems into these countries, 
and their possible involvement in proxy 
wars. Three mechanisms – with different 
effectiveness – can be utilised to maintain 
relative stability: a building of capacity of 
Russian military bases in Tajikistan and Kyr-
gyzstan; a strengthening of the Russia-led 
political-military alliance – the Collective 
Security Treaty Organization (CSTO); and a 
stimulation of cooperation and operability 
among the Shanghai Cooperation Organi-
zation (SCO) member states. 
In light of external security, Tajikistan is the 
most vulnerable among the Central Asian 
states. In autumn 2019, Russia deployed 
its S-300 anti-aircraft missile system to its 
201st military base in Tajikistan; in 2021, it 
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Russia has been strengthening the Tajikistan Army in the wake of the 
Taliban taking control over Afghanistan. Depicted is a joint command 
post exercise with units of the Armed Forces of Russia and Tajikistan at 
Kharbmaidon training ground in Tajikistan on 14 March 2018.
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was reinforced with the “KORNET” anti-
tank missile systems (ATGM), 17 BMP-2, 
and a batch of 12.7 mm heavy machine 
guns NSV UTYOS. In addition, Russia de-
cided to provide US$1.1M to build a new 
outpost on the Tajik-Afghan border. 
Russia’s Kant air base in Kyrgyzstan has also 
come into focus. In June 2020, the Rus-
sian-Kyrgyz agreement was amended: Rus-
sia will deploy an air defence system and 
develop infrastructure for UAVs. The base 
hosts Su-25 attack aircraft and Mi-8 heli-
copters. In July 2021, Russia and Kyrgyzstan 
discussed the possibility of establishing a 
new Russian military base to formally serve 
as the base for the Collective Operational 
Response Forces (designed to react to crises 
short of interstate conflicts) under CSTO 
auspices. 
Besides increasing the defence capacities of 
its military bases in the region, Russia holds 
drills with its partners. On 30 July 2021, a 
Russian-Uzbek military exercise was held 
along Uzbekistan’s border with Afghani-
stan. On 5 August, Tajikistan joined this 
drill. A trilateral exercise aimed at the elimi-
nation of “illegal armed groups invading 
the territory of an allied state” continued 
through 10 August. It took place in close 
proximity to the Tajik-Afghan border. 
Another drill, “Zapad/Interaction-2021,” 
organised by the Chinese side under joint 
Russian-Chinese command was carried 
out on 9-13 August in the north-western 
part of China. This was the first time the 
Russian military on a large scale has been 
invited to China to participate in a military 
exercise. Both sides indicated as the main 
theme a coordinated defence of peace and 
security in Central Asia. The goal was to 
boost “China-Russia strategic mutual trust, 
strengthening exchanges and cooperation 
between the two countries, and unleash-
ing their combat capabilities.” Russian-
Chinese military cooperation indicates the 
willingness to act together in the areas of 
their common strategic interests and to 
share responsibility.
It is obvious that the prevention of any 
negative developments in Central Asia is in 
Russia’s strategic interest. To avoid any di-
rect involvement in Afghan problems, Rus-
sia strongly supports the activities of two 
international organisations, the CSTO and 
the SCO, aiming to stimulate their involve-
ment in a stabilisation of the region. 
On 16 September, at the CSTO Dushanbe 
Summit, the member states decided to 
deploy troops on the Tajik-Afghan bor-
der, emphasising in the Declaration the 
effectiveness of military exercises and the 
intention to continue this practice. On 17 
September, the SCO held its head of state 
summit in Dushanbe. The member states 

of CSTO and SCO confirmed their inten-
tion to take collective action neutralising 
– or minimising – threats streaming from 
Afghanistan. The latter possesses Observer 
status in both organisations. 

Instead of the Conclusion 

Developments along Russia’s external 
borders require the precise attention of 
its political and military circles. In addition 
to complicated relations with the US, the 
EU, and China, Russia feels insecure to 
a certain degree as a result of: a) being 
surrounded by non-friendly Baltic States, 
Poland, Ukraine, and Georgia; b) trying to 
maintain balanced relations with Armenia 
and Azerbaijan; and c) attempting to avoid 
any problems in Central Asia in the after-
math of the Afghan crisis. Russia builds its 
security belt by either keeping or installing 
military bases, or involving – sometimes 
forcibly – vulnerable neighbouring states 
into its political, military, and economic 
spheres of influence. In the meantime, a 
more “egocentric” Russia conducts a se-
lective foreign policy that focuses on those 
areas where it can gain maximum strate-
gic advantage. 
Furthermore, serious limitations are appar-
ent in Russia’s multilateral security policy: 
1) Moscow has used military intervention 
to prevent unwanted developments in the 
Mediterranean (Syria) and the Black Sea 
(Georgia and Ukraine) basins. However, 
viewed through the prism of its military ca-
pacity, in the Mediterranean region, Russia 
cannot compete with the US Sixth Fleet. 
Russia limits itself to demonstrations of its 
presence there. 

In the Black Sea region, Russia’s strate-
gic interests confront and compete with 
the interests of NATO, Turkey, Ukraine, 
and Georgia. Its modus operandi along 
all these axes varies: to some degree it 
accepts NATO’s activity in the Black Sea, 
manages a “mutual understanding” 
with Turkey despite Ankara’s position on 
Crimea, implements a hostile policy to-
wards Ukraine, and ignores Georgia. 
2) Although Russia has widened its mili-
tary presence in the South Caucasus, 
it has lost its dominant position. In the 
aftermath of the 2020 Karabakh war, it 
was forced to accept Turkey’s growing 
political-military presence and activity in 
this region. 
3) Russia possesses two mechanisms to 
control the situation in Central Asia: the 
CSTO, where it is a dominant power, 
and the SCO, where its interests com-
pete first of all with China. To prevent 
negative developments emanating from 
Afghanistan, it needs to combine and 
coordinate the efforts of both organisa-
tions. However, the main obstacle is the 
serious rivalries that exist between their 
members and a lack of a joint strategic 
vision. 
In general, Russia has shifted towards a 
more pragmatic approach to foreign af-
fairs, concentrating on strengthening the 
weak links in its security belt, and apply-
ing multilateralism and regionalism. Con-
frontational tactics will be implemented 
only if Russia perceives a real threat to 
its security interests, such as the case of 
Ukraine. In all other cases, it will take pre-
emptive low-cost measures, or will simply 
ignore selected developments.  L

The joint Russian-Chinese Exercise ZAPAD/INTERACTION-2021 began on 
9 August at a PLA training base in Qingtongxia City in western China's 
Ningxia Hui autonomous region. The picture show troops from China 
and Russia parading and two air squadrons at the opening  
ceremony. 
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The Black Sea is surrounded by six 
countries (Ukraine to the north, Rus-

sia and Georgia to the east, Turkey to the 
south, and Bulgaria and Romania to the 
west), out of which only three are NATO 
members and only two are EU member 
states. A crossroads for Europe, Asia 
and the Middle East, the Black Sea has 
emerged as a vital route for the move-
ment of energy to Europe. With democ-
racy backing up from the west edge, 
the Chinese financial offensive active 
from the east, Russian military struggle 
threatening from the north and instabil-
ity coming from the south, the Black Sea 
Region is indeed a potential hot spot. The 
region only gained its place in the first 
lines of the global strategic agenda in the 
first decade of the twenty-first century 
after several key events: Bulgaria and Ro-
mania joined NATO and the EU in 2007, 
the Russia-Georgia War of 2008, the 
coloured revolution in Ukraine in 2013, 
and Russia’s invasion of Crimea in 2014, 
the recent uprising in Belarus and finally 
Nagorno-Karabakh conflict of 2020.
While the region hides as many opportu-
nities as possible for further cooperation 
and development, the Black Sea contin-
ues to dive in the same dangerous power 
game of global and regional actors. Bear-
ing in mind the global challenges of our 

current times, this article aims to provide 
an assessment of the ongoing dynamics 
around the Black Sea and prospects for 
the region.

Sochi, September 2021

At the end of September, the Russian 
and Turkish presidents met for the first 
time in-person after the break-out of the 
Covid-19 era. The meeting took place in 
the Russian Black Sea city of Sochi, the 
“de facto capital” and President Putin’s 
favourite location for bilateral summits 
– a symbol of Russia’s preservation of 
Prince Gregory Potemkin’s 250-year-
old legacy. In front of the press the two 
leaders discussed cordially the Covid-19 
vaccine booster, and the superiority of 
the Russian Sputnik-V. Behind the close 
doors, President Erdogan and President 

Putin debated the developing bilateral 
cooperation, touching on important top-
ics such as trade and collaboration for 
defence industry, regional issues, and 
future common projects for the two 
countries. Among all the details released 
to the public, the most vital information 
for the Black Sea security comes from 
the common announcement that Russia 
and Turkey will collaborate in developing 
submarine and jet-engine technologies. 
While this can be seen as a balance to 
the similar military cooperation between 
Turkey and Russia, the underlying reasons 
and strategies behind the official projects 
is yet to be discussed. Still, Turkey’s dan-
gerous game with Russia threatens the 
security and stability of the Black Sea 
Region, while all the other actors either 
observe from distance or take precaution 
in every action.

Current Dynamics  
of the Black Sea Region
Dr. Andreea Stoian Karadeli

Central to European security and NATO’s agenda, the Black Sea region witnessed decades of conflict 

and unrest, marked by persisting historical rivalries, unrecognised territorial entities, and complex 

security threats. As the power game is still unfolding, both NATO and the European Union are  

developing new strategies to counter Russia’s military and non-military offensive instruments.

Au th o r
Dr. Andreea Stoian Karadeli is an 
independent researcher based in Tur-
key, an Associate Fellow at the Geneva 
Centre for Security Policy and a Visiting 
Researcher at the University of South 
Wales. Her interdisciplinary research var-
ies from cultural and intercultural studies 
to conflict resolution and focusses on 
national security and terrorism, with a 
specific expertise in the Middle East.

Sailors aboard the ARLEIGH BURKE class destroyer USS PORTER watch as 
the ship transits the Bosporus, on 28 January 2021. PORTER is on patrol 
in the Black Sea in support of US national security interests in Europe.
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Neighbours in a  
Disguised Hot Spot 

The dynamics of the Black Sea have al-
ways been tense, with neighbours cal-
culating each action while determining 
the risk for every handshake. Russia has 
remained the “bully of the class”, trying 
to impose its position through calculated 
military and non-military offensive acts 
threatening the security and stability of 
the region. At a large scale, Russia sees 
the Black Sea region as a key element to 
its geoeconomics strategy, aiming to pro-
ject Russian power and influence in the 
Mediterranean, protect its economic and 
trade links with key European markets, 
and make southern Europe more depend-
ent on Russian oil and gas. The Black Sea 
also provides the security buffer zone for 
Moscow to protect its boundaries from 
any kind of southern vulnerability. With a 
well-developed strategy and a bit of luck, 
by using the Black Sea as a springboard, 
Russia can further project power into the 
Middle East, the Balkans, and the Medi-
terranean — and strengthen its re-emer-
gence as a great power. Although hard 
to believe, the Moscow is determined to 
use the Black Sea to gain further access 
in regions that are so-called NATO-dom-
inated. The developing relation to Turkey 
resulting in Ankara’s estrangement from 
the West fits perfectly Putin’s plans for 
the future of the region, pointing out at 
both NATO and EU’s current vulnerabili-
ties.

Turkey
On the other side, Turkey’s relations with 
Russia, have always been far from ideal, 
resulting into many direct and indirect 
confrontations and hostile competition, 
throughout time. While Ankara does not 
fully trust Moscow’s commitment to their 
common initiatives, Turkey aims to be-
come a regional power. In this regard, 
the role of the “balance holder” in the 
Black Sea Region, and not only, is just 
one of the strategies developed by An-
kara to create an equilibrium between US 
assertiveness and Russian resurgence in 
its near abroad. However, its struggle can 
easily turn into an increasing vulnerability 
to both sides and risk further volatility on 
several terrains. 
While strongly opposing a large NATO 
presence in the region and claiming its 
potential to maintain maritime security in 
the Black Sea in cooperation with other 
NATO member and partner countries, 
as well as Russia, Turkey unintentionally 
contributed to Moscow’s strengthening 
its military build-up in the region after 

the annexation of Crimea. Moreover, for 
the sake of regional balance and trying to 
avoid further confrontation with Russia, 
Ankara refused the opportunity to regain 
its dominating naval presence in the Black 
Sea and did not join the anti-Russian EU 
sanctions. Meanwhile, Turkey and Russia 
managed to come to common agree-
ments in several frozen conflicts such as 
Nagorno-Karabakh. In this case, Turkey 
has always supported its brother country 
– Azerbaijan - against Armenia and has 
provided military training and weapons to 
Baku. On the other hand, Armenia, has 
benefited from Russian support due to its 
defence pact with Moscow and the pres-
ence of a Russian military base and Russian 
border guards. While the main fighting 
took place at a critical sport for Europe 
and Turkey’s energy security, Russia and 
Turkey proved their capacity to come up 
with an interim arrangement between 
them, temporarily ending the war, though 
not yet the conflict. Russian and Turkish 
management of the crises showed their 
awareness of the threat for escalation rep-
resented by these frozen conflicts and the 
potential to put at risk other regions of 
common interests for both sides. 
In short, although Turkey does not always 
comply with EU and NATO policies in the 
Black Sea, and it plays a very dangerous 
game walking on a very thin line over an 
alligators’ trap, Ankara emerged as one 
of the balancers of Russia. What is debat-
able is for how long the Turkish govern-
ment will be able to resist the pressure 
that comes from different sides, making 
it harder to sustain the balance. 

Ukraine
Another neighbour on the Black Sea, 
Ukraine used to be known for its “mari-
time maturity”, in the past, and as a diver-
sified maritime economic landscape made 
up of river transportation, shipbuilding, 
and a gas and oil industry. However, the 
past 25 years have marked a continuous 
decline for almost all of Ukraine’s mari-
time power and the country’s access to 
the Black Sea has already been severely 
restricted by the ongoing occupation of 
Crimea and Russia’s systematic disruption 
of Ukraine-bound shipping in the Azov 
Sea since 2018. Currently the commercial 
ports of Odesa, Mykolaiv, and Kherson 
serve as Ukraine’s economic lifeline to 
global markets. Moreover, Russia con-
tinues to threaten the maritime traffic 
and hit severely the country’s economy. 
While, Kiev has the support of the West 
and Turkey, the threatening actions com-
ing from Russia’s side are not to be un-
derestimated and the situation should be 
treated with caution. 

Georgia
Alike Ukraine, Georgia has also wit-
nessed the Russian aggressive policies 
and Moscow’s use of both military power 
and hybrid warfare instruments to fur-
ther challenge any allies of the West in 
the Black Sea. In October 2019, the Rus-
sian Military Intelligence service (GRU) 
executed a disruptive cyber-attack on 
Georgia’s government servers, as one 
example of the Russian offensive that 
includes various malign actions such as 
disinformation, cyber-attacks, energy 

Romanian Special Forces board a vessel during exercise TROJAN FOOT-
PRINT 21 off the coast of Mangalia, Romania on 7 May 2021. The exercise 
aims to improve interoperability with allies and partners on the Black Sea.
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blockade, covert intelligence, and military 
activities. The final aim of these actions 
is to pressure Tbilisi against the West. 
While the NATO-Georgia cooperation is 
at target, strengthening Georgia’s “hy-
brid defence” capabilities is more impor-
tant than ever. Since its occupation of 
Georgian territories, Russia has illegally 
deployed troops to Abkhazia, which lies 
on the eastern coast of the Black Sea. 
Further on, Moscow’s developing military 
build-up of forces on the Crimean Penin-
sula and the improved air and naval capa-
bilities reflect Russian’s clear intentions to 
create an A2/AD zone in the Black Sea. Its 
actions are far from the traditional strat-
egies of the past, as Kremlin pushes in 
offensive through every viable channel.  

Romania and Bulgaria
The two EU member states on the 
ground, Romania and Bulgaria, are 
both post-communist democracies, 
who joined NATO in 2004 with the sec-

ond wave of eastern enlargement after 
the Cold War. Due partly to its historical 
grievances towards Russia, Romania has 
been very vocal, calling for a stronger 
NATO response and it also became the 
first country to host a Patriot surface-
to-air missile system in the Black Sea 
region. It also carries out regular ro-
tational deployments of NATO forces. 
From 19 to 29 March 2021, Romania 
organised Sea Shield 21, a multinational 
NATO exercise. Romania’s commitment 
to fully support NATO against Russia’s 
offensive strategy has been proved 
since the country joined the Alliance. 
On the other hand, Bulgaria proved to 
be more cautious regarding Russia. For 
a long time, Moscow has taken advance 
of Bulgarian dependence on old Rus-
sian military technology and routinely 
penetrated Sofia’s defence sector, prov-
ing not only national vulnerabilities but 
also reflecting a weakness for the Alli-
ance. In March 2021, five former and 

current senior Bulgarian defence offi-
cials were charged with selling classi-
fied NATO information to Russia. More-
over, as part of Moscow’s asymmetric 
war strategy, Bulgaria is also a prime 
target of the Kremlin’s hybrid activity 
due to energy dependence and a strong 
Russian influence in its political realm. 
So far, Bulgaria have made significant 
steps against Russia’s offensive strate-
gies, by updating its national security 
and defence strategies and inaugurat-
ing the Maritime Coordination Centre 
in Varna. Still, there is a long way ahead 
in building up Bulgaria’s resilience and 
the other members and partners sup-
port to reduce NATO’s vulnerabilities in 
the region. 

Policy Recommendations  
for the EU and NATO 

Just like in the context of the Baltic Sea, 
the Black Sea has no joint commander 
for peace and war to actively engage 
in the countering Russian challenges in 
the region. Nor are there suitably placed 
and focused regional joint headquarters 
for either the EU or NATO. NATO must 
create a supreme allied commander 
(SAC) for both regions — a SACBaltic 
and SACBlack Sea. In the same way, new 
steps to empower NATO’s presence on 
the ground can also benefit the EU’s 
position to increase the security and 
stability of the eastern neighbourhood. 
While being a strong advocate of NATO 
military and naval presence in the re-
gion, the EU should be more active in 
the region and cooperate with NATO on 
initiatives to increase intelligence- and 
surveillance-sharing, defence interoper-
ability, operational cooperation and mili-
tary mobility projects that can provide a 
multi-layered strategy to counter Rus-
sia’s continuous aggressions.  Last, but 
not least, the EU has the potential if it is 
given the opportunity to engage on an 
active role in the economic cooperation 
in the region that can further enhance 
stability and security. 
Today, more than ever before, NATO’s 
south-eastern flank needs to grow 
stronger and show no vulnerability 
on any side. Such a target can only be 
achieved through enhance collaboration 
between its members – Romania, Bulgar-
ia, and Turkey – and its strongest partners 
in the region: Ukraine and Georgia. While 
understanding Russia’s “asymmetric bul-
lying strategy”, the Alliance should be 
aware of its own strengths and enormous 
potential to create a better, more stable, 
and secure Black Sea Region. � L

US Marines conduct combat training during Black Sea Rotational Force 
on Mihail Kogalniceanu Air Base, Romania. 
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Methods of warfare are changing 
rapidly, and the US Army faces a 

problem. The Second Nagorno Karabakh 
War, in late 2020, vividly demonstrated 
the power of precision fires in the mod-
ern battlespace. In that war, Armenian 
towed artillery became easy prey to the 
Azerbaijani top-attack kamikaze drones. 
Unable to “shoot and scoot” rapidly, and 
not adequately protected with Counter 
Unmanned Aerial Systems (CUAS) de-
fence, the Russian-made towed D-30 
122mm howitzers and D-20 152mm of 
the Armenian army were quickly dis-
covered and devastated by Azerbaijani 
drones. The recent war in the Caucasus 
was the first war in history won primar-
ily by unmanned systems – something of 
which anyone interested in military affairs 
should take note -- and the lessons of this 
war have far-reaching consequences that 
few in the west seem to recognise. 
Witnessing the war in the Caucasus and 
having focussed on counterinsurgency 
warfare for the past twenty years, the 
US Army has seen that it is outgunned 
and outranged by the artillery of peer 
competitors such as China and Russia. 
As a result, the number one modernisa-
tion priority is long-range precision fires. 
The Chief of Staff of the US Army, Gen. 
James McConnville, explained in an in-
terview by the Center for Strategic and 
International Studies in March 2021, that 
the Army needs “long-range precision 
fires, the ability to penetrate an anti-
access/area-denial capability, [and] the 
ability to provide an anti-ship capability 
from land.” To meet these challenges, 
the US Army established a shoot-off 

US Army Howitzer Shoot-Off 
Which System Will Win the US Army Competition?

John Antal 

Au th o r
John Antal is a defence analyst and 
correspondent who has served as 
a member of the US Army Science 
Board. He retired from the US Army 
after 30-years in uniform. John has 
appeared on radio, podcast, and 
television shows to discuss military 
topics and is the author of 16 books 
and hundreds of magazine articles on 
military and leadership subjects. 

The NORA-B52 155mm Wheeled Howitzer depicted in this photo is one 
of the competitors in the US Army’s 2021 “shoot-off” competition  
completed in the fall of 2021. The NORA is considered one of the most 
successful products of the Serbian defence industry.
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For the US Artillery Fires competition the ARCHER system is presented 
integrated on an RMMV 8x8 truck. 
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the advantages of superior fire power, en-
hanced mobility and rapid response time. 
Highly adaptable, the modular ATMOS 
system is compatible with any 6x6 or 8x8 
high-mobility tactical truck, although cur-
rent models do not have an armoured 
cabin. According to Elbit, ATMOS supplies 
fire support for all types of missions and can 
be easily interfaced with customers’ existing 
C4I systems. IRON SABRE incorporates an 
embedded electronic suite, automatic laying 
system and automatic loading system. This 

cludes an ammunition resupply system 
with a support vehicle for a complete 
artillery solution.

ATMOS (Autonomous Truck-
Mounted Ordnance System) 
IRON SABRE

Elbit Systems of America entered their bat-
tle-proven ATMOS IRON SABRE 155mm 
truck-mounted howitzer to the US Army 
shoot-off. Accord to Elbit, ATMOS offers 

for production-ready artillery systems 
from developers from several countries. 
To field quickly and deploy long-range-
precision-fires (LRPF) for its STRYKER 
and light units, the Army cannot wait 
for the usual ten-year programmatic 
development cycle to design and pro-
duce a new howitzer. Being behind the 
curve, it wants to pick from a group of 
existing wheeled howitzer systems that, 
if purchased, could be deployed rapidly 
to combat units to replace the shorter 
range, less survivable legacy towed artil-
lery systems in its fleet. 
The US Army shoot-off between the 
ARCHER, ATMOS, BRUTUS, CAESAR, 
and NORA systems involved 90 days at 
Yuma Proving Ground, Arizona, and was 
completed before November 2021. Prior 
to the competition, each system was rig-
orously evaluated. The firing tests includ-
ed evaluation in the areas of mobility, fire 
control integration, compatibility with fir-
ing US Army projectiles. Here are the five 
systems that were invited to prove their 
capabilities to the US Army Field Artillery 
in 2021:

ARCHER Mobile Howitzer

BAE Systems Bofors offered its ARCHER 
FH77BW L52 truck-mounted howitzer. 
BAE reports that ARCHER is based on 
the successful Bofors FH77 field howit-
zer, consisting of an automated 155 mm 
52-calibre gun mounted on an RMMV 
8x8 truck. The system is a fully auto-
mated, self-propelled 155 mm howitzer 
where loading, laying and firing are han-
dled from inside the armoured cabin, of-
fering full protection for the gun crew at 
all times. As with the other systems in 
the shoot-off, the maximum range for 
ARCHER with rocket-assisted EXCALIBUR 
ammunition is around 50 km. ARCHER 
also offers an optional Advanced Mul-
tispectral Camouflage System and in-

Nexter’s CAESAR truck-mounted artillery system has both extensive 
combat record and an impressive sales record around the world, and is 
currently under consideration by the British Army, among others.  
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The ARCHER system, presented by BAE Systems Bofors, shown here on its customary Volvo chassis 
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Systems from France. The name “CAE-
SAR" is an acronym created from the 
French "CAmion Équipé d'un Système 
d'ARtillerie" (translating to English as 
"Truck Equipped with Artillery System"). 
CAESAR is the main howitzer for French 
army artillery regiments and is also under 
consideration by the British Army for its 
Mobile Fires Platform (MFP) programme. 
The system can be fitted on a variety of 
6x6 wheeled trucks and has been dem-
onstrated integrated on a modified Tatra 
T-815 8x8 chassis. The French Army use 
the Renault (now Arquus) SHERPA 10 
chassis. The French Army version of CAE-
SAR does not have an armoured cabin for 
the crew, but Nexter is developing one. 
CAESAR was successfully deployed to 
Afghanistan, Iraq, and Syria to support 
French operations.

NORA B-52 M21

Florida-based Global Ordnance has teamed 
with Yugoimport of Serbia to enter the 
NORA B-52 155mm wheeled howitzer in 
the US Army “shoot-off.” Developed by 
the Serbian Military Technical Institute in 
Belgrade, NORA is one of Serbia’s most 
successful weapons exports. According 
to Global Ordnance, the system features a 
fully automatic auto loader and a shoot and 
scoot under armour capability to protect 
the entire crew. The gun system has a maxi-
mum sustained rate of fire of 4 rounds/
min. The system provides enhanced mobil-
ity and automatic loading. Marc Morales, 
President of Global Ordnance, LLC, ex-
pressed his interest in being invited to the 
competition: "This is an excellent opportu-
nity to bring a fantastic piece of equipment 
at an unmatched value to the US Army 
soldier. Global Ordnance is proud to be the 
company to offer the NORA and is excited 
to show the US Army what it can do in the 
shoot-off."
The US Army wants a more mobile, lethal, 
survivable, wheeled 155mm howitzer sys-
tem that is a production-ready system to 
replace its legacy towed howitzer fleet. 
In addition, the US Army’s emerging doc-
trine, Multi-Domain Operations, requires 
a robust Long Range Precision Fires (LRPF) 
force to negate enemy fires and support 
cross-domain operations of air and naval 
forces. No shoot-off winner has yet been 
declared and the announcement of results 
from the contest are pending: the Army is 
keeping its cards close to its chest. Once 
the findings are announced, the winners 
may be asked to conduct further tests or 
to provide proposals for production, de-
livery, fielding, training and support to the 
US Army.  L

BRUTUS is based on the proven HAWKEYE 
105mm mobile weapon system produced 
by AM General. The Brutus self-propelled 
howitzer is 7.6m long, 2.44m wide, and 
3.5m high and the total weight of the 6x6 
truck-mounted system is 14.8 tons.  BRU-
TUS does not have an armoured cabin. 
According to AM General, BRUTUS has an 
“advanced digital fire control system featur-
ing enhanced navigation, integrated muzzle 
velocity radar and improved sighting/target-
ing capabilities greatly enhances lethality.” 

CAESAR System

The 155m CAESAR is a wheeled self-
propelled howitzer produced by Nexter 

advanced electronic suite is claimed to en-
able accurate navigation and autonomous 
operation, reduced crew size, increased fire 
power and high precision accuracy. The 
shoot and scoot capability of the IRON SA-
BRE is provided by a first round ability within 
30 seconds of vehicle halt, and the system 
can fire 6 rounds in less than 110 seconds.

BRUTUS

The only fully US team in the competition, 
AM General and Mandus Group offered 
the BRUTUS. This is a 155mm truck-borne 
howitzer employing a “hybrid soft recoil” 
system to enable the weapon to be fired 
from a relatively lightweight truck chassis. 

The ATMOS IRON SABRE offered by Elbit Systems of America, shown 
here at the Yuma Proving Ground, is one of the last five contenders.  
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The BRUTUS System, offered by AM General and Mandus Group, is the 
only wholly-American team in the competition.  
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A Game Changer

SAMP/T NG is the new generation of 
SAMP/T system that is in service with the 
French Air and Space Force and the Italian 
Army. SAMP/T NG has already been ordered 
by France and Italy, and will be delivered 
from 2025.
The SAMP/T NG is designed to protect 
armed forces and sensitive civil or military 
sites against new challenging threats -and 
also to be a strategic system. It is a game 
changer with its ability to guarantee air 
sovereignty, to counter all types of threats 
simultaneously including supersonic and 
ballistic missiles, and to support new op-
erational concepts such as advanced A2/AD 
(Anti-Access / Area Denial). 

Strategic Capabilities

The SAMP/T NG has unique strategic capa-
bilities, combining 360° protection; detec-
tion range in excess of 350 km and intercep-
tion of air-breathing targets beyond 150 km; 
detection and interception of manoeuvring 
ballistic missiles at ranges beyond 600 km.
The system can operate in a dense civilian 
air environment, cooperating with friendly 

military aircraft.  It can be fully integrated 
into national air defence networks and is 
fully interoperable with NATO / coalition sys-
tems. In addition, SAMP/T NG offers dual 
capability simultaneously to defeat all types 
of targets, in any combination; it counters 
emerging and future threats as diverse as 
manoeuvring ballistic missiles, re-entry ve-
hicle ballistic missiles, hypersonic missiles, 
UAVs and highly manoeuvrable aircraft, in 
a saturation attack scenario and a challeng-
ing cyber environment.  It can be quickly 
deployed by a small crew, is easily integrated 
in an air defence network, and can be inten-
sively operated with limited support.

State of the Art Systems

The European SAMP/T NG has four main 
components and will benefit from state of 
the art technologies: 
• An enlarged ASTER family including en-

hanced missile: the ASTER Block 1 New 
Technology missile addresses new and 
emerging threats, from short to long-
range missions including self-defence. 
After launch, the ASTER missile is inertial-
ly guided using target data transmitted 
by the SAMP/T system. The final hom-
ing phase is achieved by an active seeker, 
providing a highly accurate capability in 
all weathers. The unique combination of 
aerodynamic and directed thrust vector 
control (PIF-PAF), means the missile is ca-
pable of high G manoeuvres, giving an 
unmatched hit-to-kill capability.

• A new 360° multifunction radar with a 
rotating Active Electronically Scanned 
Array Antenna based on GaN technolo-
gy with “on the edge” signal processing 
management - Ground Fire 300 or Kro-
nos Grand Mobile High Power. This guar-
antees high probability of detection and 
tracking precision, even in heavy clutter 
& counter-measure environments. It can 
simultaneously track more than 1000 air-
breathing or ballistic missile targets, yet 
can deploy in less than 15 minutes with 
only 2 operators. It complies with high 
mobility requirements by civilian road or 
rail infrastructure, and by ship or aircraft 
as a standard 20’ ISO container.

• A command and control module based 
on upgraded open command and con-
trol software architecture and enhanced 

connectivity. A team up to four people 
manages the sensors and networks in 
order to create an integrated air and 
space tactical picture and to benefit 
from the latest technologies for deci-
sion-making and weapon assignment. 
The system is also fully compliant with 
the latest regulations in term of Infor-
mation security and access control. 

• An upgraded vertical launcher with 
new electronics to enhance the key 
SAMP/T NG advantages: 360° launch; 
automatic deployment; remote con-
trol; a highly effective missile; and high 
rates of fire. 

European Industry

eurosam was established in June 1989. 
A joint venture of MBDA France, MBDA 
Italy and Thales, European leaders in air 
defence, eurosam is the industrial prime 
contractor and system design authority 
for the development, production, mar-
keting, sales and in-service support of a 
range of medium and long range naval 
and ground-launched air-defence missile 
systems. These systems were developed 
to meet converging operational require-
ments of the French and Italian Govern-
ments. The cooperation, including the UK 
from 1996, has achieved export successes, 
in both naval and land configurations. On 
19 March 2021, the SAMP/T NG contract 
was awarded by OCCAR to the eurosam 
consortium.

Sol-Air Moyenne Portée/Terrestre (SAMP/T) SAMP/T NG
A New European Long Range Ground-Based Air Defence System

Marketing Report: Eurosam

Command centre of the SAMP/T NG 
system
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DGA test range at Landes
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The need to discern the goodies from the 
baddies is as old as war itself. So-called 

‘blue-on-blue’ incidents are tragic both for 
victim and perpetrator. They are horribly 
likely to occur and history is replete with 
examples: The War of the Roses (1455 to 
1487) saw the Houses of Lancaster and 
Tudor pitted against the House of York as 

both camps fought for the English throne. 
The war witness the Battle of Barnet near 
north London on 14 April 1471. The Houses 
of York and Lancaster were locked in mor-
tal combat. The Earl of Oxford was leading 
Lancastrian forces. He was fired upon by 

the Lancastrians after his own side mistook 
the emblems on his banner with those of 
the Yorkists. The debacle plunged Lancas-
terian morale and help the Yorkists win this 
decisive battle. 20 days later, the Lancastri-
ans were finally defeated during the Battle 
of Tewkesbury fought in Gloucestershire, 
central England. The Lancastrians lost and 

King Henry VI, the reigning Lancasterian 
was disposed. Victorious, the House of Tu-
dor would rule England for the next 118 
years. 
The passage of time has not dulled the 
blue-on-blue spectre when swords cross. 
The postmodern era is not shorn of this 
menace. Fast forward five centuries to 
when a Royal Air Force (RAF) TORNADO 
GR4A ground attack jet was downed by 
a US Army Raytheon MIM-104 PATRIOT 
Surface-to-Air Missile (SAM). The plane 
was hit during the opening stages of Op-
eration Iraqi Freedom on 22 March 2003. 

Both TORNADO crewmembers were 
killed. The tragic incident was partially 
blamed on the jet’s faulty IFF system.
IFF has been intrinsic to air power since 
the Second World War. Germany, the UK 
and the US all deployed IFF equipment 
to help keep their aircraft safe from their 
own side’s itchy triggers. The RAF fielded 
one of the first IFF systems. Employing el-
egant simplicity, the apparatus equipped 
an aircraft with a radio receiver. By the 
eve of the war, the RAF had built a chain 
of radars along much of England’s south-
ern and eastern coasts. These could look 
circa 86 nautical miles/nm (160 kilome-
tres) outwards over much of continental 
Europe’s Atlantic coast. If the Luftwaffe 
was assembling formations of bombers 
en route to targets in the UK, these Chain 
Home radars would detect them. This 
early warning gave RAF fighters enough 
time to scramble and reach the best place 
in the sky to intercept the bandits. There 
was just one problem: Chain Home ra-
dars could not distinguish RAF and Luft-
waffe planes. 

SSR

IFF was the solution. When the RAF air-
craft’s IFF transponder detected a Chain 
Home radar pulse it sent a coded reply. 
This would tell the radar operator that 
the target they had detected was friend-
ly. This beautifully simple, yet effective 
approach formed the template for future 
IFF systems. Today, these systems retain 
those basic principles.
For understandable reasons, IFF interroga-
tors equip an array of platforms, typically 
any tasked with engaging hostile military 
aircraft. This includes fighters, SAMs, ra-
dars, Airborne Early Warning (AEW) aircraft 
and vessels performing anti-air warfare. IFF 
transponders equip military aircraft and 
warships to indicate that they are friendly.

Air Traffic Control

One IFF spin-off was Secondary Surveil-
lance Radar (SSR). The development of IFF 
technology and SSR are entwined. Sec-

Identification Friend or Foe
Thomas Withington

"Mode-5" sounds like a devious plan hatched by a James Bond super villain.  

It is in fact something more prosaic; an Identification Friend or Foe protocol. 

Au th o r
Thomas Withington is an independ-
ent electronic warfare, radar and mili-
tary communications specialist based 
in France.

NATO’s E-3A Sentry AEW aircraft have been upgraded with Mode-5  
compatible IFF interrogators. Other NATO nations are making similar 
efforts with their military aircraft.

Ph
ot

o:
 N

A
TO



ondary surveillance radar plays a key part in Air Traffic 
Control (ATC). Civilian aircraft  are equipped with a 
radio transponder. The SSR will send out a request for 
the aircraft’s identity, known as an interrogation, on 
a frequency of 1.030 Gigahertz/GHz. The aircraft will 
receive the interrogation and send a reply, known in the 
trade as a ‘squawk’. The squawk is transmitted back to 
the SSR on a frequency of 1.090GHz. It contains details 
of the aircraft’s identity and altitude. SSR works with a 
Primary Surveillance Radar (PSR). The PSR sweeps the 
sky and detects aircraft. These show up on the air traf-
fic controller’s screen tracks. Without SSR, these tracks 
would be nothing more than lines moving across a radar 
screen. Information obtained by the SSR is superim-
posed on these tracks. By fusing together the PSR and 
SSR information, a controller sees not only an aircraft’s 
location and heading but also its identity and altitude. 
Mounting the SSR antenna atop the PSR antenna aids 
this fusion, as the former will see in exactly the same 
direction as the latter.

The ATC Advisory Committee

The fact that IFF and SSR are cousins has influenced 
the trajectory of recent identification friend or foe 
developments. Mode-5 and Mode-S are new closely 
related IFF and SSR protocols. Back in 1968, the US 
Department of Transportation was concerned over 
increases in air traffic and corresponding increases in 
the dangers of mid-air collisions. Like many big or-
ganisations confronted with a serious problem, they 
formed a committee. The resulting Air Traffic Control 
Advisory Committee (ATCAC for short) was tasked 
with examining future ATC technologies. To aid their 
quest, they reached out to the Massachusetts Institute 
of Technology’s Lincoln Labs. A crucial requirement of 
the Department of Transportation was that any new 
technology had to be compatible with the US’ existing 
ATC infrastructure. Another consideration was that 
future technologies had to take into account expected 
growths in air travel in the 1980s and 1990s. One 
major issue was that squawks could become ‘garbled’: 
Two aircraft in close proximity squawking at the same 
time to the same interrogation risked the SSR receiving 
an unclear reply. This could fox controllers on the iden-
tity and altitude of these aircraft, risking potentially 
disastrous misunderstandings. A way had to be found 
to ensure that aircraft close together did not give gar-
bled squawks to an SSR interrogation. 
In 1971, the US Federal Aviation Administration signed a 
contract with Lincoln Labs to help develop the new ATC 
infrastructure. Lincoln was to develop a radio frequency 
beacon system satisfying these needs compatible with 
existing ATC infrastructure. A solution to the garbled 
squawks was found. Each aircraft would have a unique 
identification code, much like a telephone number. 
Each interrogation from the SSR would be addressed to a 
specific aircraft based on its ID code. A reply would only be 
sent by the transponder the interrogation was addressed 
to. The approach stopped every aircraft in the vicinity of the 
SSR replying to every interrogation request. This greatly re-
duced congestion on the squawk frequencies of 1.090GHz. 
Crucially, the new transponder protocol could still reply to 
legacy SSR interrogations.
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Mode-S

Design work for this proto Mode-S archi-
tecture finished in 1975. Work received 
additional impetus in 1993. The US Con-
gress mandated Traffic Collision Avoid-
ance Systems (TCAS) for all passenger 
aircraft carrying over ten passengers. 
TCAS used Mode-S RF transmissions 
to ascertain the position of one aircraft 
relative to another. As all aircraft flying 
in US airspace had to have TCAS, it be-
gan to spread around the world. Given 
TCAS’ reliance on Mode-S, this corre-
spondingly helped the proliferation of 
the latter.
In the US, Mode-S formed the basis of 
the FAA’s Automatic Dependent Surveil-
lance-Broadcast (ADS-B) ATC scheme. 
Quite simply an aircraft periodically 
broadcasts its identification, altitude and 
position using its Mode-S transponder, 
irrespective of SSR interrogations. SSRs 
and other aircraft receive these transmis-

sions and their accompanying informa-
tion. ADS-B makes good several of the 
TCAS’ inaccuracies: Position information 
articulated by ADS-B is derived from the 
aircraft’s Global Navigation Satellite Sig-
nal (GNSS) receiver. Although the brief 
for Mode-S emphasised the use of exist-
ing infrastructure, airports and ATC cen-
tres are equipped with ground stations 
to receive these transmissions. ADS-B is 
now proliferating around the world and 
with it Mode-S.
Regarding the aircraft’s unique address, 
blocks of codes are allocated to each 
International Civil Aviation Organisation 
member state. The country will then 
allocate specific codes to aircraft regis-
tered there. There is little chance of the 
world’s air fleet running out. The 24-bit 
coding used ensures that over 16.7 mil-
lion codes are available. If the aircraft 
changes the country where it is regis-
tered, its address will correspondingly 
change.

Mode-5

In a nutshell, Mode-5 is a secure version 
of Mode-S. It is mandated throughout 
NATO (North Atlantic Treaty Organisa-
tion) via the alliance’s Standardisation 
Agreement-4193 (STANAG-4193). Un-
like Mode-S, Mode-5’s interrogations 
and squawks are encrypted. As a writ-
ten statement supplied by NATO notes 
“Mode-4 was limited to identifying 
friendly aircraft by receiving the right 
reply to the corresponding Mode-4 in-
terrogation”. Athanasios Chouliaras, an 
aerospace and defence consultant, says 
Mode-5 “replaces the legacy Mode-4 
IFF, which uses Morse code-like signals 
for military identification”.
An article published on the Tel Instru-
ment Electronics Corporation website 
gives a summary of Mode-5’s devel-
opment and adoption. Mode-4 was 
introduced in the 1960s. It was origi-
nally called IFF Mk.XII. As it used US 
Mode-4 cryptography it became known 
as Mode-4 IFF. This IFF standard was 
adopted throughout NATO and sever-
al allied nations. In 1995, the US Joint 
Chiefs of Staff ordered a new IFF proto-
col to replace Mode-4. Unsurprisingly, 
this became known as Mode-5. In 2002 
NATO ratified STANAG-4193. This man-
dated Mode-5 throughout NATO. 
The development of Mode-5 was led by 
the US Navy. The navy was in turn assist-
ed by an international working group of 
NATO nations. Several companies have 
since become involved in the design, de-
velopment and manufacture of Mode-5 
IFF systems. Alongside the Tel Instrument 
Electronics Corporation, these compa-
nies include BAE Systems, Hensoldt, 
Leonardo, Raytheon, Sagetech Avionics, 
Telephonics and Thales. Although the 
US Navy was midwife to Mode-4’s birth, 
responsibility for the protocol passed to 
the US Air Force. Although Mode-4 is 
no longer certified for NATO use several 
allied nations like India and South Af-
rica continue to use the protocol. Hence, 
it continues to be supported for those 
nations. The air force also ensures all 
Mode-5 hardware and software meets 
the requisite STANAGs. 
Mode-5 expands the information car-
ried by the squawk vis-à-vis Mode-4: 
“The new Mode-5 system constitutes 
a limited datalink system. Not only is 
it able to identify friendly aircraft, but 
it also receives extra information” on 
an aircraft’s identity and position, says 
NATO’s statement. As Tom Furey, chief 
executive officer of Sagetech Avionics 
notes: “Mode-5 provides better perfor-

The antenna for a secondary surveillance radar can be seen here atop 
the antenna for the primary surveillance radar. The development of SSR 
and IFF are closely intertwined. 
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mance and security than Mode-4, and 
added two-way data transfer using se-
cure waveforms, containing encrypted 
GNSS and other flight information about 
the interrogated aircraft.” It also pro-
vides a step-change in terms of perfor-
mance: “Mode 5 … allows interrogators 
to identify friendly aircraft IFF systems at 
longer ranges (compared to Mode-4), 
using a secure, encrypted code.” This 
range improvement eliminates another 
Mode-4 shortcoming, says Mr. Ch-
ouliaras. The previous system suffered 
limitations identifying friendly aircraft at 
long distances. This was especially acute 
when flying in close formation. Usefully, 
by virtue of its architecture, Mode-5 is 
interoperable with Mode-S. This ensures 
military aircraft can travel with ease 
through civilian controlled airspace. 
Encryption is at the heart of Mode-5. 
Sagetech is involved in the manufacture 
of Mode-5 IFF transponders. Mode-5 
IFF systems need cryptographic com-
puters to secure the interrogations and 
squawks: “The cryptographic computer 
is loaded with codes that change every 
few seconds … and provides the pa-
rameters of encryption and decryption 
to the transponder,” says Mr. Furey. 
Mode-4 used to change its code once a 

day. As the coding for Mode-5 changes 
every few seconds, this is much more 
secure, argues Mr. Chouliaras. This rap-

id change of coding is 
achieved through the 
use of Time of Day 
(TOD) authentication. 
Mode-5 cryptographic 
equipment is available 
from General Dynam-
ics, Hensoldt and Ray-
theon.

Additional 
Equipment

Other equipment re-
quired for Mode-5 
transponders includes 
a link to the aircraft’s 
GNSS receiver. Air-
craft also need dorsal 
and ventral antennas 
to ensure full spheri-
cal Mode-5 coverage. 
This is important to 
guarantee that any in-
terrogator can receive 
IFF squawks regardless 
of the aircraft’s aspect 
relative to the interro-
gator. For example, an 
AEW aircraft at a higher 
altitude may be send-
ing the interrogation. 
This would be received 

by another aircraft’s dorsal antenna and 
replied to using the same. Conversely, 
an interrogation may be received from a 
ground-based air surveillance radar. This 
would be received and replied to using the 
ventral antenna. 

Compatibility

The Mode-5 IFF protocol is not compat-
ible with Mode-4. As such, all NATO plat-
forms needing to carry an IFF transponder 
must be physically upgraded with new 
Mode-5 IFF equipment. Mode-4 was of-
ficially ‘decertified’ on 30 June 2020. This 
now makes Mode-5 the only standard 
IFF system in NATO service. NATO has 
upgraded its fleet of Boeing E-3A Sentry 
AEW planes with Mode-5 interrogators, 
said its statement. Beyond this, respon-
sibility for rolling out Mode-5 equipment 
across platforms falls to individual NATO 
members. NATO thus shies away from 
predicting when the implementation of 
Mode-5 will be complete: “It would be 
premature to say when the process will be 
complete across the Alliance, but work is 
underway.” Mode-5 is an unsung, yet vi-
tal, part of how NATO reduces the danger 
to its assets from blue-on-blue incidents. 
The alliance emphasised in its statement 
that “Mode-5 IFF is a fundamental com-
ponent of how NATO provides security to 
its members. It is a significant demonstra-
tion of the allies’ collective commitment to 
safeguarding NATO airspace.”  L

Alongside aircraft and warships, ground and surface platforms like SAM 
systems and warships also use Mode-5 interrogators to ascertain the 
identity of air targets.

IFF transponders are now available for uninhab-
ited aerial vehicle platforms where space and 
weight is at a premium. Sagetech Avionics’ MX12B 
is one of the smallest and lightest systems on the 
market.
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If you were to look at the military small 
arms sector in a rather superficial man-

ner, you might conclude that real pro-
gress has been something of a rarity. For 
example, the standard NATO 7.62x51 
mm round was standardised in 1954, 
with the US standardising the 5.56x45 
mm round in 1963, while the NATO 
standard 5.56x45 mm SS109 round de-
veloped by FN Herstal was standardised 
in October 1980 - some 41 years ago. As 
such, there is not much evidence of vis-
ible change in the context of small arms 
ammunition. 
Regarding small arms themselves, the 
evidence suggests very little change hav-
ing taken place. The M16 rifle is argu-
ably the dominant western assault rifle. 
It was first ordered in 1963 for the US 
Army, with production starting in 1964, 
and first deliveries in 1965. The M16 was 
developed from the AR-15, which had 
first seen combat in South Vietnam in 
1961, so it would therefore seem fair to 
say that the dominant western assault 
rifle is a 60-year-old weapon. On the 
other hand, it could be pointed out that 
the current version of the M16 family 
used by the US military is comparatively 
less aged, as the M4 carbine was only 
selected in 1994. 

Modifications Only

All of this would seem to indicate that 
the small arms sector is one where ma-
ture technologies hold sway and tech-
nological innovation is rare. There was 
a point where you could make an argu-
ment that all of this was true, though 
fortunately this argument only cov-
ers part of the story. In fact, there has 
been much innovation in the small arms 
sector, as the M4 has had nearly 100 
modifications since it entered service, re-
sulting in increased performance and a 
vastly reduced failure rate. Ammunition 
performance has also improved marked-
ly. The latest rounds fit the standardised 

calibre dimensions, but offer increased 
range and penetrative power.
The primary contributing factor in ad-
vances in the small arms sector has been 
20 years of war in Afghanistan since the 
commencement of Operation Enduring 
Freedom in 2001. Afghanistan, followed 
by Iraq, and then the expansion of the 
fight against terrorism to a global con-
flict, has created an environment where 
evidence from combat operations leads 
to new requirements and the money 
is available to turn those requirements 
into reality. In this environment, there 
is innovation, not just in how systems 
are being built by taking advantage 
of improvements in materials, optical, 
electro-optical and electronics technol-
ogy, but also in how we look to meet 
operational requirements. 

Fundamentals
To obtain an understanding of where 
we are now in terms of small arms sights 
and where we could go in the future, 
it is necessary to look at the evolution 
of small arms and the requirements that 
drive that evolution, and in turn the com-
bat experience that drives the generation 
of requirements. The starting point for 
this analysis comes with the realisation 
that the bolt-action rifle and its full power 
round were not the optimum small arms 
solution for the infantry. Instead, the evi-
dence pointed to the intermediate round, 
such as the German 7.92x33 mm Kurz 
and the Soviet 7.62x39 mm M43 rounds, 
as the optimum solution. In turn, these 
rounds prompted the arrival of the mod-
ern assault rifle.

On Target – Advances  
in Small Arms Sights
David Saw

At first sight, the small arms sector is one where mature technologies hold sway and technological 

innovation is rare. Recently, however, there has been much innovation in the sector.

3rd Battalion, The Royal Canadian Regiment (RCR), on an airmobile  
exercise in Ontario in June 2021. Note the ELCAN SPECTER OS, otherwise 
designated as the C79, on the Colt Canada C7A1 assault rifle. 
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Into the Night

It was the 1960s and the Vietnam War 
that saw the integration of a relatively 
effective night-fighting capability with 
small arms. By 1967, the US Army had 
started to field the AN/PVS-2 STARLIGHT 
scope, an image intensification system, 
which was a first generation device of-
fering adequate performance. By the end 
of the 1970s, GEN II devices such as AN/
PVS-4 were available, with these remain-

EM2 and adopted the FN FAL in 7.62x51 
mm. They did not fit the FAL with an 
optic, and Canada also adopted the 
FAL, though initially had an optic on the 
weapon, but this was subsequently dis-
carded. NATO therefore had battle rifles 
with an over-powered cartridge that 
allowed for long-range engagements, 
but the vast majority of infantry have 
to make do with iron sights, which re-
duces the successful outcomes in such 
engagements.

In terms of sights, quality optics were 
expensive and therefore an optical sight 
was generally only issued to a sniper and 
attached to a selected highly accurate 
rifle. One of the first attempts at de-
veloping a night sight capability came 
from Germany, in the Zielgerät 1229 
VAMPIR. The system entered service in 
limited numbers in 1944, issued to snip-
ers and later integrated with the MG34 
and MG42 machine guns. The sight was 
then integrated with the Sturmgewehr 
44, arguably the first modern assault ri-
fle, and used in combat from February 
1945 onwards. The system consisted of 
an infrared light, an optical sight and a 
very heavy 15 kg battery pack carried 
by the operator. VAMPIR worked, but 
it was very cumbersome, and true night 
sights would only start to be a real pos-
sibility many years later.
The British Army looked to introduce a 
new rifle to replace its standard bolt-
action rifle and submachine gun, which 
resulted in the EM2 rifle in the inter-
mediate 7x43 mm calibre. What was 
significant about the EM2 was that it 
had an integrated optical sight. The 
EM2 was an excellent weapon, a true 
assault rifle, although expensive, but 
some senior officers criticised it because 
its cartridge was not powerful enough 
for long-range accurate target engage-
ment. Such engagements were a rarity 
rather than the norm, and across the 
vast majority of engagements a properly 
set up rifle with an optic would to be far 
more accurate than a conventional rifle.
As is commonly known, US Army pres-
sure resulted in NATO adopting the 
7.62x51 mm round as standard in 1954, 
and consequently, Britain dropped the 

In January, the US Marine Corps began fielding the new Squad Common 
Optic (SCO), shown here integrated with the M27 Infantry Automatic Rifle 
(IAR). The SCO is the Trijicon Variable Combat Optic Gunsight (VCOG),  
a 1-8x28 optic, and will replace the Trijicon ACOG optic in service.

VECTED GmbH 
Engineering Advantage made in Germany. 
www.vected.de  ·  info@vected.de  
Tel. +49 (0)911 960 687 0

Vected sets standards in the thermal 
imaging technology. We produce thermal 
imaging cameras* in Germany for military 
and police forces and support OEMs with 
individual development soluti ons.

High end thermal 
imaging technology

* only European key components, ITAR-free
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as goggles and sights, were so expensive 
as to preclude widespread issue. This is 
no longer the case and, as a result, west-
ern armed forces have gained significant 
operational advantages due to enhanced 
night-fighting capabilities.
Night vision technologies are more read-
ily available than before, both in terms 
of military grade and commercial grade 
systems. Inevitably, this has seen the pro-
liferation of such capabilities and predict-
ably, that has started to erode some of 
the night-fighting advantages enjoyed 
by NATO and allied forces. On the other 
hand, as long as the pace of technologi-
cal innovation continues, then the night-
fighting advantage will still be a critical 
factor in combat.

Optical Path

History repeated itself in the 1970s when 
Austria took into service the Steyr AUG 
(Armee Universal Gewehr) with its in-
tegrated Swarowski 1.5x optical sight. 
Elsewhere in the mid-1970s, the British 
introduced the L2A2 Sight Unit Infantry 
Trilux (SUIT); this was a 4x optical sight 
designed for daytime or low light condi-
tions, and was adopted by the UK, Aus-
tralia and New Zealand. In British service, 
it was used on the SLR (the British version 
of the FN FAL) and the GPMG (the British 
version of the FN MAG), but it was not 
widely deployed. 
Things changed for the British when they 
adopted a new assault rifle in the mid-
1980s in the form of the L85 in 5.56x45 
mm calibre that came equipped with the 
L9A1 Sight Unit Small Arms Trilux (SU-
SAT), a 4x optic. Ironically, while the origi-
nal L85 was a pretty horrendous weapon, 
the SUSAT was a fairly good optic. More 
than 30 years after they sought to pro-
vide their assault rifles with an optic, the 
British finally achieved that goal with the 
SUSAT. 
The Canadian Armed Forces decided to 
replace their version of the FN FAL battle 
rifle, the C1 and the C1A1, in the mid-
1980s with a 5.56x45 mm rifle that would 
be based on the Colt 715 and modified to 
meet Canadian needs. This resulted in the 
C7 assault rifle and later the C8 carbine. 
Like the British, the Canadians wanted to 
provide their new rifle with an optic and 
they selected the ELCAN SPECTER OS, a 
3.4x optic that they classified as the C79. 
The C79 was attached to the weapon via 
a Weaver rail, but this was subsequently 
replaced by a MIL-STD-1913 Picatinny rail.
US Special Forces have been the catalyst 
for much of the development of optics, 
night sights and rails. Evidence of what 

been important progress in technology 
and this has translated into major per-
formance gains in night sights. Earlier 
generation systems were unreliable and 
tiring to use, unlike the current genera-
tion of systems. Perhaps the most impor-
tant change in terms of night vision has 
been that of affordability. It was not that 
long ago that night vision devices, such 

ing in service post-2000. The arrival of 
GEN III tubes offered higher reliability and 
improved performance leading to such 
systems as the AN/PVS-17 Miniature 
Night Sight (MNS). Further development 
led to GEN III OMNI V–VII tubes and the 
resultant performance improvements.
In terms of night-fighting capabilities 
from the 1960s onwards, there have 
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The Elbit Systems Assault Rifle Combat Application System (ARCAS)  
offers an integrated solution consisting of a built-in computerised  
Artificial Intelligence (AI) powered system.

Rifles on exercise at the Sennybridge Training Area prior to  
deployment to Afghanistan in 2019. The British L85 assault rifle was 
originally equipped with the SUSAT optic, though a number of Trijicon 
ACOG optics were later acquired for Afghanistan, followed by a  
significant number of ELCAN SPECTER OS optics. 
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to attach; optics, magnifiers, night sights, 
laser target pointers and tactical lights 
being the most common add-ons.
Once Western forces became embroiled 
in ground combat operations in Afghani-
stan and Iraq, the demand for improved 
sights grew rapidly. For the British Army, 
combat operations in Afghanistan saw 
the issue of an Urgent Operational Re-
quirement (UOR) covering the acquisi-
tion of the Trijicon ACOG to replace the 
SUSAT. Later, a more conventional pro-
curement effort saw the acquisition of 
the ELCAN SPECTER OS, the Shield Close 
Quarter Battlesight (CQB) and Qioptiq 
thermal and night sights. 
The US Marine Corps had earlier adopted 
the Trijicon ACOG in 2004 as the Rifle 
Combat Optic (RCO), and more recently, 
the US Marine Corps looked for an RCO 
successor system in the Squad Common 
Optic (SCO) programme. In January this 
year, they started fielding the SCO sys-
tem having selected the Trijicon Vari-
able Combat Optic Gunsight (VCOG), a 
1-8x28 optic, to fulfil this requirement. 
Another user who solved its evolving op-
tic requirements by turning to its existing 
supplier was Denmark. In the mid-1990s, 

Improvements to Block 1 included a new 
RIS, with Insight Technology supplying 
the SU-233/PVS and SU-238/PVS gun 
lights. Also included were the EOTECH 
SU-231/PVS holographic weapon sights, 
SU-237/PVS ACOG and the AN/PVS-17A 
product improvement kit. The Block 2 
package had the SU-232/PAS CNVD-T 
thermal sight, SU-231/PEQ holographic 
weapon sight, XPS-3 weapon sight, G33 
magnifier, SU-230/PVS ELCAN SPECTER 
DR 1-4x optic and the L3Harris AN/PVS-
24 clip-on night vision device. Further 
SOPMOD enhancements were integrated 
as requirements and systems evolved. 
The SOPMOD effort commenced in the 
mid-1990s and it helped to drive the tech-
nology of sights forward and created the 
environment where conventional forces 
saw the utility of many of these sights 
and associated systems and took them 
into service. Finally, it seemed that the 
age of small being equipped with noth-
ing more than iron sights was coming to 
an end in the more sophisticated con-
ventional forces around the world. All of 
a sudden, Picatinny rails were sprouting 
all over assault rifles and there seemed to 
be no end to what soldiers were prepared 

can be achieved can be seen with the 
United States Special Operations Com-
mand (USSOCOM) Special Operations Pe-
culiar Modification (SOPMOD). SOPMOD 
was an evolving series of kit designed 
to add sight, both day and night, and a 
host of other capabilities that could be 
integrated with the M4 carbine and the 
FN SCAR. As the SOPMOD programme 
evolved, other Special Forces’ weapons, 
including different rifles, light and me-
dium machine guns and crew-served 
weapons were included. Operators select 
the appropriate options for their mission 
from the range of systems in the SOP-
MOD package.
The Block 1 SOPMOD package used 
the Knight Armament Company (KAC) 
Rail Interface System (RIS).Also included 
were the Trijicon Advanced Combat 
Optical Gunsight (ACOG), the Aimpoint 
CompM2 mount for the AN/PVS-14 mo-
nocular night vision device, Insight Tech-
nology AN/PEQ-2 infrared target pointer, 
illuminator, aiming laser and the Visible 
Light Illuminator (VLI) and the Trijicon 
reflex sight. Other options included the 
Insight Technology AN/PEQ-5 visible laser 
sight and the AN/PVS-17A MNS.
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can be added to the weapon, plus the 
requirement to reduce the weight of the 
batteries needed to power these items. 
Or we can look to have an integrated 
fire control system that includes all of the 
systems needed in terms of sights and 
related equipment in a single system. 
The integrated fire control system ap-
pears to be the path to the future for 
small arms. A trend confirmed by the US 
Army Next Generation Squad Weapons 
(NGSW) programme to replace in-service 
US Army small arms, with its NGSW-FC 
fire control system element for which 
L3Harris and Vortex Optics are compet-
ing. ELCAN has developed their own 
fire control solution in the form of the 
SPECTER Digital Fire Control Sight (DFCS) 
and the system is already being evaluated 
by a number of NATO armies on different 
small arms platforms.
Another option in the integrated fire con-
trol system area comes from Elbit Systems 
with their Assault Rifle Combat Applica-
tion System (ARCAS), which is described 
as “a built-in computerised Artificial Intelli-
gence (AI) powered system that interfaces 
with the rifle’s Electro-Optical (EO) sight, 
with a helmet mounted eyepiece and with 
the rifle’s assemblies, providing soldiers 
with real-time intuitive actionable combat 
information.” The ARCAS computer is in-
tegrated with the forward grip of the rifle, 
and receives and integrates data from the 
user’s EO sight, tactical information from 
C2 systems, data from other ARCAS users 
and information on the status of the user’s 
weapon. The user can view this data as an 
overlay on the EO sight picture or via an 
eyepiece mounted on the helmet. ARCAS 
can include thermal or low light sights, 
or interface with existing EO sights. The 
system has built-in growth potential and 
can also run third-party applications ac-
cording to Elbit.
Where ARCAS is interesting is that it of-
fers the opportunity to increase the situ-
ational awareness of the user and maxim-
ise the weapon’s potential. Beyond that, 
it offers another way to integrate the in-
fantry soldier into a digitised operational 
environment. 
Clearly, we are entering a future where 
just integrating an optic with the stand-
ard assault rifle is no longer enough. If 
integrated fire control systems can deliver 
the ability to acquire and accurately en-
gage targets at the desired battle ranges 
in both day and night conditions, then 
this is the way forward. However, these 
integrated fire control solutions must not 
impose a significant weight burden and 
must be fully reliable in terms of fit, form 
and function.  L

and for improved fire control devices. 
The infantry soldier was already overbur-
dened with too much weight, so if that 
could be reduced by maximising the util-
ity of the ammunition carried, it would 
make a positive contribution to reducing 
the overall weight burden. In a related 
move, ammunition weight could be fur-
ther reduced, for example, by the use of 
plastic cases. 
Later in the Afghanistan conflict, the 
capabilities of the Taliban started to im-
prove; for example, some Taliban groups 
began wearing body armour. The so-
lution to these hardened targets was 
higher performance ammunition and, of 
course, better sights. Night combat re-
mained an advantage for western forces, 
but again the Taliban started to acquire 
some night capabilities, meaning the so-
lution was to improve the dependability 
and performance of western night sights 
and other night vision equipment. 
As we know, there are currently very few 
limits on what can be attached to small 
arms in terms of sights and other acces-
sories. To that end, we must add suppres-
sors that are applied to small arms to re-
duce signature, which can be regarded as 
a positive, but on the downside, this adds 
more weight and size to the weapon. It is 
advisable not to add too much weight to 
the weapon and avoid any impact on its 
fit and form. An obvious solution is to re-
duce the weight of each of the items that 

the Danish Army selected the Colt Canada 
C7A1 as its new rifle (GEVÆR M/95) and 
then took the C8A1 carbine into service 
as the KARABIN M/96. In parallel, they 
adopted the ELCAN C79 as their optic. In 
2010, Denmark ordered a new variant of 
the Colt Canada rifle with an integrated 
upper receiver, with the weapon classi-
fied as the GEVÆR M/10, which became 
the primary service rifle. Denmark has 
now taken delivery of the ELCAN SPECT-
ER DR 1-4x optic for its rifles and M60E6 
machine guns, with their M2HB heavy 
machine guns equipped with the 1.5-6x 
version of the SPECTER DR. 

Future Prospects

Lessons from Afghanistan and other 
combat operations have led to a rethink 
on a number of issues regarding small 
arms. Previously, the assumption was 
that most engagements would take place 
at distances up to 300 metres, but that 
has since changed and we are now look-
ing at distances up to 600 metres and 
perhaps beyond. This has created a need 
for higher performance ammunition and, 
of course, for more effective sights. An-
other issue was ammunition expenditure, 
which was far higher than anticipated, 
but the effects did not reflect the amount 
of ammunition expended. Obtaining 
more effects per round expended was 
another argument for improved sights 

An M249 5.56x45 mm Squad Automatic Weapon (SAW) on the range at 
Fort Devens, Massachusetts. 
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Military bridging is high on the agenda 
of many allied militaries across Eu-

rope, with programmes and projects un-
derway and established processes and test 
protocols in place defining what is required 
if a bridging system is to be adopted and 
deployed. This article looks at design and 
test code aspects for military bridging sys-
tems, the status of a current gap-crossing 
competition underway in the UK, along 
with certain significant industry and mili-
tary unit milestones and developments.

Bridging Need Scene Setting

Across the European theatre of operations, 
dry and wet-gap obstacles, from streams 
and tributaries to major rivers such as the 
Danube, the Rhine and the Elbe, as well as 
dry gullies and gorges, present the armies 
of NATO and its allies with the challenge 
of being able to deploy sufficient tried and 
tested bridging capabilities, should the 
need arise, to move any and all equipment 
and vehicles needed over such obstacles 
and onwards to wherever the front line of 
any future conflict in Europe might be.
While there is a wide variety and some 
highly capable bridging systems currently 
in use within NATO, such as the M3 rig, 
improved ribbon bridging equipment, me-
dium girder bridging, armoured vehicle 
launched bridge (AVLB), the Leguan bridge 
layer to name but a few, the quantity of 
such systems, according to certain engineer 
general staff within NATO, is below what 
would be needed to span all the obstacles 
an allied army will encounter moving back 
and forth across Europe in a conflict, were 
even a fraction of the bridges spanning riv-
ers and gaps degraded or destroyed. 
And even with bridges intact, many will 
be unable to support the tonnage of 
modern tanks whose military load clas-
sifications (MLC), often between MLC 80 
and MLC 95, far exceed those of their an-
cestors whose tonnages were more than 
adequately handled by most of Europe’s 
bridges built since WW2, which can mostly 

cope with vehicles up to MLC 70. 
To meet this challenge NATO and its allies 
need urgently to increase the quantity of 
bridging systems available and, at the same 
time, make sure new systems conform to, 
and meet, stringent and established re-
quirements to ensure they are up to the job. 

Ensuring Needs Are Met

First published in 1974, the latest update to 
the ‘Trilateral Design and Test Code (TDTC) 
for Military Bridging and Gap-Crossing 
Equipment’, prepared for the design and 
testing of mobile military bridges and 
launch mechanisms and agreed between 
Germany, the UK and the US, was issued 
in March 2019. It is intended to ensure 
all bridging and gap-crossing equipment 
coming into service with these nations’ 
armed forces is designed and made in ac-
cordance with a standard set of loading, 

design and test parameters, as well as ac-
cepted materials, so that any new bridging 
system will, ultimately, meet user needs 
and can be readily manufactured. 
Prepared by the Design and Analysis Group 
for Military Bridging and Gap-Crossing 
Equipment, the TDTC covers a wide array 
of such subjects as clear-span and combi-
nation bridging, pier support requirements, 
floating bridges and rafts, as well as look-
ing at typical vehicle data that needs to be 
taken into account for design purposes and 
topographical matters when it comes to a 
physical gap or crossing and how factors 
such as temperature, local environment, al-
titude and anchorage available to crossing 
equipment must be considered in design 
and testing regimes. Loads and load combi-
nations have also to be factored into equip-
ment design to cover as many eventualities 
as might be encountered in any sudden or 
spontaneous operational eventuality.

Addressing Military Bridging and  
Gap-Crossing Requirements
Tim Guest

Crossing wet and dry gaps for any military requires engineering know-how and sufficient suitable bridging 

equipment and systems to span the numerous gaps that will be encountered in a major conflict. 

Military bridging is high on the agenda of many allied militaries across  
Europe. Pictured: Krauss-Maffei-Wegmann’s LEGUAN AVLB is also  
offered on the LEOPARD 2 chassis, which can carry and deploy a single 
26 m bridge, or two 14 m bridges with a load classification of MLC80. 
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On the safety side of things, the TDTC ex-
plores safety coefficients and fatigue fac-
tors relating to metals, composites and 
adhesives used in the manufacture of 
bridging equipment, as well as looking at 
operational safety issues such as floatation 
and stability, avoiding rotation and over-
turning and how anchorage points must be 
secure to avoid lifting. Systems’ ability to be 
able to tolerate and withstand a degree of 
damage sustained during deployment or 
under enemy fire without becoming inop-
erable is also set out in the document with 
testing regimes to address all these areas 
and more.
The TDTC goes into great detail on a wide 
range of matters, from floating bridges 
and rafts, to specific sub-systems such as 
hydraulics that can be affected by altitude 
impacting launch and retrieve times, some-
times to such as extent that in extreme alti-
tudes, bridge launch and retrieval may not 
be achievable. On the subject of combina-
tion bridging, for example, it states that this 
may be used across wet or dry gaps in situ-
ations where the clear span to be bridged 
exceeds the span capability of a single 
bridge system, thereby requiring two as 
a potential solution. That said, across wet 
gaps, the use of combination bridging on 
water is only permissible, according to the 
TDTC, under conditions where the maxi-
mum surface water speed at mid-stream 
does not exceed 1.5 m/s (2.9 knots). It can 
also only be used where, under its own 
weight (i.e. without any vehicles or other 
additional live weight crossing), the water 
level does not come within 100 mm (4 in) of 
any trafficable deck surface. The TDTC also 
stresses that combination bridges must not 
be launched without some form of non-
metallic interface between the bridges in 
order to spread the anticipated live load 
and prevent slipping between metallic sur-
faces in wet conditions and under live ve-
hicle trafficking where vibration along with 
vertical and sideways forces will be present. 
The TDTC for Military Bridging and Gap-
Crossing Equipment includes extensive 
data sheets documenting metallurgical as-
pects and requirements of aluminium and 
steel for the manufacture of equipment, as 
well as detailed appendices with relevant 
force, weight, density, velocity, slope, pres-
sure and other conversion tables tailored to 
the specific tasks of bridging and gap cross-
ing. Its Appendix C, for example, sets out 
comprehensive and illustrated, tabulated 
details of the characteristics of hypotheti-
cal vehicles used for the rating of vehicle 
and bridge MLC in SI units. Latest data on 
composite and adhesive materials are also 
detailed in the TDTC’s appendices. 

Bi-lateral British-German Footnote
In October, the Chiefs of the British and German Armies attended a formal re-desig-
nation parade of specialist military engineers in Minden, Germany. General Sir Mark 
Carleton-Smith and Generalleutnant Alfons Mais, were the principal guests of honour 
at a joint German-British parade marking the formal establishment of the German-
British Amphibious Engineer Battalion 130, setting a benchmark for integration and 
interoperability. Some 600 soldiers marched over two M3 Rig bridges and formed up 
to be officially re-designated, including troops from 23 Amphibious Engineer Squadron 
RE, formally based in Sennelager, but with equipment co-located at Minden. The new 
battalion is primarily focused on amphibious operation, though has other engineer-
ing capabilities. Both nations are currently the only ones in NATO to have the M3 rig, 
although Latvia has just signed a contract that will see it become the newest member 
in NATO to operate the M3.
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NATO and its allies need urgently to increase the quantity of bridging 
systems available across the Alliance. In July, WFEL delivered the first 
of 17 new MGB Medium Girder Bridge systems (pictured) to the British 
Army's Royal Engineers.
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also jeopardise the location’s suitability as 
a crossing point if enemy forces pick up on 
the interest shown by the recon engineers. 
The project, run on behalf of the Defence 
and Science Technology Laboratory (Dstl), 
stated the wet gaps considered in the 
project to be as much as several hundred 
metres wide.
Enter project ‘Map the Gap’; its aims in-
clude the removal of personnel from the 
recce task and, instead, envisage a semi-
autonomous remote system that can con-
duct the required survey activities for either 
bank of a water gap and collect measure-
ments of the potential crossing locale, but 
without deployment of personnel. This not 
only protects troops, but also provides the 
chance of more potential crossings being 
surveyed. 
Four Phase 1 challenges had to be ad-
dressed by any solution proposal. Chal-

UK Seeking an Autonomous 
Solution

While the TDTC addresses a plethora of 
traditional bridging and gap-crossing is-
sues and equipment, a key operational 
challenge facing all engineers is that of 
recon for suitable crossing places. This 
is the subject of a current project in the 
UK, which has recently entered Phase 2. 
Launched in February last year when the 
UK MoD officially began Phase 1 of its 
Map the Gap project in which Defence 
and Security Accelerator, DASA, set out 
to find ideas for an ‘autonomous’ gap and 
water-crossing solution that addresses 
the dangers faced by engineers when 
conducting reconnaissance to find suit-
able crossing points. Such recce typically 
involves surveying both sides/banks of a 
wet gap or river, which not only exposes 
troops to potential enemy fire, but can 

Across wet gaps, the use of combination bridging on water is only per-
missible, according to the TDTC, under conditions where the maximum 
surface water speed at mid-stream does not exceed 1.5 m/s (2.9 knots). 
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In June, it was announced that UK military bridge maker, WFEL, is to 
supply a number of its Dry Support Bridges (DSB – pictured) to the Philip-
pine Army under the HORIZON 2 phase of the revised AFP Modernisation  
Programme.
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Minimum  gap  crossing  characteristics  and  measurements  (Source:  UK  MoD  ‘Map  the  Gap’)  

  

Minimum gap crossing characteristics and measurements 
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rate of a river and produce a full riverbed 
profile for water depths of up to 3 m, and 
river widths up to 300 m. 
Phase 1 contracts lasted about 10 months, 
with five SMEs funded to develop and 
test their solutions with the MoD, and 
culminated in a two-week demonstra-
tion of the systems – built to technology 
readiness level (TRL) 5 - Technology basic 
validation in a relevant environment - at a 
wet-gap site in the UK. The total funding 
for the Phase 1 bids was £1.2M. A drone-
mounted system using electromagnetic 
scanning was put forward by Scytronix; 
Wight Ocean demonstrated a bottom-
crawling amphibious system; unmanned 
aerial system sensors along with data 
analysis capabilities were demonstrated 
by Nordic Unmanned; Digital Concepts 
Engineering demonstrated a combined 
UGV/UAV platform comprising multiple 
sensors for data acquisition, processing 
and presentation; and Foundry Cube 
partnered with Ultrabeam Hydrographic 
demonstrated an autonomous, amphibi-
ous, hydrographic survey vehicle, using 
sonar, lidar and other technologies to 
deliver results. 
Now, Map the Gap has entered Phase 
2 and in July £2M in contracts were 
awarded by DASA to three SMEs to de-
velop semi-autonomous reconnaissance 
and survey systems in line with Map 
the Gap requirements. The three small 
and medium-sized businesses awarded 

with a minimum horizontal resolution 
of 10 cm and vertical tolerance of +/-1 
cm. Challenge 3 was to measure the gap 
width (between banks, with a tolerance 
of +/-5 cm) and the vertical difference in 
bank heights with a tolerance of +/-2c 
m and any proposals had to be able to 
cope with banks up to 300 m apart. And 
challenge 4 was to measure the local flow 

lenge 1 was to measure the ground 
bearing capacity of the far bank of a wet 
gap obstacle, by taking an average of 
five readings with a tolerance of +/-50 
kPa. Challenge 2 was to produce a bank 
height profile of the far bank contact 
zone, encompassing up to 2 m below the 
minimum waterline and 8 m inland of the 
bank edge. The profile to be produced 

WFEL is now the sole bidder for UK MoD’s Military Bridging Project –  
Project TYRO. Project TYRO aims to provide UK Heavy Forces with Close 
Support Bridge (CSB) and General Support Bridge (GSB) capabilities for 
the Royal Engineers to cross wet and dry gaps. 
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Beyond NATO, GDELS is partnering with Hanwha Defense in South Korea. Both having been selected by Korea’s 
Defence Acquisition Program Administration (DAPA) to jointly produce 110 amphibious bridging vehicles for 
the Korean Army, Seen here, M3 Amphibious Rigs from the UK’s 23 Amphibious Engineer Troop and Pionierbat-
talion 130 of the German Bundeswehr, which have now amalgamated, conducting NATO training exercises in 
2016 across the River Vistula in Poland. 
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ties. He added, “Map the Gap will di-
rectly support Project TRITON – a next-
generation amphibious bridging system 
being jointly procured with the German 
Army.” L

erate the selected technologies through 
further trials and experimentation in or-
der to achieve a world-class product, one 
with utility within manoeuvre support, 
but also across wider defence capabili-

the Phase 2 funding to fast-track their 
innovations for testing with the British 
Army are: Digital Concepts Engineer-
ing awarded £982,791 to develop a 
proposed low-signature, autonomous-
unmanned air and ground system with 
a capability to deploy sensors to collect 
the desired gap measurements; Ultra-
beam awarded £498,075 to develop its 
ARGONAUT 2 product, an autonomous 
and amphibious, kinematic survey vehi-
cle that includes a modular survey sen-
sor package with LiDAR, sonar, current 
profiler and electric cone penetrometer. 
Autonomy is also enhanced by imple-
menting AI Machine Learning technol-
ogy; the third SME is ISS Group awarded 
£514,727 to further its UAV rotorcraft 
equipped with 3-D photogram metric, 
EO/IR and downward viewing IR camer-
as, offering a simultaneous localisation 
and mapping sensor, ground penetrat-
ing radar and bathymetric / topographic 
LiDAR. 
Assistant Head Manoeuvre Support and 
C-CBRN, Capability Directorate, Army 
Headquarters, Colonel Sam Stuthridge 
OBE, said that DASA had elected to take 
forward these three UK contenders into 
the next phase of the study and to accel-

GDELS will provide the M3 Amphibious Bridge and Ferry System to 
Latvia, which will become the newest NATO customer to receive the  
system. Deliveries will also include a logistics support package  
consisting of training, tools and manuals. With the M3, Latvia will be 
able to contribute to NATO enhanced forward presence by providing  
allied troops mobility and interoperability with other M3 users. 
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I spy with my little eye…” not very much, 
because the TIGER aircraft is capa-

ble of operating from behind any cover 
provided by terrain. The mast-mounted 
sight, OSIRIS (Optical Stabilized InfraRed 
Integrated System) on top of the German 
TIGER helicopter’s main rotor head is the 
prime sensor and one of the most versa-
tile features of the aircraft. 

History

Combining a laser range finder, thermal 
imaging and high definition camera, 
the mast-mounted sight offers multiple 
options for reconnaissance, target iden-
tification and tracking. With the TIGER 
aircraft entering service more than 15 
years ago, maintenance concepts had 
already been developed for all kinds of 
components. The mast-mounted sight, 
however, required special attention due 
to its highly so-phisticated architecture. 
The line of sight, for example, demands 
accuracy of the overall system of ±60µrad, 
meaning a maximum of 60 mm deviation 
each at 1,000 m distance. In a real attack 
scenario with a distance of 5,000 m, this 
implies a maximum failure of 30 cm. With 
potential intelligence and manoeuvrabil-
ity of the chosen weapon or the type of 
am-munition, e.g. high explosive, taken 
into the equation, any threat can be en-
gaged and destroyed. 
This article focuses on activities taking 
place in the background in order to guaran-
tee operational availability of such a vital 
asset. Highly sophisticated maintenance 
capabilities are required to ensure smooth 
operation. OCCAR, in particular the Tiger 
Programme Division, took over the leader-
ship and the responsibility to provide the 
best equipment possible for the customer. 

At the beginning of sight head maintenance, 
two options were commonly used: ship-
ment to and repair at the supplier facilities 
and using the UMMS (UHT Mast-Mounted 
sight Shelter). The UMMS was introduced 
into service as cleanroom envi-ronment 
based in a highly mobile shipping container 
for sight head maintenance. The idea and in-
itial realisation of UMMS was simply brilliant. 
At some point in time, however, no series 
production of the solution was formal-
ised or contracted, thus no redundant 

operation could have been established 
and a kind of prototype status remained. 
Moreover, after years of service, ageing 
and obsoles-cence kicked in and de-
creased reliability. It was time for a new 
sustainable mainte-nance solution.
This was the moment for the TIGSS idea.

The TIGSS Idea

Founded on the experiences of UMMS, 
the TIGSS (Test Instrumentation Gunner 

The Optronic Maintenance Solution  
for the TIGER Aircraft
The Test Instrumentation Gunner Sight System (TIGSS)

Florian Lobitz

Au th o r
Florian Lobitz is the TIGER Ground 
Support Equipment Manager at the 
OCCAR-EA (Organisation Conjointe de 
Coopération en Matière d’Armement).

German TIGER attack helicopter equipped with an OSIRIS sight head
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Sight System) should provide a reliable 
test environment with the character-
istics of a series production equipment 
in terms of reliability and serviceability. 
Three test benches were manufactured 
with as many similarities as possible. In 
order to achieve maximum versatility, 
one deployable workroom was planned 
and engi-neered. This mobile tent solu-
tion, currently deployed at the German 
main operating base in Fritzlar, is capa-
ble of sheltering one entire TIGSS and is 
equipped with con-ditioning generators 
to create the required cleanroom envi-
ronment within a separate compartment 
of the tent, where the service on the 
sight head is performed. The de-ployable 
workroom offers the opportunity to rap-
idly relocate maintenance activities and 

to operate under all climatic condition 
imaginable.
A second TIGSS bench is also installed at 
the Fritzlar Base, separated mainly into 
two fixed installations: The optronic de-
ployable test solution (ODTS) is located 
in-side a 15 square metre cleanroom with 
the electronic deployable test solution 
(EDTS) next to the cleanroom wall inside 
a standard aircraft hangar workshop. In 
order to be operational, a TIGSS requires 
one ODTS and one EDTS.
Both test benches should then serve the 
German Armed Forces as a redundant 
test environment reducing down times 
of test bench availability to the absolute 
mini-mum. In addition, a third EDTS (elec-
tronic components only) remains at the 
industry site for modification, upgrade 

and other integration purposes, as most 
of these ac-tivities are only performed on 
the electronic parts of the entire system. 
Modifications of the optronic system are 
rare.
The kick-off for this project took place 
in the late 2000s and was forged into a 
de-velopment contract in 2012. During 
the following years, intense research and 
devel-opment was performed by EADS 
Test & Services, which later on transi-
tioned into Spherea.

Entering Service

In December 2018, the first TIGSS in-
stalled inside the deployable workroom 
tent entered into service at the Fritzlar 
Base. The second bench followed about 

Schematic Stakeholder Overview 
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half a year later in July 2019 with a fi-
nal acceptance test at the manufacturer 
site. After-wards, some unpredictable 
technical discrepancies needed to be 
taken care of. In a nutshell, the stimu-
lating infrared source within the ODTS 
was misinterpreted by the sight head’s 
optronics and was then processed back 
to the EDTS. Later, the EDTS displayed an 
error message stating a defective sight 
head sensor. 
In order to isolate the error and to tackle 
the problem, experts from all branches 
gathered in a think tank: this included 
manufacturer expertise from Spherea 
chief engineering and service techni-
cians, users’ expertise from the regi-
ment in Fritzlar, as well as supporting 
engineering knowledge from the of-
ficial services’ side. Start-ing with hose 

and cable lengths, bending radiuses, 
potential interferences and so on, all de-
viations between the properly working 
first bench and the faulty second bench 
were precisely assessed. The complete 
troubleshooting process took about one 
year before the second TIGSS test bench 
could finally enter service at a cus-tomer 
site in July 2020. In the end, the prob-
lem could be solved with software-based 
corrections, founded on empirical trials 
without major modifications of the just 
introduced equipment.

Dependable and Reliable

The prime objective of TIGSS was always 
to provide the most reliable and depend-
able test solution for the OSIRIS mast-
mounted sight. Throughout the whole 

TIGSS project, different stakeholders 
interacted - as shown in the graphic - in 
order to guarantee the best service to the 
end user at the regiment in Fritzlar. With 
a number of entities involved, one major 
project management element is to allow 
direct com-munication and to promote 
a can-do spirit on a daily basis. OCCAR, 
as the main project management organi-
sation in this polygon of stakeholders, 
shoulders finan-cial liability, guarantees 
technical project controlling and pro-
motes a multi-disciplinary exchange be-
tween all stakeholders.
With a number of ups and downs occur-
ring during the TIGSS development and 
an in-service ramp-up phase, the project 
was not always unquestioned, but since 
mid-2021, the initial objective has now 
been achieved. With a remarkable spirit 
and co-operative attitude of everybody 
involved, TIGSS has become a redundant 
and de-pendable addition to the German 
Armed Forces’ maintenance capabilities. 
Moreo-ver, the lean structures and pro-
cesses within the overall organisation al-
low quick and precise decisions to boost 
operational availability of OSIRIS sight 
heads and in the end, the availability of 
combat ready aircraft.
Since TIGSS has reached a stable in-service 
phase, several individual modifica-tions and 
upgrades have already been initiated. The 
integration of an uninterruptible power 
supply (UPS) system, a safety relevant im-
provement by introducing a light curtain 
safety fence instead of a mechanical metal 
mesh barrier, as well as pro-active obsoles-
cence management have been triggered 
to maintain maximum oper-ability. Need-
less to say, the annual maintenance and 
calibration activities are coor-dinated in 
such a way as to avoid parallel down time 
of the two test benches at Armed Forces’ 
facilities.

Future

Being a well-established weapon system 
within the German Bundeswehr, the TI-
GER aircraft will continue to serve as a 
close air support provider for most of the 
2020s and 2030s. Moreover, the future 
of TIGSS is directly linked to the TIGER 
op-eration. In any case – whichever de-
cision is taken by German Bundeswehr 
officials in Bonn and Koblenz – OCCAR is 
standing by to support with all its knowl-
edge, pro-ject management expertise 
and dedication, to enhance capabilities 
of the system, to guarantee robust in-
service support and to offer a maximum 
number of available sight heads and com-
bat ready aircraft.  L

Optronic and Electronic Deployable Test Solution (in the background) 
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According to Russian media, the Minis-
try of Defence (MoD) has approved the 

price for the Kamov Ka-52M helicopters. 
This comes after 30 of the latest Ka-50/52 
version were contracted by the MoD during 
the Army Forum 2021. Local journalists ob-
tained the rotorcraft insurance documents 
to count the Ka-52M unit price as 1.75Bn  
roubles, equating to around US$15M, ac-
cording to the current exchange rate. This 
figure does not include smart weaponry, 
ammunition, ground equipment, spare 
parts or other accessories.
The decision on the Ka-52 upgrade was 
based on the helicopter’s combat experi-
ence in Syria. The performance in that 
theatre was considered successful, but 
the aircraft’s weak points were also iden-
tified. The MoD signed a R&D contract 
with Russian Helicopters in April 2019. 
The Ka-52M was dubbed SUPER ALLI-
GATOR as a follow-up to the previous 
version known as ALLIGATOR. The proto-
type made its maiden flight on 10 August 
2020 with the test campaign expected to 
be completed by 2022.

Changes Implemented

The gunship design has been significantly 
updated. The helicopter received an im-
proved optoelectronic system to extend the 
target detection distance, especially at night. 
The new radar employs an active phased ar-
ray for more confident flying at low altitudes 
in adverse weather conditions.
In addition, the new radar supports the 
new smart weaponry employment, such 
as long-range missiles. The Ka-52M, as 
well as the Mi-28NM, will be armed with 
a new light multi-purpose guided missile 
known as the PRODUCT 305 with an ef-
fective firing range of 15 km. The weapon 
made its public debut at the Army-2021 
Forum. The fire-and-forget missile was 
developed by the Kolomna-based KBM 
Design Bureau, High Precision Weapons 
(HPW) Holding subsidiary.
There was also information about plans 
to use even longer-range HERMES-A mis-
siles from the Tula-based Shipunov KBP 
Design Bureau, another HPW subsidiary. 
The helicopter is able to interact with the 
STRELETS (SHOOTER) reconnaissance, 

control and communications system of 
the Radioavionica company. This will help 
the scouts and gunners from the ground 
to transmit the coordinates of targets di-
rectly to the crews. The new digital drive 
of the 30 mm cannon facilitates targeting 
and improves stabilisation during firing 
while the heated blades facilitate Ka-52M 
operations in cold weather. The SUPER 
ALLIGATOR is set to enter service with 
the Russian Army Aviation in 2022-2023.

Export Potential

Earlier this year, Deputy Defence Minister 
Alexei Krivoruchko announced plans to ac-
quire more than a hundred Ka-52M aircraft. 
The helicopters will also be offered on the 
export market with a dedicated price tag. It 
is well known that the transport helicopters 
of the Mi-8/17 family were sold abroad for 
more than US$30M per unit. Against this 
background, the Ka-52M export version 
price should be even higher. In May 2021, 
Rosoboronexport CEO Alexander Mikheev 
announced plans to bring the upgraded 
Ka-52M to the international market after 
completion of the test campaign.
The naval version of the original Ka-52 
is already in service in Egypt. The version 

was designated Ka-52K, (with K meaning 
‘shipborne’, or ‘korabelny” in Russian). In 
2015, Cairo signed a contract for 46 of 
these helicopters, becoming their first 
export customer. They are used both on 
land and at sea, based on the Egyptian 
amphibious assault vessels of the MIS-
TRAL class. The ships were initially built in 
France for the Russian Navy, but the con-
tract was cancelled by the French after 
Russia took control of Crimea. The ships’ 
design was adjusted to operate the Ka-
52K, while the manufacturer also took 
care of anti-corrosion treatment for op-
erations at sea. In addition, the helicop-
ters received folding blades and wings 
for them to be placed in internal hangars, 
and able to be raised and lowered on 
special elevators.
Deliveries to Egypt began in 2017. Russian 
rotorcraft have been used there in parallel 
with the previously purchased American 
AH-64D APACHE. In recent years, they 
have been observed interacting in major 
exercises. It is not clear though who may 
become the first export customer for the 
SUPER ALLIGATOR. However, there were 
recent reports that China was consider-
ing the possibility of acquiring 36 Ka-52K 
helicopters for its LPDs.  L

Price Tag for the  
SUPER ALLIGATOR Disclosed
Yury Laskin
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46 Ka-52K helicopters, the naval version of the original Ka-52 helicopter, 
are subject to procurement by Egypt to equip the MISTRAL class  
amphibious assault vessels.
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The latest areas of interaction within the 
Turkish Armed Forces are between the 

Air Force and the Army, the Army and the 
Navy, the Navy and the Air Force, thereby 
forming a kind of strategic triad. The "Digi-
tal Troops" concept should encompass 
three important characteristics: the speed 
of the units; the effectiveness of the at-
tacks; and the breadth of the intervention, 
especially supported by the use of AI and 
cognitive machines. The first steps in the 
direction of the "transformation process 
into digitalisation" began 20 years ago 
with the project "Air Force Command In-
formation Management System - AFCIMS" 
which was not common in NATO at that 
time. From that time onwards, the Turkish 
General Staff understood how to introduce 
digitalisation on a step-by-step basis and to 
adopt a new military doctrine. Today's suc-
cesses of Turkish UAVs in different trouble 
spots are due to the AFCIMS project. In 
this regard, the Turkish Army Fund is the 
catalyst for progress in this domain.

Command Control  
and Battle Management

According to Havelsan, the Battle Man-
agement Effectiveness & Decision Support 
System is currently defined by seven pa-
rameters within the area of "Operational 
Components": these are C2; Intelligence; 
Fire Support; Survival; Air Defence; Ma-
noeuvering; and Combat Service Support 
(Combat Logistics). The generated data 
space is transferred to the area of situa-
tional awareness, where the Cynefin De-
cision-Making Framework plays an impor-
tant role in shaping the Combat Skills and 
Mission Requirements, which is an impor-
tant contribution to building Adaptive and 
Cognitive Systems (A&CS). "Digital Troop 
Technologies" are basically A&CS and cur-
rently consist of Advanced Training and 
Combat Readiness Systems, Mobile Agile 
and Network-Enabled Command Control, 
Conventional Combat Elements, Smart 

Information Systems, Integrated Autono-
mous, Robotic Systems, and last but not 
least, Digital Soldier (CENKER). The main 
goal is the absolute functionality of the sys-
tem-of-systems and thus the optimal use of 
the sensor-to-shooter system. This means 
that the task-oriented or dedicated systems 
are collected here, which combine their re-
sources and capabilities into a new, more 

complex system, thereby creating more 
functionality and performance in total 
than with individual combat systems. The 
challenge in Future Warfare Environment in 
all domains (Air/Land/Sea) is the balanced 
and effective use of C2 systems; here both 
companies - Aselsan and Havelsan - have 
developed C2s for the Turkish Armed Forc-
es, mentioning Agile Command & Control 

High Technology in Support  
of Connected Forces
Korhan Özkilinc

The Turkish Armed Forces are in for a "Digital Transformation" and have adapted to the concepts of Artificial 

Intelligence (AI), Unmanned Technologies and C5I. The ‘soldier-machine interaction’ interface will serve as 

the basis for advancing the "Digital Troops" concept. 

The ATOK is a set of portable integrated technologies designed to  
support military sub-units up to 15 soldiers. 
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information. The system is currently designed for close quarter combat. 
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Systems, Network-Centric Command & 
Control Systems, Mobile Command & Con-
trol Systems, Genesis ADVENT (Navy) and 
HAKIM (Air Force) where AI is applied. To 
bring the effectiveness of the C2 systems to 
the highest level, extremely complex com-
munication systems must be equipped, 
and in this regard Aselsan has developed 
new radio and satellite communication 
systems that reach from headquarter(s) to 
the front. Of course, C2 systems are con-
stantly evolving and have begun to take 
over some of the human decision-making, 
but it remains to be seen whether the in-
coming data from battlefield information 
systems will finally be taken over by virtual 
AI. MilSOFT has developed a combination 
of sophisticated system platforms for UAVs 
and drones, which, in combination with 
the different domains, generate a special 
role for frequency management and data 
management in the operational area or for 
the battlefield. This is basically a data fu-
sion platform where data from different 
sources is collected by special intelligence 
solutions and bundled, analysed and pro-
cessed by innovative algorithms to create 
a dynamic situation picture. Functional-
ity, starting from Link-M(ilitary) is a Tacti-
cal Data Link System that enables tactical 
data exchange between land, sea and air 
platforms using existing or new HF and V/
UHF radios. This is supported by the Multi 
Data Link Processor, with this meeting the 
main requirements for network-centric ca-
pability to NATO standards. However, at 
the heart of this is the MilSOFT Intelligence 
System (Mil-INTEL), which is designed for 
efficient and effective analysis of various 
types of intelligence data, allowing intel-
ligence officers to search through all data 
at high speed and extract meaningful in-
formation from it, thereby performing 
multi-dimensional analysis using different 
views and sharing analysis with other offic-
ers as needed. These platforms can show 
an overall picture of the area of operation 
with different map views (2D/3D), provide 
video/sensor data in real time and enrich it 
with additional analysis tools. We are talk-
ing about a sensor-to-shooter that creates 
the tactical picture and provides the opera-
tor with support functions to enable effec-
tive decision-making.

Future Soldier Systems

Regarding the archives of the SSB, formerly 
SSM, the first official event regarding the 
future Turkish soldier system started at the 
SSM (Ministry of Defence) and Training 
and Doctrine Command under the name 
"1st Single Private Modernisation Of the 
Future" on 23 December 2008. The current 

version of CENKER consists of two main 
system landscapes: "Situational Aware-
ness Based on Wearable Sensors" and 
"Augmented Reality in Operational Envi-
ronment". In Situational Awareness Based 
on Wearable Sensors, the future infantry 
troops are enabled to permanently connect 
to "Operation Centre" and "Tactical Com-
mand & Control" via the various communi-
cation channels in the digital environment, 
thus supporting their situational aware-
ness in real time. While at the same time, 
the "Wearable Sensors" collect informa-
tion about the soldier's physical condition 
based on "Body Motion Analysis", which 
is transmitted to the centre. The infantry-
man interfaces with drones and Unmanned 
Ground Vehicles (UGV) via the EO/Ther-
mal Camera and protected gateway to 
carry out the mission, and of course, the 
weapon is interactively connected to the 
corresponding network. In Augmented 
Reality in Operational Environment, the in-
fantryman has a connection to the "Com-
bat Cloud" through various interfaces and 
"Edge Unit". Through the "Deep Neural 
Networks" and the "Data Processing" with 
the support of the 3D Visualisation Engine, 
a digital twin of the battlefield will be gen-
erated. Of course, CENKER will maintain its 
proximity to the allied standards "Soldier 
System Engineering Architecture (USA)", 
"Generic Soldier Architecture (NATO)" and 
"Generic Open Soldier Systems Reference 
Architecture (EU)". If required, CENKER can 
be equipped with an exoskeleton, whereby 
the weight can be reduced to 1/8 of the to-
tal weight. Additionally, BITES, a software 
company that Aselsan is involved with, has 
developed with another 12 companies the 
ATOK, which stands for Military Tactical 
Operations Kit. This kit consists of portable 
integrated technologies designed to max-
imise the security of troops. An armoured 
mobile platform 4x4 equipped with 5G 
mobile network from the company ULAK 
and portable technologies such as a geo-
information system and VR glasses will sup-
port military sub-units up to 15 soldiers. In 
addition, a specially developed messaging 
software enables the sharing of all kinds 
of information. The system is currently de-
signed for close quarter combat and at-
tempts are being made to harmonise the 
interface between soldiers and mobile 
platforms in cellular networks. The second 
phase of the project, i.e. the off-road capa-
bility, started in October this year.

Swarming Technologies

Havelsan is developing swarm technolo-
gies for the next generation of unmanned 
vehicles including swarm algorithms that 

allow one unmanned vehicle to know the 
location, mission and distance of another 
unmanned vehicle. In this way, unmanned 
vehicles are not only coordinated with 
each other, but are able to perform differ-
ent tasks together. Therefore, the interac-
tion of the swarm's capabilities on all plat-
forms - air, land, underwater and surface 
- is known as ‘herd intelligence’. MilSOFT's 
swarm system, which was presented in No-
vember 2020, consisted of five drones and 
this also worked in the simulation environ-
ment with 25 drones. MilSOFT should be 
able to carry out reconnaissance, detection 
and surveillance of areas and objects so 
that the engagement of targets becomes 
feasible. Here, an communication system 
within the swarm has been developed. The 
drones can communicate up to 500 me-
tres apart, but there is also another solution 
that allows them to communicate at a dis-
tance of 10 km. The information obtained 
in the swarm will be able to be transferred 
between units with a relay function, and 
the type of armament of the unmanned 
vehicles will allow attack options to be ena-
bled. Tests are being conducted on how 
to transmit commands from helicopters to 
the swarms, i.e. manned-unmanned team-
ing. In the future, the swarm system will be 

Turkey`s CENKER soldier system is 
designed to be compatible with 
NATO`s Generic Soldier Architec-
ture. It can also be equipped with 
an exoskeleton.
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able to carry out sub-tasks completely on 
its own – though a complete autonomy of 
the systems is not planned. Furthermore, 
the company STM is developing a swarm 
technology framework for rotorcraft (mul-
ti-rotor) and fixed-wing drones in non-GPS 
environments.

Domain Air

In the Turkish small-rotor drone devel-
opment environment, many companies 
have been established and all of them 
have set up R&D departments, thanks to 
state subsidies. In contrast to the UAV 
industry, the industrial landscape here is 
diverse. Especially in the conflicts in Na-
gorno-Karabakh between Armenia and 
Azerbaijan, in Libya and in Syria, Turk-
ish drone swarms have attacked enemy 
tanks, missile systems, radars and com-
mand centres to affect the course of the 
war which has attracted public attention. 
In the beginning, battles are undoubt-
edly controlled by soldiers, but as the 
combat process becomes more intense, 
the drones will take action without hu-
man intervention. All these systems will 
go through the OODA (Observe, Orient, 
Decide, Act) military command and con-
trol process and may make decisions in a 
few seconds; the motto being, whoever 
is faster than their enemy will dominate 
the battle and win the war. A recent 
UN report claims that the Turkish drone 
KARGU-2 eliminated its target in Libya 
without a "man in the loop", i.e. in a fully 
autonomous procedure as a killer robot. 
This was denied by the Turkish SSB Presi-
dent Ismail Demir, who said that in this 
case a soldier was at the end of the de-
cision-making process and stopped the 
attacker shortly before the act. Several 
dozen companies operate in the Turkish 

industrial landscape and STM is the only 
example selected here. STM has devel-
oped disposable drones or ‘kamikaze 
drones’ called ALPAGU, which are armed 
with explosives and weigh about 4 kg. 
They are programmed to pursue their 
target in solo or in formations and en-
gage targets i.e. concentration of enemy 
fighters or armoured vehicles. These dis-
posable drones are released from launch-
ers and can fly for about 20 minutes in 
the air with an effective range of up to 5 
km and an altitude of 100 m. The speed 
of these drones is said to be about 120 
km/h. From the same company, KARGU, 
is an ISR drone equipped with thermal 
sensors and technically advanced recon-
naissance and combat optics and has 
man-in-the-loop capability. It has a range 
of about 5 km with a mission duration of 
15 minutes and 72 km/h speed, a maxi-
mum mission altitude of 2,500 m and a 
combat weight of about 6.3 kg. A final 
example is TOGAN, a reconnaissance 
drone with almost the same dimensions 
as the KARGU, but which can remain in 
action for 50 minutes at an altitude of 

3,300 m. The Turkish small drones have 
the capability to operate in swarms but 
in the near future, huge swarms of AI-
controlled processors will complete mis-
sions that will far exceed the capability of 
human commanders. A special role in the 
drone market will be played by DASAL, a 
Joint Venture between Aselsan and Al-
tinay, which offers multi-rotor drones in 
four sizes: mini, small, medium and large, 
with a wide range of variants. A hand-
sized mini drone weighing a few hundred 
grammes and the large ALBATROS drone 
weighing about 700 kg, offering a pay-
load of up to 150 kg, will not only play an 
important role at the operational level for 
troops, but also generate new markets.

Domain Land

In the last decade, the development of 
UGVs has really benefited from new tech-
nologies, although they currently operate 
as remote-controlled robots, but will soon 
be involved in missions independently. 
The SSB developed a plan for UGVs a few 
years ago and they are supposed to have 
the following capabilities: maintenance, 
autonomy, mobility, and combat capabil-
ity. These UGVs are divided into three cat-
egories, light, medium and heavy. The light 
category includes three types of tactical ro-
bots weighing between 1 - 6 kg. They are 
equipped with drop-cams (360 real-time 
recording), loudspeakers and are used in 
urban environments for tasks ranging from 
reconnaissance, surveillance and observa-
tion to bomb disposal; many Special Forces 
units have been equipped with them. In 
the case of medium-heavy UGVs, SSB ten-
dered two sizes, one at 500 kg and the 
other at 2.5 tonnes. In the former category, 
four UGVs have recently made it to the fi-
nal selection for the Turkish Land Forces -  
Aselsan, with its ASLAN UGV, while Havel-
san's BARKAN, Best Group's FEDAI and 
Elektroland Defence's HANCER, are com-

DASAL, a Joint Venture between Aselsan and Altinay, offers multi-rotor 
drones in four sizes: mini, small, medium and large, with a wide range 
of variants. 
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The MilSOFT Intelligence System (Mil-INTEL) is designed for analysis of 
intelligence data, allowing intelligence officers to search through all 
data at high speed and extract meaningful information from it.
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peting against each other. All four UGVs 
are equipped with Aselsan's SARP remotely 
operated weapon system, plus electro-op-
tical sensors, data link systems. The finalists 
conducted firing tests with their 7.62 mm 
guns, and the competition will be com-
pleted later this year and this is expected to 
go into series production. All vehicles meet 
the requirement of digitisation interface for 
the Turkish Future Soldier System. In the 
category of 2.5 tonne UGVs, the tender 
will be announced by SSB this year, and 
some companies have also submitted bids. 
Here, the company Katmerciler will stand 
out. In this class, the UGVs should have the 
following characteristics: reconnaissance, 
surveillance and target marking. With their 
dimensions, they are able to carry heavy 
weapon systems such as anti-tank missiles, 
especially as load carriers and, if necessary, 
the ability to transport injured persons out 
of difficult terrain. The heavy UGVs are 14 
to 25 tonne 4x4 vehicles, namely EJDER 
YALÇIN from Nurol Makina, KIRPI II and 
AMAZON from BMC. These platforms will 
primarily be used for logistical tasks and 
reconnaissance in risky terrain. They will be 
especially equipped with high firepower 
and integrated with powerful machines 
for mobility. The UGVs will interface with 
the land vehicles of the Turkish Army and 
will have intensive manned-unmanned 
teaming with the latest generation 6x6 
and 8x8 armoured vehicles. At the IDEF'21, 
FNSS presented the SHADOW WARRIOR, a 
tracked tank that can move autonomously 
on the terrain and perform autonomous 
missions in the compound. The company 
BMC has introduced the AMAZON model, 
a 4x4 armoured vehicle equipped with a 
drone that also operates autonomously. 
Both vehicles have multiple sensors and a 
LIDAR (light imaging, detection and rang-
ing) system, a technology that scans the 
environment in three dimensions using la-
ser technology.

Domain Sea

The Turkish Navy has received a USV (Un-
manned Surface Vehicle) ULAQ, a coop-
erative project between Ares Shipyard and 
Meteksan. This USV is capable of operating 
alone, as well as in conjunction with inno-
vative communication systems. Primarily, it 
is used to maintain coastal security, carry 
out coastal landings and port controls, but 
by attaching sensors and existing missile 
armaments, it increases situational aware-
ness in real time. The USVs are linked to 
GENESIS ADVENT (Network Supported 
Data Integrated Combat Management Sys-
tem), a Next Generation Command Control 
System developed specifically for the Turk-

ish Navy. Recently, Aselsan and Sefine Ship-
yard  launched a project that will enable 
Unmanned Naval Vehicles to hunt subma-
rines through its modular design and trima-
ran concept with the ability to pick up tor-
pedoes and missiles, and even sonobuoys. 
The defence industry is in the process of 
manufacturing Unmanned Underwater 
Vehicles (UUVs). Armelsan has developed 
remotely operated underwater vehicles; 
it is also certain to develop UUVs to track 
enemy submarines and divers if needed. 
From defence circles, it has been heard that 
the Navy is in the process of developing a 
wireless underwater communication net-
work. Because of the difficult underwater 
environment due to numerous reflections, 
sonar signals and noise, the challenges for 
underwater operations are very high, but 
in the future, UUVs will become an impor-

tant component for manned submarines. 
Moreover, the LPD ANADOLU will be con-
verted into an aircraft carrier of unmanned 
systems, i.e. different drones and combat 
drones for water, air and land. A second 
carrier called LPD TRAKYA is in the waiting.
The “New Security Doctrine in 2023” 
On Turkish Armed Forces Day, the ground-
breaking ceremony for the new Turkish 
Pentagon, a crescent with a star based 
on the Turkish flag, was held by Turkish 
President Recep Tayyip Erdoğan on 30 Au-
gust 2021. The first phase of the Turkish 
Pentagon, which consists of several build-
ing complexes, will be opened on 19 May 
2023 (the Commemoration of Atatürk, 
Youth and Sports Day). After comple-
tion, the National Defence Ministry, the 
General Staff, and the headquarters of 
the Air Force, Navy and Army will be lo-
cated there. More than 15,000 people will 
work in an area of 890,000 m2; only the 

reception complex with a size of 4,625 
m2. The new headquarters of the Turk-
ish Armed Forces and Ministry of Defence 
will include one of the largest military op-
erations centres in the world and will also 
include several bunker complexes. At the 
beginning of last year, 6 January 2020, 
the new headquarters of the Turkish in-
telligence service, Milli İstihbarat Teşkilatı 
(MIT) was ceremonially opened, which is 
located exactly in the neighbourhood of 
this Turkish Pentagon.

Conclusion

The focus of the concept, future "Digital 
Troop" will be that they will have one or 
more command and control centres that 
will enable coordinated action in real time 
between unmanned systems and manned 

units, so that, among other things, decisions 
can be made as to which countermeasures 
can be deployed when and where. It is ob-
vious that human decision-making in the 
battle process will steadily decrease and be 
automated by machines, because in "Digi-
tal Battlefield" time, direction and resources 
will have absolute priority. The Turkish Gen-
eral Staff, as well as the defence industry, are 
fully aware that the Networked Unmanned 
Technologies will determine the fate of wars 
in the near future. But the unmanned sys-
tems also have an Achilles heel, because the 
range and the deployment time is currently 
a major limitation for these modern warfare 
assets. In this regard, Aspilsan, a company 
of the Turkish Army Fund with several tech-
nology companies, is working on innovative 
energy storage technologies. Succinctly, the 
Turkish Armed Forces' digitalisation strategy 
is based on three main pillars, "Transforma-
tion", "Holistic" and "Intelligence".  L

The Mil-INTEL platform can show an overall picture of the area of opera-
tion with different map views (2D/3D), provide video/sensor data in real 
time and enrich it with additional analysis tools.
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MOTOR SICH JSC is the Company special-
izing in designing, manufacturing and af-
ter-sales service of the aircraft gas-turbine 
engines, industrial gas-turbine drives as 
well as gas-turbine power-generating units 
powered by these drives. Recently we also 
actively work to build the helicopter-building 
industry in Ukraine.
Quality and reliability of the aircraft engines 
manufactured by our Company are proved 
by many years of their operation in airplanes 
and helicopters in more than 100 countries 
around the world.
The Company is one of the world lead-
ers specializing in manufacturing the 
helicopter turboshaft engines and a wide 
range of helicopter engines, including the  
TV3-117 family engines, used to power 
a major part of produced medium-class 
helicopters of "Мi" and "Ка" types, as 
well as the world’s most powerful engine 
D-136 used to power the world’s most 
load lifting helicopter – Mi-26. In addition 
to the helicopter engines, we supply the 
turboprop and turbofan engines for air-
planes and UAVs, as well as the engines 
for auxiliary power units.
Every year MOTOR SICH JSC is the par-
ticipant of various exhibitions. This year is 
not an exception. Our Company is go-
ing to exhibit such full-scale products as  
TV3-117VMA-SBM1V, Series 1, MS-400,  
MS-450, MS-500V, AI-450С, AI-322F at 
SAHA Expo-2021 Aerospace and Defense 
Exhibition in Turkey. 

Since 2018, MOTOR SICH JSC actively 
strengthens its presence in the Turkish mar-
ket. At present our Company and Turkish 
Aerospace Industries work to use the en-
gines manufactured by MOTOR SICH JSC in 
the aircraft manufactured in Turkey. In ad-
dition, the negotiations are underway with 
other Turkish companies not only on ap-
plication of products manufactured by the 
Zaporozhye Company in the Turkish aircraft, 
but also on other forms of cooperation. The 
Turkish companies show a considerable in-
terest in our latest developments.
Now our Company works to build the fam-
ily of turboshaft engines of new generation 
– MS-500V featuring the takeoff power of 
600 to 1100 hp used to power the helicop-
ters of various purposes with the takeoff 
weight of 3.5 to 6 tons. The purpose of de-
velopment of the MS-500V family is to build 
reliable, low-cost and efficient engines. The 
selected level of thermodynamic parame-
ters is ensured by application of the simplest 
engine design in this power category. The 
MS-500V-01 engine and its versions are de-
signed on the basis of double-rotor diagram, 
including the gas generator rotor and the 
free turbine rotor. The free turbine transmits 
power to the reduction gearbox mounted in 
the front part of the engine.
The materials and special coatings of the 
parts make it possible to operate the en-
gine in all climatic conditions. The engine 
operation is checked and the appropriate 
diagnostics are performed using onboard 
and ground monitoring facilities by the 
parameters received from transducers and 
switches installed on the engine. The engine 
features an electrical starting system. The 
MS-500V versions with the takeoff power 
of 630 hp and the MS-500V-01 with the 
takeoff power of 810 hp obtained the Type 
Certificates. 
The works are underway to build the MS-
500V-02 and MS-500V-03 engines featur-
ing the takeoff power of 1100 hp (with the 
power takeoff shaft looking forward and 
aft respectively). Among our developments 
are the МS-500V-04S/SЕ turboprop engine 
versions featuring the takeoff power of 750 
of 950 hp and the MS-500V-05S/SE featur-
ing the takeoff power of 950 to 1050 hp 
used for UAVs; the MS-500V-02S version 
was certified in 2020.
One of the activities of our Company is 
building the MS-700 engine of new gen-
eration in the takeoff power range of 1400 
to 1600 hp. The engine incorporates the 

perspective two-stage one-shaft centrifu-
gal compressor and single-stage turbine for 
its drive. The MS-700 engine is of modular 
design; it is equipped with electronic digital 
ACS and ensures a low level of noise and 
exhaust emissions.
The MS-700 family engines built for a new 
generation of helicopters and airplanes will 
also make it possible to remotorize the exist-
ing aircraft. It is possible to build the heli-
copter version (MS-700V) and the aircraft 
version (MS-700S) in cooperation with the 
foreign customer with further localization 
of its production facilities in the country of 
the customer.
Nowadays, MOTOR SICH JSC carries out 
works to build the MS-340 family engines 
(for UAVs) featuring the maximum thrust of 
340 to 350 kgf, as well as the new-gen-
eration engine – MS-450 with thrust of  
398 kgf and significantly improved weight 
and overall dimensions. In several countries 
the work is underway to power UAVs by 
special versions of turboprop and bypass 
turbofan engines manufactured by MOTOR 
SICH JSC, which make it possible to build 
UAVs of MALE, HALE and UCAV categories.
In order to further improve the flight 
performance of helicopters and their ef-
ficiency during operation in high-moun-
tainous regions of warm countries, the  
TV3-117VMA-SBM1V engine was designed 
at MOTOR SICH JSC. To use in new helicop-
ter programs, the TV3 117VMA-SBM1V,  
Series 1, engine version with electronic 
digital ACS was designed; in 2020, it ob-
tained the Type Certificate issued by the 
Aviation Register of IAC. The use of new 
ACS will significantly improve the flight per-
formance of helicopters and the efficiency 
of engines. 
Today, small aircrafts are highly demanded 
all over the world, therefore MOTOR SICH 
JSC actively participates in the work carried 
out by SE “Ivchenko-Progress” to design 
small-sized turboshaft and turboprop en-
gines of the AI-450 family.
The АI-450М engine version with the take-
off power of 400 hp, 430 hp or 465 hp (de-
pending on the ACS adjustment), obtained 
the Type Certificate.
Moreover, the work is underway on the  
AI-450C and AI-450C-2 turboprop engine 
versions with the takeoff power of 495 
and 750 hp respectively, used for general 
aviation and training aircraft, including the 
aerobatic category (versions AI-450СР and 
АI-450СР-2).

Best Rotorcraft Engines from Ukraine

Marketing Report: Motor Sich JSC

Vyatcheslav A. Boguslaev,  
President of Motor Sich JSC
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helicopter designed by MOTOR SICH JSC in 
the light category. The MSB-1 multipurpose 
helicopter differs from other helicopters of 
light category by its spacious cargo-and-
passenger cabin and twin-engine power-
plant. As compared with the Mi-2 helicop-
ter, the power of each engine was increased 
from 400 to 430 hp.
Despite the fact that the MSB-1 belongs to 
the light class helicopters, its transport ca-
pabilities are quite high. Thus, the helicop-
ter cabin is designed to carry 8 passengers 
(excluding the pilot), which significantly 
exceeds the capacity of more expensive 
foreign analogues.
A new system of cargo transportation on 
the external sling was developed and cer-
tified.  

Our goal is to certify the MSB-2 heli-
copter. The certification work is carried 
out in parallel with a complex of ground 
and flight factory tests. Some promising 
solutions for the MSB-2 helicopter will 
be implemented on other types of light 
helicopters. These are new composite 
cowls and inlet sections, a new compos-
ite cockpit with improved ergonomics, a 
new starting system based on the Ukrain-
ian components.

MOTOR SICH JSC
15, Motorostroitelei Av.,
Zaporozhye, 69068, Ukraine.

Tel.:  (+38061) 720-48-14.
Fax: (+38061) 720-50-00.
E-mail: eo.vtf@motorsich.com

http//www.motorsich.com  

Mi-8MTV helicopter (versions Mi-8MT, 
Mi-8MTV-1, Mi-17, etc.) powered by the  
TV3-117VMA-SBM1V-03 engines can per-
form rescue operations using a winch with 
one engine inoperative. It should be noted 
that for the Мi-8MTV helicopters powered 
by previous engines TV3-117VM it was pro-
hibited to perform rescue operations using 
a winch with one engine inoperative.
The Mi-8MTV/Mi-17 helicopters (ver-
sions Mi-8MT, Mi-8MTV-1, Mi-171, etc.) 
powered by the TV3-117VMA-SBM1V-03 
engines and equipped with the VR-14 re-
duction gearbox version can be operated 
in category А and in category B simulta-
neously, with appropriate restrictions for 
each category. The Mi-8MTV helicopter 
powered by the TV3-117VMA-SBM1V-03 
engines is capable to safely perform the 
flight mission above the water and resi-
dential areas even in case of failure of one 
of the engines. 
Our Company carries out operations 
to develop, manufacture and overhaul 
the helicopter reduction gearboxes. At 
present, we organized overhaul of the 
VR-8А, VR-14 and VR-24 main reduction 
gearboxes for the Mi-8, Мi-17 and Мi-24 
family helicopters. The work is underway 
to design, jointly with SE “Ivchenko-
Progress”, the VR-17MS main reduction 
gearbox for the Mi-17 helicopters with 
the takeoff power increased up to 14 
tons. The VR-14MS reduction gearbox is 
also under development to be installed 
in the Mi-8MT (MTV) helicopters as well 
as for upgrading the Mi-8T helicopters. 
The modified tail transmission units of 
the Mi-8MTV (AMT) helicopters and their 
versions are manufactured to increase 
transfer of transmitted peak power. This 
all makes it possible to overhaul the Mi-8, 
Mi-17 and Mi-24 helicopters at MOTOR 
SICH JSC with their simultaneous remo-
torization and upgrading. 
Another direction of the helicopter-building 
program of MOTOR SICH JSC is develop-
ment and production of light helicopters. 
The MSB-1 helicopter is the first certified 

Nowadays, MOTOR SICH JSC actively de-
velops its own helicopter-building program. 
The certified helicopter production facilities 
of MOTOR SICH JSC include machine and 
assembly shops furnished with advanced 
equipment, a section for stripping and ap-
plication of paint coatings, a flight test com-
plex, a simulation center for training crews 
of all types of produced helicopters. MOTOR 
SICH JSC established its own scientific and 
technical base for designing, manufactur-
ing, testing and certification of helicopters.
The results of the above fruitful work of the 
Company are dozens of military and civil 
helicopters solving real problems.
The first implemented project of helicopter-
building program of MOTOR SICH JSC was 
the 8MSB – medium multipurpose helicop-
ter featuring the maximum takeoff weight of 
12000 kg. The helicopter is powered by the 
powerplant consisting of two gas-turbine 
engines TV3-117VMA-SBM1V, Series 4Е, 
with electrical starting. The 8MSB helicopter 
powered by the TV3-117VMA-SBM1V, Se-
ries 4Е, set a number of the world records, 
among which is the absolute altitude record 
in horizontal flight in the Е1 class – 9155 m, 
which is 300 m higher than the height of 
Mount Everest – the highest mountain peak 
in the world.
The 8MSB helicopter can be manufactured 
in a number of versions: transport, passen-
ger (VIP version), search and rescue, medical, 
fire-fighting and military (8MSB-V). 
The 8MSB-V helicopter was adopted by 
the Ministry of Defense of Ukraine. Today, 
the 8MSB-V helicopters are operated by 
units of the National Guard of Ukraine, Ar-
my Air Forces, Air Force, State Border Ser-
vice, Aviation of Naval Forces of Ukraine. 
In order to improve the flight performance 
range for operation of the Mi-8MTV 
helicopter (versions Mi-8MT, Mi-8MTV-1, 
Mi-17) under high temperatures and alti-
tudes to be capable to make flights as per 
category А and В, the specialists of MO-
TOR SICH JSC carried out a complex of 
certification works resulting in obtaining 
the Supplementary Type Certificates. The 

8MSB helicopter

TV3-117VMA-SBM1V, Series 4E 
gas-turbine engine
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Practically speaking, leaving the Pales-
tinian problem aside, Israel and the 

moderate Sunnis of the Middle East have 
many interests in common and only a few 
disagreements. For decades, the Palestin-
ian issue was placed in the front line, pre-
venting any dialogue and progress. The 
peace agreements with Egypt in 1979 
and Jordan in 1994 changed this dead-
lock, and the determined and pragmatic 
attitude of the Trump administration has 
brought the Gulf states to join the Abra-
ham Accord in 2020. 
Indeed, Israel and its neighbours in the Ara-
bian Gulf have much to benefit from the 
agreements. Alarmed by the recent US with-
drawal from Afghanistan, Arab nations are 
worried about the further drawdown from 
the region, seeking alternative means of de-
terrence against Iran and its proxies. 
Such concern is not related only to direct 
attacks, as Kuwait suffered in 1990. 
Freedom of navigation is of strategic in-
terest to all gulf states, securing oil trans-
port from the region. Recent repeated 
drone attacks on ships reflect this clear 
and imminent threat. Other types of 
threats include mining, explosive suicide 
boats, and anti-ship missiles, which are 
also of great concern. This makes the is-
sue of maritime domain awareness a top 
priority for countries in the region.
Other concerns address cruise missiles 
and drone attacks suffered by the UAE 
and Saudi Arabia in recent years. While 
Houthis in Yemen took responsibility for 
all those events, forensic studies have 
indicated Iran had direct involvement in 
those attacks. Striking across the Arabian 
Gulf would be much easier than circum-
venting thousands of kilometres from 
Yemen, across or around the Arabian 

Peninsula. That's why air and missile de-
fences are among the most urgent issues, 
particularly in UAE, Bahrain, the closest 
neighbour to Iran, and Saudi Arabia, 
which face repeated attacks from Yemen 
in the south and potentially from Iran.
Cyber attacks are also of great concern. 
Although attacks are not directly attrib-
uted to a specific country, it is largely 
accepted the cyber attacks on Saudi oil 
companies were directed from Iran.
Other aspects that benefit warming rela-
tions with Israel are the establishment of 
regional alliances, such as the one be-
tween Greece, Cyprus, UAE, and Israel. 
Israel has advocated for the UAE integra-
tion in the Eastern Mediterranean arena, 
using Israeli infrastructure to establish 
direct links to the emirates.

Israel is appreciated by neighbours and foes 
for its military might, technological prowess, 
economic stability, and close alliance with 
the USA. Unlike past notions that the Jewish 
state was alien to the region, Israel is now 
regarded as a bastion of democracy and 
progress, rooted in the Middle East. A na-
tion that would not leave its allies as strategic 
interests drift elsewhere.

Providing Solutions

Trade and defence business were done 
through mediating companies under cover 
of secrecy until formal relations were estab-
lished. Nevertheless, big business in signifi-
cant volume was struck between the Gulf 
states and Israel, related to homeland se-
curity, cyber, unmanned systems, mainte-

Defence Export - Israel's Strategic  
Investments in the Arabian Gulf
Tamir Eshel

The peace accord signed in 2020 between Israel, UAE, and Bahrain brought to the limelight the 

strategic dialogue between these countries that have been going under the radar for almost 20 

years. This dialogue focused on strategic defence issues and provided some of the Gulf nations 

access to Israel's advanced technologies in return to national interests that could benefit the Jew-

ish state. Leaving anti-Israeli sentiments of the past, at a time of an accelerating danger from Iran, 

and the everlasting rift with Sunni Arabs, and growing radicalism among Sunnis, alliance with 

Israel, even in secrecy, was the right move.
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This year, Israeli air defence systems such as the IRON DOME from  
Rafael, will undoubtedly grab the attention at the Dubai Air Show.
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IAI is the largest defence and aerospace 
company in Israel. With 15,000 employees, 
the company is the leader in new technol-
ogy development and patent registration 
in Israel. Living in a tough neighborhood 
means that IAI must provide cutting-edge 
technologies and solutions for air, land, sea, 
cyber, and space. 
Some of these key products and technol-
ogies include Unmanned Aerial Vehicles 
(UAVs) based on the proven Heron family 
of products, radars and electronic intelli-
gence, satellite and space systems, as well 
as missiles and loitering munitions. Other 
products include IAI's BARAK-MX air de-
fense system. Employing Area Defense to 
intercept aircraft, missiles, or drones at a 
range up to 150 km, the BARAK MX fam-
ily extends the defensive coverage across 
the entire task force by combining multi-
ple systems carrying BARAK-MX into an 
integrated defense network. Users can 
also network their offensive weapons 
across a task force to achieve scalable and 
optimised effects. These capabilities could 
include a range of IAI-made weapons, 
including long-range missiles, loitering 
weapons, and precision-guided munitions 
and missiles.
In addition, IAI is a leading provider of Air 
Defense and Surveillance, Airborne Multi-
Mode, and target acquisition radars and 
electronic warfare systems for defense and 
HLS markets worldwide. These include spa-
ceborne, airborne, maritime and ground 
sensors in all major disciplines: radars, 

SIGINT, IMINT, full-motion video (FMV), ear-
ly warning systems and even WAMI (Wide 
Area Motion Imagery). IAI is constantly in-
novating and has expanded its expertise into 
the latest technologies such as advanced 
radar and signal processing, autonomous 
platforms, AI and machine learning. 
Beyond IAI's state-of-the-art solutions is 
the understanding that transfer and shar-
ing of knowledge is key to a successful 
defense solution. They say you can give 
a man a fish and feed him for a day, or 
teach one how to fish and feed them for 
a lifetime. IAI practices this understand-
ing. An IAI solution does not end with the 

product, but includes deep collaboration 
with local economies and industries. 
Take, for example, IAI's recent cooperation 
with Hensoldt in Germany to provide new 
Radars to the German armed forces. In co-
operation with IAI, the German customer 
will receive a combination of a national 
partner in system integration, certification 
and long-term support, as well as concept 
proven, market perfected systems. 
IAI also partnered with MCL this past year to 
provide Remote Patrol Vehicles to the U.K. 
Land Forces. Through the cooperation IAI 
will transfer knowledge and know how in 
land robotics expertise. This is based on the 
understanding that transfer of skills is both 
better for the customer who gains knowl-
edge from the transaction, and the system, 
that will benefit from lifetime maintenance 
and repair on behalf of the user. 
Israel Aerospace Industries (IAI) is a world-
leading aerospace and defense company 
innovating and delivering state-of-the-art 
technologies in space, air, land, naval, cyber 
& homeland security for defense and com-
mercial markets. Combining the “Start-up 
Nation” spirit of innovation with decades of 
combat-proven experience, IAI provides cus-
tomers with tailor-made, cutting-edge solu-
tions to the unique challenges they face in-
cluding satellites, UAVs, missiles, intelligence 
solutions, weapon systems, air defense sys-
tems, robotic systems, radars, business jets, 
aerostructures, and more. 

IAI's Mission to Transfer State of the Art 
Technology, Knowledge and Skills 

Marketing Report: Israel Aerospace Industries Ltd.
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Launched on 6 July 2020, OFEK-16 is an electro-optical reconnaissance  
satellite designed and built by IAI for the Israeli Ministry of Defence. 

The Remote Platoon Vehicles (RPVs), designed and manufactured by IAI’s 
ELTA Systems group, are robust, versatile multi-purpose/multi-mission 
platforms that support and complement troops on the ground  
and enhance their force protection in battlefield conditions. 



nance, and support. Some of those projects were related to large 
government programmes those Israeli contractors helped design, 
integrate, and manage 'mega projects'
While the mediator companies are no longer required, the solution-
based concept is still lucrative for Israelis doing business in the Gulf. 
It is pursued by most of the major Israeli defence companies, for 
example, IAI, presented at the Dubai Air Show. 
This is part of the strength IAI offers, integrating its products and 
systems provided by the customer or other manufacturers into 
comprehensive solutions tailored to fit the customer's needs. The 
company has successfully implemented this strategy in many over-
seas markets, cooperating with local vendors and adding value to 
a local ecosystem. IAI's leaders have said they see the UAE as a 
leader among the Gulf states and are ready to partner with the UAE 
and other partners to create new solutions to the ever-changing 
environment.

Air Defence

Facing the proliferation of ballistic missiles, drones, and cruise missiles, 
countries in the region strive to obtain the best air defences they can 
buy. Until now, the US PATRIOT and THAAD and the Russian PANT-
SIR, with several European air defence systems selected for naval ves-
sels, were the only choices. While Russians are presenting their latest 
technologies, access to the S400 has been blocked by US sanctions. 
This year, Israeli air defence systems, namely BARAK MX, SPYDER 
and IRON DOME from Rafael, will undoubtedly grab the attention 
in Dubai, along with their European competitors; however, this time, 
the Israelis will be able to compete. Equally important are radars and 
command and control systems that provide the battle management 
of air defence assets. Israeli Counter-UAS solutions will also stage 
at these displays, addressing the desperate need to defend critical 
infrastructures from drone attacks.

Rocket and Missiles

An attractive new appearance expected at the Dubai Air Show is 
the debut of the new Israeli Government-owned company Tomer. 
Responsible for developing and manufacturing rocket propulsion 
systems for missiles and launchers, Tomer was separated from Is-
rael Military Industries (IMI) during its privatisation and sale to Elbit 
Systems. Due to the sensitivity of having such activity under private 
ownership, the Government established Tomer as an independ-
ent company supplying propulsion systems for all Israeli weapon 
manufacturers. As part of its new business strategy, the com-
pany now markets its capabilities in export markets. Among these 
weapon systems are the rocket motors of the ARROW missiles, 
SHAVIT satellite launchers, IAI's BARAK 8 air defence systems, and 
artillery rockets produced by Elbit Systems. The Dubai Air Show is 
Tomer’s first appearance in an international event, having a special 
significance as it is presented so close to Iran's backyard. 

Special Mission Aircraft  
and Drones

Special mission aircraft and unmanned aerial systems are other 
areas of interest for their advantage in creating a real-time situ-
ational picture necessary for good deterrence and rapid response 
to emerging threats. Such aircraft were developed by IAI Elta and 
operate with several air forces worldwide. 
As Israel has proven since the 1973 war, maintaining a credible 
airborne early warning and situational awareness is as critical as 
having lookouts in the high ground. The Gulf states require such 
capabilities now, more than ever. 



Unmanned Aerial Systems (UAS) provide 
part of this high ground, with aerial vehicles 
carrying sensors operating at high, medium, 
or low altitudes, collecting intelligence, per-
forming search and rescue, and monitoring 
targets before, during, and after an attack. 
Many Israeli companies are producing UAVs, 
but only some are bringing them to Dubai. 
These include Israel's top three UAS com-
panies - IAI, Elbit Systems, and Aeronautics.
With drone wars becoming part of the real-
ity in the Middle East, loitering weapons are 
becoming an effective means enabling the 
military to engage targets quickly after they 
are detected. This short 'sensor to shooter' 
is critical in combatting terror or repelling 
suicide attacks. Such weapons have been 
exported by Aeronautics, Uvision, IAI, and 
Elbit Systems.
IAI's strong presence at the Dubai Air Show 
emphasises its commitment for the long 
term. As part of its business strategy in 
other markets, IAI seeks to establish joint 
ventures with companies and organisations 
that could contribute to developing mar-
ket opportunities, marketing, and support 
ongoing programmes. IAI will showcase a 
wide variety of strategic defence systems, 
including a multi-mission aircraft system, 
VTOL UAS, various satellites, electro-optics 
payloads, and missiles.
Cyber security is another area where Is-
rael and Gulf states have much in com-

mon. Regarded as one of the world's 
first 'Cyber Nation,' Israel has been ex-
porting cyber security solutions to the 
Gulf states for over a decade. In April 
this year, a consortium of companies 
established under the helm of govern-
ment-owned Rafael Advanced Defense 
Systems pursued cyber protection of 
infrastructures such as oil, gas, water 
systems, and other utilities. In Israel, Ra-
fael is the prime contractor of the Na-
tional Cyber Emergency Response Team 
(CERT). On the same note, Rafael has 
teamed with UAE's Group 42 company 
to form the JV company Presight.AI, in-
tending to commercialise artificial intel-
ligence and big data technologies.
Other JVs seek different areas for coopera-
tion. As part of its strategy, IAI has recently 

established two joined ventures – one 
with the UAE's leading defence company 
Edge and another with its largest air car-
rier Etihad. The JV with Etihad will con-
vert Boeing 777 into freight carriers. The 
memorandum of understanding signed 
with UAE's Esge group paves the way for 
developing advanced Counter-Unmanned 
Aircraft Systems (C-UAS) tailored to the 
UAE market, with wide-ranging benefits 
for the region. The scope of these activi-
ties sees the UAE becoming a hub to the 
Arabian Gulf and beyond. 
The upcoming Dubai Air Show provides a 
unique opportunity in paving the open way 
for Israel's aerospace and defence compa-
nies to reap the fruits of the seeds planted 
in past years when the cooperation was 
shrouded cover and secrecy.  L

Aeronautics is expected to showcase the ORBITER 4 UAS at this year’s 
Dubai Air Show.
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Viewpoint from
Istanbul

I am a Christian, I am a Jew, I am a Muslim because I am Turkey 
with its multi-faceted rich cultural landscape and higher values 

that unite its people living between the continents of Asia and 
Europe’. Unfortunately, this beautiful image has suffered over 
the last ten years, having witnessed multiple human tragedies 
caused by the "Arab Spring". Ultimately, the uprisings in the 
Arab region cost the lives of several million people. Moreover, 
many of those who were forced to leave their homeland by 
repressive Arab dictators were also exploited and murdered 
as refugees on their way to a safe Europe by human traffick-
ing rings, all of which happened in the so-called civilised 21st 
century.
Turkey lies exactly at the crossroads of many of these tragic con-
flicts. The country’s budget is not only burdened by six million 
refugees living in Turkey, but also by its military intervention in 
the north of Syria. This makes Ankara's interest policy with its 
long-time ally, the USA, rather shaky because the Janus-faced 
relationship with Moscow does not make it easy for Turkish 
diplomats who also have to fulfil important obligations as a 
NATO member.
This political tightrope act has also led to Turkey's exclusion from 
the F-35 JSF programme by the USA, with Ankara basically not 
included in the contractual agreement. Turkey and the US are 
currently in discussions to supply 40 units of the latest version 
of the F-16 fighter and 80 upgraded systems for the already in-
service F-16s to the Turkish Air Force for US$1.5Bn, already paid 
for of course, with an additional payment. The Turkish defence 
industry is insisting on the continuation of the F-35 JSF project 
because it is not included in the contractual agreement. But a 
further US blockade of F-16 negotiations would give Turkish 
President Recep Tayyip Erdoğan the option of negotiating with 
Russia and China, which could lead to discrepancies with NATO 
to the detriment of US foreign policy. However, one thing is 
certain: if there is a change of government in Ankara, the S-400 
missiles will be back in Russia, as this cannot be used optimally 
with the country's own system, which is why ROKETSAN is 
working at full steam on its own development, which will al-
ready be in use in a few years.

Gezi Park Protests

The "Arab Spring" dilemma has also found its imitation in Tur-
key. The protests against Erdoğan's government started at the 
end of May 2013 in the centre of Istanbul’s Taksim Square and 
lasted until the end of August that year. One police officer and 
seven demonstrators died in the violent clashes. Nearly 10,000 
people were injured on both sides and a considerable number 
of buses, cars and buildings were destroyed. This incident went 
down in history as the "Gezi Park protests".
The actual reason for the protests was a park area of about 
200m x 200m, i.e. 4 hectares, where the Taksim Kislasi (Taksim 
Military Barracks) used to stand before it was demolished to 
create a green area. Unfortunately, this green space is now used 
by many people of African descent as a social meeting place at 
night. The Turkish president wanted to rebuild the historical bar-
racks as a business district or shopping centre with traditional 
architecture. The protests against this building project were 
then manipulated by certain violent groups. We can interpret 
here the beginning of the "Turkish Spring", taking place exactly 
at the climax of the "Arab Spring". The consequences would 
have been too explosive, with not only many deaths, but also 
a huge migration of Turks would have taken place in the direc-
tion of Western Europe. Importantly, the Turkish population in 
Germany is a key factor here as 1-2 million Turks (with an ad-
ditional 4-5 million with a Turkish background) live in Germany 
which would have created a socially explosive situation. Europe 
is already overburdened with a few hundred thousand migrants 
from Syria, and we can already say "Thank God, it didn't come 
to that".
Why have I brought up the Gezi Park protests of eight years ago? 
About one week ago, the ambassadors of Germany, France, 
Canada, the Netherlands, Denmark, New Zealand, Norway, 
Sweden and Finland, led by the US embassy, issued a statement 
calling for the release of the imprisoned cultural patron Osman 
Kavala, who has been in prison in Turkey for four years without 
conviction. Kavala is linked to the Gezi protests, among other 
things. In response, Turkish President Erdoğan spoke of declar-
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ing the ten ambassadors "Persona Non Grata". In the Turkish 
political landscape, this was all taken too far. Former President 
Abdullah Gül, who was a companion to the incumbent Presi-
dent, said that when Recep Tayyip Erdoğan was jailed for writ-
ing a poem, "we raised his case with the support of the social 
democrats in the EU. We should not overdo it, he said, because 
the Turkish Foreign Ministry had already given the appropriate 
answer.”

Osman Kavala

The question is though, who is Osman Kavala? He is a colourful 
and very interesting personality who is known as the entrepre-
neur, the biggest publisher in Turkey, patron of the arts and 
human rights activist. But he is also labelled the Turkish George 
Soros because of his closeness to Soros. The Kavala family, i.e. 
the Kavala group, was already very active in the times of the Özal 
Government - one could even say they were one of the pioneers 
of the Turkish arms industry. The family company, MIKES, which 

was established as a JV in 1987 with the US company LORAL, 
is currently trading as SPACE SYSTEM LORAL; it was involved in 
electronic warfare and microwave technology and was the most 
important part of the Turkish Air Force's F-16 fighter modernisa-
tion project, which was later transferred to Aselsan. Through its 
strategic market position, MIKES basically acted as the interface 
of the Turkish Army’s fund corporations. Its dealings were also 
known beyond the country's borders and they also maintained 
strong relations with Israel in medical technology. In the politics 
of the defence industry, MIKES lost its market position in the 
course of time and went bankrupt, whereby a large part of the 
several hundred employees transferred to today's defence com-
pany STM which serves as a catalyst for the further development 
of the Turkish defence industry even today.
Osman Kavala has gone from being a playmaker to an impor-
tant chess piece on the politicians’ board game. But the players 
should be aware of one thing: there can only be a win-win ef-
fect, otherwise they will be the losers in the eyes of the Russians 
and the Chinese.
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With the "Gezi Park Protests", the "Arab Spring" has been imitated in Turkey.
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As cruise altitudes approach 60,000 ft. 
(18,000 m), the sky becomes a very 

lonely place. The days when Concorde pas-
sengers sipped champagne while flying at 
these heights are over, and current airliners 
have flight ceilings of less than 45,000 ft. 
(14,000 m). Fighter pilots may fly the oc-
casional mission at the upper limits of their 
aircraft's performance envelope, but the 
only aircrew with many flight hours at these 
extreme altitudes are those tasked with fly-
ing the Lockheed U-2 or the few surviving 
examples of its little-known Russian equiva-
lent, the Myasishchev M-55 ('MYSTIC-B').
In this strange world where the sky is the 
deepest shade of azure blue and the earth's 
curvature becomes visible, there are no 
clouds, winds rarely exceed 5 kn, and turbu-
lence is minimal, meteorological conditions 
that favour a relatively new type of airborne 
platform – the high-altitude unmanned air 
vehicle. Often referred to as a high-altitude 
platform systems (HAPS), these normally 
take the form of an unmanned air vehicles 
(UAVs) with long-span wings, but airships 
or even balloons are also being used.
Originally known as PREDATOR-C, the Gen-
eral Atomics Aeronautical Systems AVENG-
ER started life as a developed version of the 
PREDATOR series of turboprop-powered 
medium-altitude UAVs, but evolved to be-
come a larger and extensively redesigned 
vehicle powered by a Pratt & Whitney Can-
ada PW545B turbofan. Weighing 8,250 kg 
and fitted with a wing of 20 m span, it can 
carry a payload of around 3,000 kg to a 
cruise height estimated to be 60,000 ft. An 
AVENGER-ER version announced in 2016 
has a wingspan of 23 m, and can carry a 
radar, electro-optical (EO) or munitions pay-
load on sorties of up to 20 hours duration.
The existence of the Lockheed Martin RQ-

170 SENTINEL was revealed in 2007 by un-
official photographs that showed what was 
then an unknown type of UAV at Kandahar 
in Afghanistan. A tailless 'flying wing' with 
a span estimated at around 27 m, it has a 
configuration likely to offer a reduced ra-
dar cross section (RCS). A cruise altitude of 
around 50,000 ft has been estimated. 
In December 2011, Iran displayed what 
it claimed was an RQ-170 that had been 
'hijacked' by an Iranian cyberwarfare unit 
and commanded to land near the city of 

Kashmar in northeastern Iran. The US 
confirmed that the vehicle was one of its 
UAVs (it is reported to have been an asset 
operated by the US Central Intelligence 
Agency rather than the USAF), but its 
request that the drone be returned was 
dismissed by Iran, which subsequently 
claimed that it was reverse-engineering 
the vehicle.
The best-known HAPS is probably the 
Northrop Grumman RQ-4 GLOBAL 
HAWK. Originally known as the Ryan 

Military Missions at the Edge of Space
Doug Richardson

Au th o r
Following an earlier career in  
engineering, Doug Richardson is a  
defence journalist specialising in  
topics such as aircraft, missiles, and 
military electronics.

Taken from the cockpit of a Lockheed U-2 cruising at close to maximum 
altitude, this photo shows the dark sky and curved horizon that are 
typical of extreme flight altitudes. 
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The General Atomics Aeronautical Systems Avenger has been credited 
with a maximum operating altitude of 60,000 ft (18,000 m).
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At altitudes above 60,000 feet, meteorological conditions favour a new type of platform – 

 the so-called High-Altitude Platform Systems (HAPS) which are typically unmanned aerial  

vehicles (UAVs) with various sensor payloads.
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Aeronautical TIER II+, it is a UAV with a 
wingspan of 39.9 m, and a gross weight 
of 14,628 kg. A single turbofan engine 
gives the vehicle a cruise speed of 570 
km/h, and an operating height of up to 
60,000 ft. A maximum payload of 3,000 
kg can be carried. 

Payloads

An initial production batch of RQ-4A ver-
sion for the USAF was followed by the 
definitive RQ-4B, and the current variant 
of this is the Block 40. The sensor pay-
load of GLOBAL HAWK has evolved over 
time. The original installation included 
a radar based on the Raytheon HISAR 
reconnaissance system (a derivative of 
the ASARS-2 carried by the U-2), and a 
combined EO/IR sensor, but later versions 
of the RQ-4B introduced an ENHANCED 
INTEGRATED SENSOR SYSTEM (EISS). 
Operations over Iraq and Afghanistan 
have involved a BAE Systems COMINT 
system and an automatic target recogni-
tion 'blue force' tracker. 
Other known payloads have included 
an AIRBORNE SIGNALS INTELLIGENCE 
PAYLOAD (ASIP) and an MP-RTIP (Multi-
Platform Radar Technology Insertion Pro-
gramme) radar offering synthetic-aperture 
radar SAR and ground moving target in-
dicator (GMTI) radar. In 2016, Northrop 
Grumman revealed that it had funded a 
test flight to demonstrate that GLOBAL 
HAWK could carry the SENIOR YEAR ELEC-
TRO-OPTIC RECONNAISSANCE SYSTEM 
(SYERS 2) multi-spectral suite used by the 
U-2S. Two improved sensors delivered in 
2020 were the MS-177 multi-spectral cam-
era system to provide multiple channels in 
the visible and infrared bands, and an incre-
ment 1 upgraded AN/ASQ-230 intended 
to handle expanded electronic threats. 
Under its Alliance Ground Surveillance 
(AGS) programme, NATO ordered five 

GLOBAL HAWK RQ-4D Block 40, and the 
final example was delivered in November 
2020. GLOBAL HAWK was also ordered 
by South Korea and Japan, while several 
countries including Canada and India 
have expressed potential requirements. 
Japan's first RQ-4B GLOBAL HAWK made 
its maiden flight on 15 April 2021.
Under its Broad Area Maritime Surveillance 
(BAMS) programme, the US Navy evalu-
ated then selected the GLOBAL HAWK to 
meet its needs for a real-time intelligence, 
surveillance and reconnaissance (ISR) sys-
tem to supplement its fleet of Boeing P-8 
POSEIDON maritime patrol aircraft. The 
USN wanted its new UAV to have the abil-
ity to descend in order to get a closer view 
of targets of interest. This required that the 
airframe and wing be strengthened, and 
that the vehicle be fitted with a de-icing 
system. Designated as the MQ-4C TRITON, 

this variant entered USN service in 2018. Its 
primary surveillance tool is the Northrop 
Grumman AN/ZPY-3 Multi-Function Active 
Sensor (MFAS) AESA radar. Australia an-
nounced an order for six, and plans for a 
possible seventh.
In 2007, Germany had placed an order for 
five EURO HAWKs, a version of the RQ-
4B that would carry an ELINT/COMINT 
suite, but this programme was cancelled in 
2015 due to the rising cost of certifying the 
GLOBAL HAWK to fly in controlled airspace. 
Three years later, Germany announced that 
it planned to procure the MQ-4C version, 
but this decision was short-lived. In 2020, 
the scheme was dropped in favour of pro-
curing three Bombardier GLOBAL 6000 
manned aircraft equipped with a Hensoldt 
ISIS-ZB SIGINT suite. Once again, the prob-
lem had been that of operating the UAV 
alongside civil air traffic.

The USAF plans to procure more than 50 examples of the Northrop 
Grumman RQ-4 GLOBAL HAWK. 
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NATO operates a fleet of five GLOBAL HAWK UAVs. 
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Threats

In the age of surface-to-air missiles, a high 
cruise altitude does not provide platform 
invulnerability. On 20 June 2019, Iran's 
Islamic Revolutionary Guard Corps shot 
down a high-altitude UAV that was flying 
over the Strait of Hormuz. According to the 
US, the UAV was flying in international air-
space, but Iran claimed that it had entered 
Iranian airspace. Initial US reports of the 
incident claimed that the UAV was an MQ-
4C TRITON drone, but US Central Com-
mand later confirmed that it was a Broad 
Area Maritime Surveillance – Demonstra-
tor (BAMS-D), a GLOBAL HAWK variant 
procured by the USN and used to refine 
tactics, techniques and procedures for use 
in a maritime environment. 
Fighters able to operate effectively at 
such extreme altitudes can also pose a 
threat to HAPS. In August 2020, three 
Russian MiG-31 FOXHOUND fighters in-
tercepted a USAF RQ-4B that was flying 
over the Chukchi Sea (the waters north of 
the Bering Strait). Intercepting the GLOB-
AL HAWK was a mission well within the 
capability of the MiG-31, which has a ceil-
ing of more than 80,000 ft. (25,000 m).
It is not clear whether the GLOBAL HAWK 
and TRITON carry a self-protection EW 
suite. Some reports suggest that GLOBAL 
HAWK is fitted with an AN/AVR-3 laser-
warning receiver, AN/APR-49 radar warn-
ing receiver, an unidentified jamming sys-
tem, and an ALE-50 towed decoy.

Russian Developments

In the late 1960s, the Soviet Union 
fielded the Tupolev Tu-123 YASTREB, a 
35,600 kg supersonic reconnaissance 

UAV with a maximum speed of 2,700 
km/h, a range of 3,200 km, and a maxi-
mum cruise height of almost 75,000 ft. 
When NATO radars tracked early YAS-
TREB flights, these were initially assumed 
to be sorties by MiG-25 FOXBAT fighters, 
and led to a Western over-estimation of 
that fighter's performance. Retired in the 
late 1970s, the Tu-123 was followed by 
the transonic Tu-141, but the latter was 
a medium-altitude system with a cruise 
height of just under 20,000 ft.
Growing economic difficulties and the 
collapse of the Soviet Union resulted 
in UAV development being near-aban-
doned. When in 2008 Russian became 
involved in military campaigns in Abk-
hazia and South Ossetia, the technical 

weakness and modest performance of 
its then-current UAVs became apparent, 
so the resulting catch-up efforts have 
been focussed on low and medium alti-
tude systems. If Russia does have a high-
altitude UAV programme, it has yet to 
reveal it.
According to a 2019 report in the Rus-
sian daily Izvestia, the Sokol ALTIUS is to 
play a major role in the country's future 
UAV operations. First flown in its defini-
tive form in 2019, the vehicle has been 
cited in some press reports as being Rus-
sia's equivalent to GLOBAL HAWK, but 
this is incorrect. ALTIUS has a take-off 
weight of only 8,000 kg, and is powered 
by not by a turbojet or turbofan engine, 
but by two turboprop powerplants. Its 
maximum cruise height is only 39,000 ft. 
(12,000 m). 
One of the most interesting Russian UAV 
projects is the OBZOR-1 being developed 
by TsAGI and Myasishchev EMZ. This 
seems to be shaped to minimise RCS, but 
although being promoted as a high-alti-
tude system, is expected to have a cruise 
height of around 35,000 ft.
Guizhou Aviation Group's XIANGLONG 
(SOARING DRAGON) is the first Chinese 
UAV in this performance class. Thought 
to have flown for the first time in 2008, 
it has a wingspan of 23 m, weighs 7,500 
kg, and can carry a payload of 650 kg. 
Powered by an unheated turbofan en-
gine, it has a maximum operating altitude 
of 59,000 ft. (16,000 m) and a range of 
7,000 km. 
Development of the SHENDIAO (DIVINE 
EAGLE) by the Shenyang Aircraft Design 
Institute started about a decade ago, 

The Sukhoi S-70 OKHOTNIK-B is a low-RCS UAV being developed to serve 
both an independent system but also as an unmanned companion for 
the Sukhoi Su-57 FELON stealth fighter. Its reported top speed of 1,000 
km/h is well below that of the Su-57, while the reported presence of 
two internal weapons bays suggests that OKHOTNIK-B is intended for 
low or medium-altitude use. Its altitude ceiling is unlikely to match the 
66,000 ft (20,000 m) of the fighter.
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A joint venture between Thales and Leonardo Thales Alenia Space, the 
STRATOBUS autonomous stratospheric airship is intended to operate at 
an altitude of 65,000 ft (20,000 m). 
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and the system may have entered service 
around 2018. An estimated wingspan of 
40-50 m would make it the world's larg-
est operational UAV. Its novel configura-
tion combines twin fuselages joined near 
their front by a canard wing surface, a 
rear-mounted high-aspect wing, and 
two large vertical stabilisers. SHENDIAO 
is powered by a single high-bypass turbo-
fan, but a reported maximum operating 
altitude of 82,000 ft. (12,000 m) seems 
over-optimistic. 
Developed by the Aerospace Division of 
Korean Airlines, the KUS-FS is a turbo-
prop-powered UAV intended to be in the 
same performance class as PREDATOR, 
and has been credited with a cruise alti-
tude of 50,000 ft (15,000 m). First flown 
in 2012, it is probably not yet in opera-
tional service. Potential roles include re-
connaissance, radar-surveillance, sigint, 
and strike missions.
The Airbus ZEPHYR started life as the 
QinetiQ ZEPHYR 6, which flew for the 
first time in 2003. Powered by electric 
motors fed by rechargeable batteries and 
solar cells, this version demonstrated an 
82-hour mission at an altitude of 61,000 
ft. (19,000 m). Sold to what is now Air-
bus Defence and Space in 2013, it was 
ordered in its definitive ZEPHYR S form 
by the UK in 2016 to serve as a long-
endurance reconnaissance asset. Built 
largely from carbon fibre composite ma-
terials, ZEPHYR S has a 25 m wingspan, 
but weighs only 62 kg, but can carry a 
5 kg payload. Its maiden flight in 2018 
lasted for only a few minutes short of 26 
days. Two of the UK's ZEPHYR S crashed 
in 2019 and 2020. A follow-on ZEPHYR-T 
version has a twin-boom configuration, 
a 33 m wingspan, and a payload of up 
to 20 kg.
An airship-type solution has the advan-
tage of being able to linger over an area 
for a long period of time. Conceived by 
Thales Alenia Space, a joint venture be-
tween Thales and Leonardo, STRATO-
BUS is an autonomous stratospheric air-
ship intended to operate at an altitude 
of 20,000 m. STRATOBUS is expected 
to be 115 m long, 34 m in diameter at 
its widest point, and be almost seven 
metric tons in weight. In its basic form, 
it is expected to carry a 250 kg payload, 
and provide this with 5 kW of electrical 
power, but missions in the equatorial re-
gion could raise these figures to 450 kg 
and 8 km. According to Thales Alenia 
Space, the vehicle should be able to fly 
five-year missions briefly interrupted by 
annual servicing.
In January 2020, Thales Alenia Space 
signed a contract with the French de-

fence procurement agency DGA (Di-
rection Générale de l’Armement) to 
carry out a concept study to determine 
whether a STRATOBUS-type platform 
could meet French Army operational 
needs in areas such as intelligence, sur-
veillance and reconnaissance (ISR). This 
will allow long-term work to begin on 
the control aspects of such platforms, 
and the high-reliability autonomous avi-
onics that these will require, and is ex-
pected to lead to a flight demonstration 
by the end of 2023.
Despite the number of unmanned plat-
forms under development, the manned 
high-altitude aircraft is not obsolete. Of-
ten referred to as the DRAGON LADY, 
the U-2 is still used by the USAF. There 

have been proposals to retire these air-
craft, but several proposed dates have 
slipped, and it now seems likely that fur-
ther updates to the aircraft are planned, 
allowing it to remain in service alongside 
the RQ-4.
At least two US teams are studying po-
tential replacements for the U-2. In 2015, 
Lockheed Martin released artist's impres-
sions of a proposed TR-X unmanned 
stealth aircraft, while Boeing showed a 
concept model of a potential hypersonic 
strike and reconnaissance aircraft in 2018. 
But at a time of low defence budgets, it is 
questionable whether such an aircraft will 
be built in the near future. U-2s and HAPS 
are likely to continue their near-monopoly 
of those lonely skies above 50,000 ft.  L

Current versions of the DRAGON LADY have been in service since the 
1980s, but plans for their retirement are regularly postponed.
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This Boeing concept for a hypersonic strike and reconnaissance aircraft 
faces competition from a rival Lockheed Martin TR-X design. 
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The sophistication of MANPADS (Man-
portable air defence system) or vehicle-

mounted IR-guided missiles, has required 
European, Israeli and US manufacturers 
of Directed Infra-Red Countermeasures 
(DIRCM) to further evolve their solutions 
in order to cope with latest generation 

IR-guided seekers (such as 4th generation 
image seekers). This has benefited the digi-
tal transformation of formerly hardware-
based functions and emerging Quantum 
Cascade Laser (QCL) technology to provide 
high power generation with a reduced 
footprint and high efficiency, therefore en-
larging the range of protected platforms 
towards smaller ones. 

Elettronica’s ELT/577

Exploiting the expertise achieved in the 
development of the in-service fibre-laser 
based ELT/572 DIRCM and the internally 
funded research & development (R&D) ac-
tivities, alongside investments in a Europe-

an-based supply-chain, Elettronica group 
is today proposing the new generation 
ITAR-free fully-European technological sov-
ereignty QCL-based ELT/577 DIRCM. The 
Italian group entered the market provid-
ing its fibre-laser based ELT/572 DIRCM 
solution in a twin-turret configuration and 

open architecture designed to operate with 
any IR or UV (Ultra Violet) missile warning 
system (MWS). The ELT/572 has been suc-
cessfully integrated in different platforms, 
both fixed and rotary wings, including the 
AW-101, C-27J, C-130J and Bombardier 
GLOBAL EXPRESS, and has been inte-
grated, or is in-service with Airbus MILDS 
AN/AAR-60, Saab MAW-300 and more 
recently, the Leonardo MAIR MWS. The 
Italian Air Force has successfully integrated 
and qualified the ELT/572 in a twin-turret 
configuration on board the C-130J tactical 
transport aircraft and Leonardo HH-101A 
combat SAR (Search & Rescue) helicopter, 
in the latter case within a full self-protec-
tion suite, also including Radar ESM and RF 

(radio frequency) jammers from the same 
company. Moreover, Elettronica’s patented 
DIRCM/flares combination and tailored al-
gorithms have demonstrated effectiveness 
against fourth-generation imaging infra-
red seeker-guided missiles. Called QUIRIS 
(from the Latin, Roman citizen), the new 
generation ELT/577 QCL-based DIRCM has 
been conceived as an “all-in-one” piece 
of equipment for multi-platform applica-
tions, able to provide self-protection ca-
pabilities against latest IR-guided weapon 
systems, from helicopters to tactical and 
strategic transport/tankers, large-body 
special missions and VIP aircraft. Based on 
internal funding, Elettronica developed and 
qualified on test ranges against simulated 
threats, a new generation DIRCM centred 
on advanced solid-state laser emitters ex-
ploiting proprietary SWIR and MWIR QCL 
technology. As a result, the ELT/577 can 
effectively protect up to high IR-signature 
platforms, while still preserving a com-
pact form factor, which allows installation 
even onto small helicopters, according to 
Elettronica. The QUIRIS jamming turret fea-
tures a fast-responding gimballed mirrors 
system, capable of guaranteeing hyper-
hemispherical coverage, a tracking thermal 
camera, a solid-state emitters high-power 
multispectral laser module and a process-
ing unit, weighing <22 kg and 200 mm 
wide, 340 mm high (including turret) and 
294 mm depth single-unit. Supporting 
multi-turret configuration and multi-threat 
engagement scenarios, the output laser 
beam features three different wavelengths, 
in SWIR and MWIR bands, in order to max-
imise the protection against first, second, 
third and thanks to the patented and dem-
onstrated DIRCM/flare combination, also 
fourth-generation IR missile seekers. As 
a candidate for new and retrofit national 
and international airborne self-protection 
programmes, such as on the Leonardo 
AW-249 combat helicopter integrated 
with Leonardo’s new generation MAIR 

Countering Infra-Red Guided  
Missile Threats
Luca Peruzzi

With the changing of crisis scenarios, from high altitude operations as flown in the past decades in conflict 

theatres such as Afghanistan, to lower airspace to counter sophisticated networked air defence systems, 

the threats to airborne platforms are multiplying. 

A Royal Air Force Airbus A-400M ATLAS C.1 equipped with a self-protec-
tion suite centred on Northrop Grumman LAIRCM DIRCM. The A-400M 
customers chose different DIRCMs for their fleets. 
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de Coopération en matière d'Armement/
Organisation for Joint Armament Co-oper-
ation) to provide an INSHIELD DIRCM suite 
to equip up to nine platforms out of a total 
of 27 A-400M transport aircraft under pro-
curement on behalf of the Spanish Ministry 
of Defence. The contract also features ILS 
products and services, alongside tolls to 
programme the system libraries, including 
jamming sequences, allowing the Span-
ish Air Force to operate without external 
dependencies and based on its own intel-
ligence. More recently, the Spanish Coun-
cil of Ministers funded and approved the 
launching of contractual negotiations to 
equip the future fleet of Boeing CH-47F 
with a new DAS based on the INSHIELD 
DIRCM system. In the meantime, a number 
of US-provided DAS have been procured 
with the new helicopter for immediate de-
ployment in the operational areas. 

Leonardo’s MIYSIS

In June 2020, Leonardo announced that it 
was under contract to provide its MIYSIS 
DIRCM for a Middle Eastern government 
customer’s new VVIP transport aircraft. 
MIYSIS will be installed on a Bombardier 
GLOBAL 7500 aircraft, the first of its type 
to be selected by a government customer. 
This adds to the range of MIYSIS custom-
ers, which so far include, according to 
Leonardo, the UK Ministry of Defence and 
the Canadian Department of Defence, 
together with other three undisclosed 
NATO member countries, and along-
side a number of non-NATO undisclosed 
customers. To offer a readily-exportable 
single solution to protect the full range 
of rotary, turbo-prop, fixed-wing and jet 
transport, small-to-large platforms, with 

cessfully tested during the NATO Trial EM-
BOW XVI exercise on board a CHINOOK 
helicopter, preceded by evaluation tests, 
including a campaign with missile live fir-
ing. Based on a modern modular and open 
architecture, the INSHIELD DIRCM suite 
is based on a number of jamming turrets 
and one central processor. In a single box, 
the jamming turrets incorporate both the 
pointer/tracker and the high-power solid-
state multispectral laser offering a full 
hemispherical coverage for each turret, 
while the suite is capable of detecting and 
managing multiple simultaneous threats, 
being effective against missiles of West-
ern or Eastern origin, according to Indra. 
In December 2020, the company and the 
Spanish Ministry of Defence’s Directorate-
General of Armaments and Materiel signed 
a €111M contract to equip 23 NH90 heli-
copters with a new generation defence 
aid suite (DAS). The helicopters belong to 
both Army and Navy versions for the Army, 
Navy and Air Force. Indra will provide an 
Enhanced Suite Controller (EW manager), 
a next generation full digital Radar Warn-
ing Receiver (RWR ALR-400H FD) and the 
INSHIELD DIRCM suite, while integrating 
and supplying all other equipment, in-
cluding a MWS, Laser Warning System 
(LWS) and the countermeasures dispens-
ing suite (CMDS). No information on the 
DIRCM suite was provided, but according 
to contract documentation, a dual turret 
configuration was selected. The new IDAS 
will be part of other enhancements of the 
Standard 3 configured helicopters to be de-
livered from 2024/2025 onwards. Accord-
ing to the contract documentation, not all 
helicopters will be equipped with the full 
suite. In 2018, Indra was awarded a con-
tract by OCCAR (Organisation Conjointe 

MWS for the Italian Army, but also fixed- 
and rotary-wing platforms of the Italian Air 
Force, the ELT/577 is promoted in a suite 
with new generation fully digital receiver 
and expandable active decoy, also from 
Elettronica. These are all managed togeth-
er with other self-protection equipment by 
the company’s ELT/950 EW-manager. 

Indra’s INSHIELD

To cope with present and future IR-guided 
weapon threats, Spanish electronic house 
Indra, with the support of the Spanish 
Ministry of Defence (MoD), developed and 
qualified the INSHIELD DIRCM. Developed 
as a demonstrator with Spanish MoD sup-
port as part of the SYP 21501 R&D national 
programme, the INSHIELD was also suc-

The Elettronica group is today 
proposing the new generation 
ITAR-free fully European Quantum 
Cascade Laser-based ELT/577  
QUIRIS DIRCM.
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The Elettronica ELT/572 DIRCM is 
already in service with the Italian 
Air Force and other international 
customers on tactical and special 
missions platforms. 

The Indra INSHIELD DIRCM was successfully in-flight tested during the 
NATO Trial EMBOW XVI exercise on board a CHINOOK helicopter in 2017.
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also in discussions to provide the MIYSIS 
to the UAE and other countries in the Mid-
dle East, among other potential worldwide 
customers. The group is also working with 
Abu Dhabi-based Platoon Advanced Tech-
nologies and other local and international 
partners to propose MIYSIS for some of the 
UAE’s key platforms. 

Elbit Systems’ MUSIC family 

Elbit Systems is the first non-US company to 
offer a compact DIRCM solution based on 
advanced fibre laser technology. The Elbit 

curement and R&D agencies alongside 
the Royal Air Force in September 2020, 
the MIYSIS DIRCM is expected to equip 
a wider range of UK aircraft to further 
develop platform-level integrated protec-
tion systems. In addition to the current 
fleet of SHADOW R2 surveillance air-
craft and managed by Leonardo’s Modu-
lar Advanced Platform Protection System 
(MAPPS) controller, which exploits the NA-
TO DAS standard, the MIYSIS is foreseen 
to be the standard for the E-7 WEDGET-
AIL AEW platform, as well as the majority 
of the UK’s helicopter fleets. Leonardo is 

a two-head configuration for spherical 
protection, characterised by a light, small 
and least power-hungry DIRCM system, 
Leonardo integrated a new light-weight, 
low-cost pointer/tracker design. It did so 
together with an ad hoc version of its 
Type 160 multi-watt, multi-band fibre-
pumped laser. The result is a system 
centred on a baseline integrated turret 
solution with all moving parts sealed 
behind a 14 cm dome with tracking 
capabilities through nadir and superior 
sightline performances, characterised by 
reduced dimensions (183 mm wide, 270 
mm long and 341 mm high, weight 16 
kg) and power consumption, which pre-

sents external airframe reduced drag. In 
addition to a modular design and open 
architecture, allowing the integration of 
different types of MWSs, the baseline 
configuration includes two laser point/
trackers. These are managed by a single 
electronic unit, which handles the whole 
threats engagement including the simul-
taneous engagement of multiple targets 
and the target hand-over between the 
two turrets, for a total weight of 37.6 kil-
ogrammes (excluding MWS). The MIYSIS 
DIRCM has been independently verified 
to have a 100 per cent success rate, with 
UK and international customers conduct-
ing extensive analysis and live fire trials. 
With the signature of Leonardo’s UK arm 
of a Strategic Partnering Arrangement 
with the UK’s Ministry of Defence pro-

The Indra group has been contract-
ed by the Spanish MoD to install 
the INSHIELD DIRCM on board the 
Airbus A-400M, the NHIndustries 
NH90, and was selected for the  
CH-47F CHINOOK. 
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In addition to the UK and Canadian Armed Forces, the Leonardo MIYSIS 
DIRCM also has three undisclosed NATO customers, alongside a number of 
countries globally. 

Ph
ot

o:
 L

eo
na

rd
o

Leonardo is in discussions to pro-
vide the MIYSIS to the UAE and 

other countries in the Middle East, 
after being contracted for the sys-

tem in the region. 
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live firing demonstration of the effective-
ness of its SPREOS (Self Protection Radar 
Electro-Optic System) DIRCM against dif-
ferent types of MANPADS, including the 
most advanced ones available today, the 
company said. Based on a specific custom-
er request, the company stressed that the 
demonstration proved the system was able 
to defeat 100 per cent of the missiles. As 
part of its field-proven Airborne Missile Pro-
tection System (AMPS) family of solutions 
which is to provide complete protection 
against all known Surface-to-Air Missiles 
(SAM), including MANPADS, laser beam 
rider and radar-guided threats, Bird Aero-
systems is offering the SPREOS single-turret 
system, which combines a semi-active dual 
band radar and a QCL technology-based 
DIRCM system. Alerted by the missile warn-

among others. The J-MUSIC, as the dis-
tributed version of the C-MUSIC, provides 
installation flexibility and is optimised to 
protect large aircraft, including trans-
ports, tankers, special mission and VIP 
platforms. It is offered in a single, multi-
turret fuselage or podded solution with 
a baseline compact package, including 
the jamming turret, electronic unit, laser 
generator unit and the aircraft interface 
unit. The J-MUSIC has enjoyed important 
selection and contracts, including with 
the NATO Airbus A330 Multinational 
Multi-Role Tanker Transport Fleet (MMF) 
in a self-protection suite with dual-turret 
fuselage-mounted installation with the 
company’s Infra-Red-based Passive Air-
borne Warning (PAWS IR) MWS for a 
number of European air forces (Belgium, 
Luxembourg, the Netherlands, Norway 
and Czech Republic), with the German 
Air Force’s Airbus A-400M fleet, provided 
and integrated by Diehl Defence with Elbit 
Systems into the platform EW suite, in ad-
dition to the Brazilian and Portuguese Air 
Forces’ Embraer KC-390 transport aircraft. 
The C-MUSIC is contained in a single, fuse-
lage-mounted conformal pod, which was 
initially certified and installed on more 
than ten different aircraft models of Is-
raeli commercial airliners alongside a spe-
cially configured Israeli Government B767 
VIP aircraft. The system gained rapid and 
growing international interest, resulting in 
multiple VIP and commercial C-MUSIC in-
stallations, including Boeing B747-8i, 747-
400, 777-200, 737-800, Airbus A330-200 
and A340-500, with operators in the US, 
Asia, Europe and Africa. 

Bird Aerosystems’ SPREOS

In October 2020, Bird Aerosystems an-
nounced it had successfully conducted a 

Systems’ family of Multi Spectral Infrared 
Countermeasures (MUSIC) DIRCM solu-
tions utilises an open-architecture design 
allowing its seamless integration on any 
aircraft type. The MUSIC DIRCM fam-
ily is centred on a hyper-hemispherical 
dome for maximum coverage, a sealed 
mirror gimbal for high reliability and a 
thermal camera for accurate acquisition 
and tracking, alongside a powerful dual-
band laser; each band is independently 
programmable and capable to accept 
user-defined jamming codes. Proven in 
operational scenarios with over 300,000 
operational flight hours, the Elbit Sys-
tems’ MUSIC family comes in three differ-
ent versions including the Mini-MUSIC, J-
MUSIC and C-MUSIC. Featuring a highly 
reliable and compact DIRCM turret, the 
Mini-MUSIC was designed to meet the 
protection requirement of rotary and 
turbo prop fixed-wing platforms. The 
Mini-MUSIC features plug-and-play and 
easy installation with a single, multiple or 
podded 19 kg LRU DIRCM turret. Accord-

ing to Elbit Systems, the Mini-MUSIC was 
chosen by militaries and governments 
around the world to protect various plat-
forms. These different platforms include 
the UH-60 in a single turret fuselage de-
sign, Sikorsky’s CH-53 and the Boeing 
CH-47 with a dual Mini-MUSIC pods con-
figuration, Leonardo’s AW-139, also with 
dual MINI-MUSIC pods, the VIP Airbus 
H-225 with dual Mini-MUSIC pods and 
the Airbus C-295 single turret fuselage, 

Featuring a compact single-LRU 
DIRCM turret, the Mini-MUSIC was 
designed to meet the protection 
requirements of rotary and turbo 
prop fixed-wing platforms, in 
single, dual or podded turret
configuration.
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The J-MUSIC has enjoyed different important selection and contracts, in-
cluding the NATO Airbus A330 Multinational Multi-Role Tanker Transport 
Fleet (MMF) in a self-protection suite with dual-turret fuselage-mounted 
installation with the company’s PAWS IR MWS.
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Last October, Bird Aerosystems 
announced it had successfully con-
ducted a live firing demonstration 
of its SPREOS (Self Protection Radar 
Electro-Optic System) DIRCM against 
different types of MANPADS. 
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by some of the world’s largest commercial, 
governmental, military, and transnational 
organisations – including NATO forces, UN 
Air Operations, the US Government, Airbus 
and other major aircraft manufacturers. 

Northrop Grumman’s  
CIRCM and LAIRCM

Northrop Grumman’s Common Infrared 
Countermeasures (CIRCM) system reached 
a major programme milestone in April 2020. 
After a successful six-month initial opera-
tional test and evaluation (IOT&E) and dec-
laration of the system being operationally 
suitable and effective, the US Army awarded 
the US company a US$959.1M, five-year, 
first full-rate production contract. This pro-
vides justification and approval for the pro-
curement of up to 596 CIRCM B-kit units 
over the contract period. The CIRCM has 
been developed to expand the number of 
US Army platforms, which could be protect-
ed against the latest IR threats. It represents 
the next generation lightweight, laser-based 
IRCM component that will interface with the 
Army’s Common Missile Warning Systems 
(CMWS), Limited Interim Missile Warning 
System (LIMWS) and future MWSs, along-
side the CMDS in order to defeat current and 
emerging missile threats that use multispec-
tral technology. To initially equip APACHE, 
BLACK HAWK and CHINOOK platforms, 
the Army’s present and new MWSs will 
combine with the dual-head CIRCM system 
comprising dual compact pointer-tracker 
units, dual lasers, and a system process-
ing unit. Based on the cooperation on the 
Northrop Grumman AN/AAQ-24(V) DIRCM 
programme, also known as the Large Air-
craft Infrared Countermeasures Large Air-
craft Countermeasures (LAIRCM), Leonardo 
provides the pointer/trackers from UK and 
the QCL technology by Leonardo DRS’s Day-
light Solutions for the CIRCM programme. 
In August 2020, a long-term pricing agree-
ment was signed between Northrop Grum-
man and Leonardo to provide the pointer/
trackers for the full-rate production contract 
period of this programme. As an interim 
solution, dictated by the latest operations 
in Syria and Iraq, the US Army integrated 
the Department of the Navy’s LAIRCM onto 
the APACHE, BLACK HAWK and CHINOOK 
platforms. The LAIRCM is the well-known 
Northrop Grumman DIRCM system provid-
ed to the US Department of Defense, as well 
as international customers. In 2021, North-
rop Grumman announced that it will install 
more LAIRCMs on both US and internation-
al fixed-wing and rotary-wing platforms as 
part of an existing indefinite delivery, and 
undefined quantity contract for the system 
upgrades, modifications and installation on 

all of the false alarms and ensures that only 
actual threats receive an effective jamming 
response. Since its unveiling in 2018, Bird 
Aerosystems registered an expansion of its 
customers and platforms applications for 
the AMPS and SPREOS. In August 2020, the 
company announced that it had signed a 
new contract for the delivery of the SPREOS 
DIRCM solution and for the certification of 
the AMPS-MD on Airbus 320 type aircraft. 
The complete AMPS-MD system, including 
the SPREOS, will be installed into BIRDS’s 
all-in-one AEROSHIELD POD and the lat-
ter certified for the platform, in collabora-
tion with Airbus France. Bird Aerosystems' 
solutions are in wide-scale, long-term use 

ing sensors, SPREOS slews to the direction 
of the threat, activates its dual-band (L- & 
Ka-band) radar function for confirmation 
and tracking, which are performed simul-
taneously on both frequencies. Following 
the confirmation and tracking, the SPREOS 
deploys the dual-band countermeasure 
laser, causing the missile to miss the air-
craft. Weighing <15 kg with a compact 
size (single LRU) without fuselage penetra-
tion, the SPREOS is an ideal solution for a 
range of airborne platforms with the same 
company’s AMPS MD solution. Featuring a 
proprietary dual-band laser based on QCL 
technology directly coupled with the radar 
for minimal errors, the SPREOS eliminates 

Bird Aerosystems was contracted to deliver its SPREOS DIRCM as part of 
an AMPS-MD solution to be installed on an Airbus 320 type aircraft in its 
AEROSHIELD POD configuration. 
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In April 2020, Northrop Grumman was awarded by the US Army a 
US$959.1M, five-year, full-rate production contract for the Common 
Infrared Countermeasures (CIRCM) DIRCM system.
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to effectively deter, suppress, or destroy the 
enemy threat, or manoeuvre to avoid the 
threat. Developed from technology origi-
nally developed by the US Naval Research 
Laboratory, the DAIRCM is an aircraft surviv-
ability system approach, according to Leon-
ardo, that utilises a single sensor for both 
two-colour IR missile warning and a wide 
angle field of view gimbal for threat coun-
termeasures, alongside HFI, laser warning, 
and future application for Degraded Visual 
Environment. Leonardo DRS employs its 2 
Colour IR detector and Quantum Cascade 
Laser technology. The system’s low size, 
weight and power design supports a range 
of rotary and tilt-wing aircraft throughout 
the services, including application to the 
emerging future vertical lift programme. The 
entire system only weighs about 32 kg and 
includes 4-to-6 sensors, a central laser unit, 
a control processor and fibre optic cable as-
sembly. The system uses a single, centrally 
installed laser that provides laser energy to 
a selected sensor where an integrated la-
ser pointer module directs it towards the 
declared threat. The threat-warning sensor 
sends raw video and digital data informa-
tion to the processor, which analyses the 
data for an incoming missile, laser, or hostile 
fire threat. If the processor detects a threat, 
it notifies the aircrew through the control 
interface unit and provides the proper coun-
termeasure against the incoming missile. In 
addition to the USAF HH-60G and in the fu-
ture the HH-60W among others, following 
operational testing and evaluation, the US 
Navy and Marine Corp made fielding deci-
sions for the DAIRCM initially on the Sikorsky 
MH-60 SEAHAWK, Bell UH-1Y VENOM and 
AH-1Z VIPER.  L

a wide range of platforms, including the 
C-17, C-5, C-130J, P-8, CH-53K, KC-46 and 
international customers. 

Leonardo DRS DAIRCM

In March 2020, Leonardo DRS announced 
that the US Air Force had for the first 
time operationally used an HH-60G PAVE 
HAWK CSAR helicopter equipped with the 
AN/AAQ-45 Distributed Aperture Infrared 
Countermeasure (DAIRCM) fitted under 
a Joint Urgent Operational Needs State-
ment (JUONS). According to US Air Force 
documentation, the DAIRCM has a suite of 
missile warning, laser warning, hostile fire 
indicator (HFI), and infrared countermeasure 
(IRCM) components designed to defend the 
aircraft from various threats, including in-
frared guided missiles, either shoulder-fired, 
vehicle-launched or otherwise. Aircrews will 
be able to return precise and immediate de-
fensive fire and automatically provide IRCM 

The Large Aircraft Infrared Countermeasures Large Aircraft Countermeas-
ures (LAIRCM) is the well-known Northrop Grumman DIRCM system pro-
vided to the US DoD, as well as international customers. 
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In addition to the USAF HH-60G, the AN/AAQ-45 DAIRCM is being installed 
on US Navy and Marine Corps rotary-wing platforms, including the Bell 
UH-1Y VENOM. 

The Leonardo DRS AN/AAQ-45 DAIRCM system’s low size, weight and pow-
er design will support a range of rotary and tilt-wing aircraft throughout 
the US armed services, including application to the emerging future verti-
cal lift programme. 
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The basic requirements for engines have 
not changed dramatically – it is long 

service life and reliability, efficiency, low 
weight, as well as certain dimensions and 
shape. This, however, did not stop design-
ers from searching for alternative principles 
of aircraft engines and energy sources. 
Some even arrived at the concept of nu-
clear aircraft engines. 
Electric engines have been researched for 
several decades in the automotive indus-
try, with a constant increase in their power 
capacity and range, which has made it pos-
sible to start replacing the internal com-
bustion engine. For obvious reasons related 
to more complex requirements, aviation is 
much slower in this regard, although it is 
also moving in this direction. Electric ac-
tuators are also being increasingly used 
to replace mechanical or hydraulic ones in 
aircraft. Nevertheless, it is aviation that re-
mains the most difficult area to enjoy any 
breakthrough in electrification.

Progress in the Industry

The reciprocating engine is the same age as 
modern aviation. This type of engine has long 
been the primary one, until turbojet engines 
were first introduced in the middle of the 
20th century. Modern realities are forcing the 
aviation industry to adapt towards curbing 
fuel costs. The demands on the performance 
of modern aircraft engines are also grow-
ing steadily. Fuel costs are one of the major 
expense items for air carriers so significant 
new aircraft engines are naturally expected 
to save them fuel. Besides, aviation standards 
for noise and gas emissions are also being 
tightened.
The advantages of electric airplanes are un-
deniable: they are quieter, more reliable, and 
cheaper to operate. Besides, they resolve the 
issue of harmful emissions. On the one hand, 
such engines provide great opportunities for 
optimising the internal volume of the aircraft 
and on the other hand, the problem of im-
perfect batteries remains significant, signifi-

cantly limiting the flight range. Furthermore, 
the required battery pack is still too heavy, 
while their charge is insufficient for long 
flights in the framework of standard aircraft 
operation.
To date, the most common engine in modern 
aviation remains the internal combustion en-
gine. To replace such engines with those op-
erating on solar or other renewables, as well 
as to put them into mass operation, remains 
critical to address the issue of solar panels’ 
excessive weight. For example, the SOLAR 
IMPULSE2 prototype aircraft was able to fly 
non-stop for 26 hours. Its batteries can be 
charged during daytime to release energy at 
night.  If such types of aircraft are to be ap-
plied by the military domain, the first thing 
that comes to mind is UAVs able to carry out 
long flights without the need for recharging.

New Technology Developing 
Across the Atlantic

In advanced economies, new projects in 
the field of aviation technology are being 

developed at full speed. Often enjoying 
government support, the programmes ex-
plore new areas, including in the produc-
tion of aircraft engines. It is worth noting 
that military and civilian engine projects 
often cross paths and complement each 
other since they use common technology 
to develop new engines.
The United States has gained experience 
in developing technology for power units 
used in both military and civil aircraft, 
which brings American companies to the 
leading positions in the global market. The 
main R&D driver for such technologies is 
offered by federal agencies, such as the De-
partment of Defence and NASA, which are 
focused on longer-term prospects, that is, a 
period of 25 to 50 years. In the US, it is the 
Federal Aviation Administration (FAA) and 
NASA that deal with the design of new en-
gines. The FAA develops technologies with 
a 5 to 10-year perspective, while NASA 
looks at an even longer term.
According to NASA’s research, achieving 
the 2030-2035 goals to reduce fuel costs 

Modern Aero Engines: Multifuel  
vs. Hybrid vs. Electric
Alex Horobets

With the rapid development of aviation in the 20th century, gasoline and kerosene have remained 

the main fuels for aircraft engines for decades. The most likely direction for further research devel-

opment is toward hybrid and all-electric power units.

The SOLAR IMPULSE2 prototype aircraft was able to fly non-stop for 
26 hours. Its batteries were charged during daytime to release energy 
at night.
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and the noise of power units, including in 
subsonic passenger aircraft, is viewed as a 
challenging endeavour requiring new tech-
nical solutions.
More significant results, including zero 
emissions, can be achieved by switching to 
hybrid engines or all-electric power units, 
but more new equipment and technology 
has yet to be developed to this end. Boe-
ing, Northrop Grumman, Cessna, General 
Electric, Rolls-Royce, and Pratt & Whitney 
partook in researching the concepts of fu-
ture engine making.
In Europe, there are programmes under-
way to find new solutions in the field of 
aviation. The work is being carried out 
under the auspices of the European Com-
mission, through framework programmes. 
The Sixth and Seventh Framework Pro-
grammes developed critical technologies 
for 2020-2025 passenger aircraft engines. 
Safran, MTU Aero Engines, and Rolls-Royce 
acted as project coordinators.
In 2019, the first-ever contract for the sup-
ply of electric aircraft was signed at the Le 
Bourget Air Show in Paris and concerned 
the nine-seat ALICE aircraft developed by 
Israel’s Eviation. Aircraft certification was 
expected to have been completed by late 
2021. According to the declared features, 
the aircraft will be able to cover a distance 
of up to 1,000 km at a speed of 440 km/h. 
This is a fairly clear example of how air-
craft design can be altered without using 
traditional engines. With the ALICE, two 
electric motors are located at the wing tips, 
plus another at the tail. However, in 2021, 
the aircraft was re-designed with only two 
electric motors at the tail. The company 
opted for electric motors produced by the 
US-based magniX.

Hybrid Technologies

In May 2015, the CAFE Foundation's Elec-
tric Aircraft Symposium (EAS) IX was held 
in California, where the findings of a re-
port were voiced on the current progress 
in electric aircraft technology. The weak-
est link in the electric motor mechanism 
was its batteries. It was noted that lithium 
batteries had to be improved while their 
safe operation on board the aircraft has 
yet to be properly ensured.
In such conditions, one promising area on 
which the main manufacturers of aircraft 
engines are focused is hybrid power units, 
where a piston or gas turbine engine is 
combined with an electric motor. An elec-
tric power unit is simpler and lighter than 
a mechanical one, which allows for the 
creation of aircraft of various designs. Such 
an approach also allows for the increased 
efficiency of the engine’s operation, reduc-

ing harmful emissions, and achieving lower 
fuel consumption.
The combination of a traditional engine 
and an electric motor partially solves the 
issues typical for modern aviation. There-
fore, almost all major aircraft engine man-
ufacturers have been working towards 
this end.
For example, in July 2021, Pratt & Whitney 
received support from the Government 
of Canada for the first flight involving a 
turboprop hybrid aircraft engine. United 
Technologies Corporation is developing 
hybrid engines to be installed in various 
aircraft. The corporation presented its 
PROJECT 804, a demonstrator of Bom-
bardier’s DASH 8 light turboprop aircraft, 
where a hybrid power unit is installed to 
replace one of the engines. It is estimated 
that such an aircraft will consume less fuel 
and be able to carry up to 50 passengers 
over distances of up to 463 km within an 
hour.
In June this year, Rolls-Royce, as part of its 
plans to reduce emissions by 2030, began 

testing the first components of its own hy-
brid power unit based on the AE2100 unit, 
previously developed in cooperation with 
Airbus. It is likely that the development of 
a hybrid power unit will be completed by 
2030. France's Safran is developing a hy-
brid propulsion system for helicopters and 
commercial aircraft. It is assumed that by 
2040-2050, such power units will boast a 
significant share of orders.
General Electric, in partnership with XTI, 
is developing a TRIFAN hybrid power unit 
for light passenger and transport aircraft. 
Powered by a hybrid power system, the 
DENALI light aircraft by Cessna Catalyst 
will be able to transport up to four people 
at a distance of up to 3,000 km at a speed 
of about 500 km/h. The finished product 
is expected to make its maiden flight by 
2030.
Accordingly, the hybrid power unit can 
also be applied to military aviation as an 
additional electrical power source and will 
increase the aircraft's thrust and manoeu-
vrability.

United Technologies Corporation’s PROJECT 804 demonstrator based on 
Bombardier’s DASH 8 light turboprop aircraft, where a hybrid power 
unit is installed to replace one of the engines.
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Powered by a hybrid power system, the DENALI light aircraft designed 
by Cessna Catalyst will be able to transport up to four people at a  
distance of up to 3,000 at a speed of about 500 kmh.
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Promising Power Units  
for the Military 

The list of requirements the Army sets for 
features and capabilities of electric-pow-
ered aircraft is even more stringent than 
for civilian airplanes. NATO's areas of op-
erations range from the High North to its 
southern borders. This means that future 
missions will be carried out both in cold 
and wet conditions, or hot, dry climates. 
Besides, there are missions where rapid 
manoeuvring is required in transporting 
cargo. This will all affect existing and future 
tactical platforms. Also, new military elec-
tric-powered aircraft will have to be able to 
operate in conditions of limited logistical 
support and infrastructure, while carrying 
massive ammunition loads.
Assessing the progress in the development 
of the new warplanes’ architecture, the US-
based GE Aviation should be mentioned. It 
has successfully completed prototype tests 
of a promising adaptive aircraft jet engine, 
the XA100, which has been under develop-
ment since 2007, contracted by the US Air 
Force. Due to the peculiar features of the en-
gine shape design, it will consume less fuel. 
In particular, the adaptive engine is planned 
to be used on the F-35 LIGHTNING II fighter. 
Replacing the standard power unit with the 
XA100 will increase the F-35’s flight time by 
50 per cent and the range by 35 per cent. 
Fuel consumption will also be significantly 
reduced by 25 per cent. Pratt & Whitney is 
also developing an adaptive engine.

In 2020, during the National Defence Semi-
nar organised by the Brazilian Ministry of 
Defence, Embraer and the Brazilian Air 
Force presented a new military aircraft with 
a hybrid propulsion system. The STOUT 
(Short Take-Off Utility Transport) project 
will boast two turboprop engines located 
closer to the fuselage and two electric en-

gines at the wing tips. It is expected that 
the aircraft will have a range of 2,452 km 
with a 3-tonne load. The warplane will also 
be able to operate on short unpaved run-
ways and in jungle areas.
In August 2021, the US Army signed a 
US$87M contract with Cummins to de-
liver the opposed-piston (OP) Advanced 
Combat Engine. The company specialises 
in the production of diesel engines and 
engines running on alternative fuels. The 

development of the Advanced Combat En-
gine (ACE) implies a modular diesel engine 
that can be hybrid in nature and use the 
innovative opposed-piston technology to 
provide leap-ahead capabilities in power 
density and heat rejection not available in 
the current marketplace. This Advanced 
Combat Engine technology delivers 50 per 
cent more power and 13 per cent more fuel 
efficiency. The ACE can be integrated into 
hybrid architectures to unify and ease the 
logistics burden of multiple powertrains 
and facilitate the adoption of electrified 
technology.
Also in 2021, Rolls-Royce launched a new 
investment project with Purdue University 
to develop new test platforms for high-
altitude and hybrid-electric engines to be 
installed in future generations of military 
aircraft.
The new Rolls-Royce high-altitude test cell 
at West Lafayette will expand opportunities 
for testing new engine designs, including 
for the V-22 OSPREY, C-130J SUPER HER-
CULES aircraft, and the Bell V-280 VALOR 
aircraft competing in the US Army's Future 
Long-Range Assault Aircraft programme. 
As part of this programme, the new test 
facility will enable Rolls-Royce to move to-
wards its goal of achieving a zero carbon 

footprint by 2030 and to improve energy 
efficiency of its propulsion systems.
BAE Systems are also actively working to-
wards making civil and military aviation go 
electric. The company has spent decades 
developing hybrid and all-electric propul-
sion systems for commercial and military 
platforms, both on land and at sea. US-
based start-up Wright Electric has begun 
developing an electric engine for the 
186-seat WRIGHT 1 aircraft. The project 

will consist of several inverter engines, 
which will form the core of the power unit. 
The WRIGHT 1 will have three electric en-
gines – two located under the wings and 
another one in the tail section. Wright 
Electric is collaborating on the project with 
BAE Systems on flight control and energy 
management systems and  plans to start 
ground tests as early as this year, schedul-
ing their first test flights for 2023.
Also in 2020, reports emerged about the 
TEMPEST project, a sixth-generation fight-
er manufactured by BAE Systems, whose 
fully electric model could be developed and 
powered by on-board batteries. The new 
aircraft is expected to be ready by 2030. 
No details have leaked so far as to the air-
craft’s operation principle. However, it can 
be assumed that  advantages of the electric 
version would be low noise and the lack of 
a heat trace from the exhaust gases, which 
will seriously complicate detection by en-
emy radars.

Electricity and UAVs

At the current level of technology develop-
ment, it is most realistic to apply hybrid and 
electric motors without losing tactical and 
technical characteristics to UAVs, primarily 

The GE XA100 engine in a testing facility. GE initiated testing  
at its Evendale, Ohio, altitude test facility on 22 December 2020.
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50 per cent more power and 13 
per cent more fuel efficiency. 
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due to the significantly lower weight and size compared to full-
sized aircraft. It is in this direction that leading companies for the 
production of UAVs are heading, so it is only a matter of time.
At the 2019 Le Bourget Air Show, Airbus and Boeing show-
cased prototypes of electric UAVs, one of which was on dis-
play within the event’s flight programme.
In March 2021, there were reports about the adaptation 
of X-Engine technology for drones manned by the US Air 
Force. In particular, that power supply for unmanned air-
craft systems can be provided by a hybrid-electric propul-
sion system. The Small Business Technology Transfer (STTR) 
contract worth US$150,000 was awarded through AFWERX 
to support AGILITY PRIME, a project set to develop electric 
vertical take-off and landing (eVTOL) aircraft for commercial 
and military use.
A rotary diesel engine with a hybrid-electric unit is considered 
a promising model for UAVs. Since batteries today have insuf-
ficient battery life, they can only be fully utilised in a limited 
number of devices. At the same time, the military require a 
longer life for UAV flights. Moreover, the X-Engine, in conjunc-
tion with the generator, can charge batteries during flight, 
which will increase the operating range. The X-Engine can also 
be configured in parallel lines with an electric drive, where the 
engine is used for traction or lift.
LiquidPiston CEO and Co-Founder Alec Shkolnik concluded 
that the X-Engine has the advantages of a hybrid-electric con-
figuration in drones against inefficient gasoline and diesel en-
gines, as well as amid the lack of technological breakthroughs 
in all-electric engines.

Outlook

Transitioning to electric engines in the military aviation do-
main opens up a range of prospects. While it is only a matter 
of time, it is unlikely to happen overnight given the slow pace 
of the electrification process due to the need to develop 
multiple related technologies. Therefore, we should definitely 
expect to see a certain transition period when hybrid options 
will be used. As a result, hydrogen gas turbine engines, hybrid 
and battery-powered all-electric aircraft will gain prominence.
In the short term, by 2025, the demands on aircraft engines 
will increase significantly, but for the most part, they will still 
imply traditional operation principles. Various versions of air-
craft with hybrid and electric propulsion are expected to have 
been produced by 2030-2040. Despite the high demand for 
technology development, it is the electrical system that looks 
most tempting in terms of the benefits it carries. This type of 
propulsion system will reduce the likelihood of aircraft detec-
tion and eliminate emissions. Engine maintenance costs will 
be significantly curbed, while the risks of mechanical faults 
will be reduced as well.
The main questions so far, however, concern the batteries 
to be used in all-electric aircraft, in particular their ability to 
store significant amounts of energy. Today, the dynamics of 
battery development is too slow to talk about meeting power 
needs of modern combat aircraft. The pace of charging or 
battery replacement, especially in combat conditions, as well 
as logistics and storage in varying climatic conditions, also 
raises questions.
Therefore, so far, the use of a hybrid propulsion system, which 
combines the best features of both traditional and electric engines, 
remains closest to implementation and practical application in com-
bat aircraft. The main issue for designers is to make sure that the 
current stage does not drag on for too long.  L
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With the dramatic success of precision 
unmanned aerial weapons against 

armoured vehicles in this war, many ques-
tion the role of the Main Battle Tank (MBT). 
Tanks still play a critical role in war, but they 
must become more agile to survive and 
win in this new, more lethal battlespace. 
Nearly every MBT in the world today was 
developed during the Cold War and as 
they are upgraded with additional armour, 

larger calibre cannons, and active and pas-
sive protection systems, they are getting 
heavier and agility is suffering. The agility 
of a tank is its ability to speed up, turn, jink, 
and stop. To move heavier MBTs, powerful 
engines that generate tremendous horse-
power are required. 
You also need a reliable transmission that 
can reduce and vary the higher engine 
speed to the slower speed of the tank 

track. Thus, the engine and the transmis-
sion are the critical components of agil-
ity. In his book “Tank Warfare”, the great 
tank expert Richard Simpkin stated that 
the most important factor in tank agil-
ity is the tank’s power-weight ratio, the 
horsepower (hp) available per ton of tank 
weight. This article reviews the engines of 
the Russian T-90M and the Republic of Ko-
rea’s K2 BLACK PANTHER to describe the 
current state of the technology and briefly 
assess the emerging Franco-German Main 
Ground Combat System (MGCS) concept.

The T-90M

The T-90M PRORYV-3 (BREAKTHROUGH) 
tank is a state-of-the-art, third generation 
MBT and provides the Russian Army with 
a powerful and survivable tank with better 
protection, firepower and increased mo-
bility than other tanks in the Russian in-
ventory. The T-90M is the most important 
tank in the Russian arsenal, as it merges 

the best design aspects of its predecessor 
T-72 and T-80 tanks. The T90M was de-
veloped by the Russian defence company 
UralVagonZavod (UVZ), the largest main 
battle tank manufacturer in the world. It is 
an upgrade of the PRORYV-2, also known 
as T-90MS. The tank incorporates a new 
turret, the cannon developed for the T-14 
ARMATA, and a new engine. The T90M 
costs approximately US$4.5M each. These 
upgrades increase the tank’s weight from 
46 to 50 tons, requiring a more powerful 
engine to maintain agility. The T-90M’s 

Engines of Destruction
An Update on Main Battle Tank Power Packs 

John Antal 

The tempo and lethality of war is accelerating. Smarter, more precise weapons, which are linked to 

ubiquitous sensors, have created a very deadly battlespace. The recent Azerbaijan-Armenian war, 

where Armenian tank forces were decimated by Azerbaijani drones, sensors, long-range  

artillery and precision missile strikes, demonstrated this point and exposed the weakness of  

traditional thinking concerning how to fight modern wars. 
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The Republic of Korea K2 BLACK PANTHER represents the latest in Main Battle Tank (MBT) design for the  
modern battlefield. 
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new powerplant is the V-96, 12-cylinder 
diesel engine which produces 1,250-
1,300 hp, generating 26 hp per ton when 
mated with a new, Russian-developed 
automatic transmission. This is the most 
powerful engine and transmission of any 
Russian tank, and UVZ developed this 
combination based on previously proven 
designs. 

The K2 BLACK PANTHER

The Republic of Korea (ROK) fielded a new 
tank, the K2 BLACK PANTHER MBT. It is 
rated as the most advanced and expensive 
tank in the world. Developed by Hyundai 
Rotem, an affiliate of the Hyundai Motor 
Group, each K2 tank costs US$8.5M and 
has cutting-edge features including the 
ability to fire the KSTAM (Korea Smart Top 
Attack Munition) from its 120 mm cannon. 
Introduced in 2009, the K2 started with 
the dependable German-designed MTU 
MT-883 Ka-501 4-cycle, 12-cylinder wa-
ter-cooled diesel engine from Germany’s 
Tognum Group, one of the largest global 
suppliers of diesel engines, coupled with 
a German designed RENK transmission. 
Hyundai Rotem subsequently developed its 
own tank engine and transmission for the 
K2. The latest version uses a South Korean-
made Doosan DV27K 4-cycle, 12-cylinder 
water-cooled diesel engine and a South 
Korean-made S&T Dynamics automatic 
transmission. The DV27K engine generates 
1,500 hp and provides a power to weight 
ratio of 27.3 hp per ton. The fully automat-
ic transmission of the vehicle includes five 
forward and three reverse gears. Problems 
with the S&T Dynamics transmission in late 
2020 caused the South Koreans to replace 
it with the reliable RENK transmission. In 
addition, the ROK has negotiated a deal 
with Turkey to export the K2’s technolo-
gies, but the problems with the S&T Dy-
namics transmission have delayed Turkey’s 
new Altay MBT development plans. The 
problem with the S&T Dynamics transmis-

sion illustrates how difficult it is to design 
an effective and reliable engine and trans-
mission combination to move heavy MBTs. 

The Main Ground  
Combat System

In 2019, Germany and France agreed to 
work together on a future ground com-
bat system called the Main Ground Com-
bat System (MGCS). Rheinmetall, one of 
Europe's leading suppliers of armoured 
vehicles such as the Leopard MBT, MBT 
Advanced Technology Demonstrator, 
Lynx Infantry Fighting Vehicle, Kodiak Ar-
moured Engineer Vehicle, and the Wiesel 

Light Reconnaissance Vehicle, has devel-
oped a forward-thinking tank design for 
the MGCS. The French-German Research 
Institute of Saint-Louis (ISL) is coordinating 
the design and development of the MGCS. 
This process involves the design of a family 
of vehicles that will have different capabili-
ties, both manned and unmanned, to com-
plement each other and operate together 
as a team. Development plans call for five 
phases: operational requirements analysis, 
concept studies, technology development 
and demonstration, system integration and 
demonstration and system production. Ini-
tial reports describe one design as a two-
man tank with an unmanned turret. The 
two human operators are seated in the hull 
in a specially armoured, protected “surviv-
al-cell” capsule. By reducing the number 
of crewmembers, and protecting them in a 
smaller area, the MGCS needs less armour. 
Since the common factor for tank design 
is roughly 10 tons of armoured weight per 
crewmember, the Rheinmetall design could 
significantly reduce the tank’s weight. The 
design has the engine in the hull's front 
and the chassis will borrow its configura-
tion from the KF41 Lynx. The main arma-
ment could be a conventional cannon or 
possibly an electro-thermal-chemical gun 
(ETC). The tank’s controls will be digital. 
This new design will require an abundance 

The T-90M is the most important tank in the Russian arsenal, as it  
merges the best design aspects of its predecessor T-72 and T-80 tanks.
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of electrical power, so the engine could be 
a hybrid or all-electric with an electric cross 
drive transmission. The ISL has completed 
both the operational requirements analysis 
and the concept study and is currently in 
the technology development phase. The 
MGCS is an ambitious programme sched-
uled for production in 2035.
Military procurement is a ponderous and 
difficult process in the best of situations 
and hinders the design and fielding of 
totally new systems to replace legacy 
platforms. Sticking with what works, 
and incrementally improving current 

equipment is usually a safer bet, un-
til it no longer is. Today, the 1500 hp 
power-rating has become the standard 
for modern MBT with even the Russians 
moving to upgrade their latest engines 
from 1300 hp. The current generation 
of MBT engines and transmissions have 
improved as much current technology 
will allow. It requires new thinking to 
change this equation. New hybrid and 
electric designs are on the horizon and 
promise significant advantages over 
conventional turbine and diesel engines. 
Hybrid Electric Drives (HED) are smaller 

than conventional diesel engines, re-
quire a simpler drive train, have 40% 
fewer moving parts compared to diesel 
engines and promise to provide 20% 
better fuel efficiency. They also produce 
ample electricity for modern tank com-
puter and onboard C4ISR systems. Today, 
no hybrid or electric engines are used 
on MBTs. As new engine technologies 
improve, future MBTs must move in this 
direction. Until combat vehicle designers 
start thinking differently, however, the 
diesel engine, with about 1,500 hp and 
a reliable transmission, will rule.  L

T-90M K2 Black Panther MGCS

Engine Type V-96 12-cylinder diesel engine
DV27K 4-cycle, 12-cylinder wa-
ter-cooled diesel engine

Hybrid or All Electric?

Engine Horsepower 930 kW/1,300 hp 1118.5 kW/1,500 hp TBD

Tank Weight 50 tons 55 tons 30 tons or less?

Power to Weight Ratio 26 hp per ton / 19.38 kW per ton
27.3 hp per ton / 20.35 kW per 
ton

TBD

Road Speed 65 km/h 70 km/h TBD

RENK America looks to wider market
Following the acquisition of L3 Harris Technologies Combat Pro-
pulsion Systems (CPS) in mid-2021 for US$400M in cash, RENK 
America was formally launched at AUSA 2021 held in Washington 
DC in mid-October 2021.

Under the leadership of Chief 
Executive Officer Ted Trzesnio-
wski, RENK America seeks a 
wider market for its products 
and can pull in expertise from 
the expanding portfolio of 
the parent RENK Group in 
Germany who are the largest 
manufacturer of automatic 
transmissions for tracked vehi-
cles in Europe.
RENK America is probably best 
known for its AVDS-1790 se-
ries of air cooled V-12 diesel 
engines of which over 35,000 
have been manufactured with 
production still underway. 
These are fitted to upgraded 
M48A3 and M48A5 main 
battle tanks (MBT), all of the 
M60 series MBTs as well as the 

M88 armoured recovery vehicle (ARV) with the latest M88A2 
ARV being powered by the AVDS-1790-8CR developing 1,050 hp. 
Development of the AVDS-1790 family of V-12 diesel engines con-
tinues with the addition of electronic fuel injection (EFI), increased 
reliability to reduce the time between overhaul to 2,500 hours and 
power increase to 1,500 hp. According to Ted Trzesniowski, “we 
are a one stop shop for complete power pack and mobility solu-
tions for tracked armoured fighting vehicles.”

To meet future military requirements, RENK America is also invest-
ing in a fully integrated hybrid electric drive (HED) solution and 
hopes to unveil a complete compact and scaleable solution to 
potential customers in 2022. 
The company has also supplied re-powering and upgrade kits to 
a number of export customers including Israel for the MERKAVA 
Mk 1 and 2 MBT (AVDS-1790-6A developing 900 hp) and the 
MERKAVA Mk 3 MBT (AVDS-1790-9AR developing 1,200 hp).
In addition, RENK America is currently in the process of re-power-
ing a foreign self-propelled howitzer (SPH) by supplying complete 
powerpacks consisting of the AVDS engine and Allison transmis-
sion.
In addition to the AVDS-1790 family of diesel engines, the com-
pany also manufactures the HMPT series of tracked vehicle steer-
ing transmissions. The HMPT has evolved through several power 
upgrades and continues to be the smallest, lightest and lowest 
cost 800 hp transmission on the market. The HMPT transmission 
is installed in the BRADLEY Fighting Vehicle, M270 series Multi-
ple Launch Rocket System (MLRS), M109A7 PALADIN Integrated 
Management (PIM), Armoured Multi-Purpose Vehicle (AMPV), 
Korean K21 infantry fighting vehicle and several other applications 
worldwide.
In addition to the CPS business, the acquisition also includes Mag-
net-Motors business based in Germany which is a world leader in 
high performance electric power supplies and hybrid drive systems 
for military applications.
RENK Group (Germany) has previously acquired the Horstman 
Group of the UK who have extensive experience in suspension 
solutions for a wide range of military applications including the 
M777 155 mm lightweight towed howitzer and upgrades for the 
M109 155 mm SP howitzer.
RENK France is active in the home and export markets and for the 
latter has developed and qualified a complete power pack for the 
widely deployed Russian T-72 MBT.

Ted Trzesniowski is the 
CEO of RENK America  
who can supply home 
 and export customers 
with a complete range of 
powerpacks for tracked 
military vehicles.
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The Arab Spring has changed the re-
gional dynamics due to ongoing eth-

nic and political conflicts in such a way 
that Turkey has been forced to redefine 
the geopolitical instruments in its foreign 
and security policy. In particular, Turkey's 
defence industry as an instrument of 
power has to provide its innovative capa-
bilities as a contribution to the country's 
foreign policy strategy. However, arms 
exports not only deepen diplomatic re-
lations with the respective countries in 
terms of foreign policy, it also makes it 
easier for the Turkish Armed Forces to 
carry out their security missions geo-
graphically.

Of course, it is in the nature of any coun-
try eager to maintain its military superior-
ity in crisis regions and at the same time 
gain qualitative advantages over foreign 
policy rivals that Ankara has been invest-
ing for at least a decade and very seriously 
in innovative weapons systems, including 
weapons based on new technical princi-
ples. There is considerable discussion in 
the media about Turkish UAVs acting as 
‘game-changers’ in crisis regions, inno-
vative missile systems, new frigates and 
fighter planes, but what has been pushed 
into the background are directed-energy 
weapons (DEW) and railguns. DEWs are 
weapon systems that can disable or de-
stroy military targets with focused en-
ergy. Tübitak announced in 2015 at the 
IDEF fair that they have successfully hit 
targets with lasers. Six years later, Tübitak 
has presented an even larger laser gun 
that is being considered for permanent 
installation on Turkish warships in the 
near future.

Laser Guns

The laser guns can already be seen on 
BMC armoured cars, and on the OTOKAR 
COBRA also. Such a gun could definitely 
bring down an unarmoured helicopter, 
and without any problems with stronger 
laser power, it would also be possible 
to bring down armoured helicopters. 
Aselsan has already reported in 2018 
that it has destroyed drones with a laser 
weapon, and explosive devices from sev-
eral hundred metres distance, even kilo-
metres. In August 2019, a Chinese-made 
UCAV Male Wing LOONG II belonging 
to the UAE, was reportedly destroyed 
by a Turkish armoured fighting vehicle 
equipped with a laser gun near Misrata 
in Libya.
The state research institute Tübitak 
Bilgem has also developed the ARMOL 
laser weapon system which has also suc-
cessfully passed the acceptance tests, as 
announced by the Minister of Industry 

Networked Future Weapon Systems 
for Turkish Forces 
Directed-Energy Weapons and Railguns

Korhan Özkilinc

In the last five years, Turkey`s arms industry has not only gained momentum in the export of weap-

ons systems, but at the same time has been able to reduce imports only to the essential.

Testing ASELSAN`s TUFAN railgun
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ASELSAN`s TUFAN railgun 
on public display
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and Technology Mustafa Varank. The 
system will be a vehicle-mounted fibre 
laser system (ARMOL) and qualified to be 
included in the inventory of the Turkish 
Armed Forces. The 400-kg laser system 
consists of target acquisition equipment 
and a control terminal mounted on a CO-
BRA armoured vehicle. The 1.25-kW laser 
weapon is capable of damaging 3-mm 
steel plates at a range of at least 500 m 
and is also intended to be integrated into 
aircraft as a weapon system.
In October 2021, the Turkish police re-
ceived a small drone with a laser weapon, 
ordered by the Ministry of Interior. This 
drone, the Asisguard EREN, is able to drill 
carbon steel 3-mm thick with its 500 W 
laser from a distance of 500 m in 90 sec-
onds and from 300 m in 30 seconds and 
from the closest proximity of 100 m in 
just 10 seconds. Therefore, Turkish spe-
cialists in optoelectronic systems man-
aged to heat the laser power to a single 
point over a long period of time and con-
tinuously, i.e. the laser gun could focus 
on a specific point of the target and heat 

it until it was completely destroyed even 
while the target was moving.

The NAZAR Project

The competence of Turkish engineers is 
particularly evident in the NAZAR pro-
ject. This project was officially presented 
by Meteksan at IDEF'21. The project was 
signed between Meteksan and SSB in 
2015 and the company had already in-
vested in the development of optoelec-
tronic technologies for several years. The 
NAZAR system provides a state-of-the-art 
broadband laser soft-kill capability against 
EO/IR-guided missiles to protect key bases 
and facilities. The system has the capa-
bility to detect EO and IR-guided missiles 
and neutralise them with laser-blinding 
and soft-kill techniques to the approach-
ing missiles from a long range.. Currently, 
the mobile land version exists and is also 
planned to be fitted to the I class frigates 
in the future. The system will also be able 
to work with other sensors and systems to 
increase overall efficiency.

ALKA

Another system has been introduced 
in 2019 by Roketsan with its ALKA. The 
system consists of two components and 
uses electromagnetic and laser technol-
ogy against asymmetric threats as a very 
close hybrid air defence system. The system 
is particularly effective against UAVs and 
drones occurring in swarms and the core 
of the system architecture consists of AI 
models. Threats are interfered with by an 
Electromagnetic Jamming System and are 
destroyed by a Laser Destruction System 
with two-layered defence architecture. It 
can also be used to counter bomb (booby) 
traps in residential areas and roadside Im-
provised Explosive Devices. The ALKA sys-
tem is used operationally with 4x4 vehicles.
An additional advantage of these laser 
weapons is that they are powered by their 
own generator and therefore do not de-
pend on an external power source, which 
means that the cost of firing the laser gun 
is equal to the price of the fuel consumed 
during firing. In addition, compared to 
conventional projectile weapons, mis-
siles are much cheaper as they have to be 
built, transported, stored and maintained 
in order to be used. When fired, DEWs 
have no muzzle flash or smoke plume, 
meaning it is possible to fire from con-
cealed positions so friendly troops are not 
in danger; therefore, DEWs are a very ef-
fective combat system.

Railguns

In contrast to laser weapons, railguns, 
which work with enormous amounts of 
energy, are also very popular. The weap-
on system accelerates steel projectiles 
by means of a current-carrying carriage 
along two parallel rails. The acceleration 
of the metal projectiles is caused by the 
magnetic field generated by the current 

Munition for the TUFAN railgun Tübitak`s SAPAN railgun
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The ALKA by Roketsan
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flow. The closed system is dependent on 
the length of the rails and the strength of 
the current, and reaches speeds of sev-
eral kilometres per second.
Turkey has developed three prototypes, al-
though not simultaneously with the super-
powers. The Turkish research institute Tübi-
tak Sage was the first to start testing the 
SAPAN in 2014 and officially announced in 
2016 for the first time that it had reached a 
range of 30 km during tests.
Aselsan presented the TUFAN at IDEF'17 
and the railgun system "SAHI209" of the 
company Yeteknology in 2019. Aselsan’s 
TUFAN is one of the most promising sys-

tems for the Turkish security forces and 
will be produced in three different mod-
els, i.e. for the future frigates of the Navy 
and as a mobile system for the Army. Dur-
ing testing, the TUFAN reached a speed 
of 6 Mach or over 7,400 km/h and pro-
duced a muzzle energy of 2 megajoules. 
The company's goal is to accelerate the 
projectile to a long range of several hun-
dred kilometres.
The introduction of railguns in the Turkish 
Armed Forces will take some time because 
the development and research of railguns 
is difficult as it depends on many parame-
ters. This means that a system for the Navy 

will have big differences to land systems. 
Depending on the design, railguns differ 
greatly from conventional naval guns. In 
comparison, a conventional ship's gun, de-
pending on its design, has a range of about 
25-40 km, but a railgun has a range of 200 
km, and compared to a missile, it is a tenth 
of the cost. This means that in the future, 
we will see railguns in different designs that 
will retire many of today's weapons and 
significantly change the nature of combat, 
i.e. railguns, and DEWs also, will contrib-
ute enormously to the sensor-to-shooter 
domain.

Outlook

Turkey has set ambitious goals designed 
to make the Turkish defence industry 100 
per cent independent of the outside world 
by 2053, while increasing its export capac-
ity to US$50Bn. In order to achieve these 
goals globally, at least ten Turkish defence 
companies should be among the 100 larg-
est companies in the world. In the Turkish 
defence industry in particular, more than 
1,600 companies are active, and the trend 
is continuing upwards. Of course, many 
of these companies will consolidate in the 
next few years and reform themselves 
in foreign markets; this development, in 
combination with Turkey's proactive for-
eign policy, will serve as a catalyst. Wheth-
er Turkey’s defence industry will become 
100 per cent independent is questionable, 
but the attitude of the US to exclude Tur-
key from the F-35 JSF programme has not 
only posed a new challenge to the Turk-
ish defence industry, but also caused it to 
acquire important competencies it did not 
have before, and made its attitude more 
self-confident.  L

The NAZAR laser gun 
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A laser gun on a BMC armoured vehicle
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The days when nations could afford 
to develop or even procure dedicat-

ed reconnaissance variants of front-line 
fighters are long over. A pod-mounted 
sensor system is the only viable method 
of equipping a fighter for reconnaissance 
tasks. Until the mid to late 1980s, imag-
ing pods contained traditional film-based 
cameras, but the digital revolution was so 
swift that by the mid-1990s, film-based 
pods were mostly used by smaller coun-
tries that could not afford electro-optical 
technology.

Reconnaissance Pods

In 2018, the USAF placed an order with 
an initial ceiling price of US$22.9M for 
UTC Aerospace Systems DB-110 airborne 
reconnaissance systems that would be 
sold to end users under the Foreign Mili-
tary Sales (FMS) programme. This was the 
largest single acquisition of DB-110 pods 
procured through FMS, and was intended 
to meet the growing need for advanced 
intelligence, surveillance and reconnais-
sance (ISR) capabilities among US allies 
worldwide. At that time, the system was 
already in service with 14 countries on 
platforms such as fighters, patrol aircraft, 
unmanned air vehicles (UAVs), and busi-
ness jets. A derivative of the Senior Year 
Electro-optical Reconnaissance System 
(SYERS) sensor carried by the Lockheed 
U-2, the DB-110 is a dual-band 110 inch 
focal length reconnaissance system table 
to produce high-resolution imagery by 
day or night at standoff ranges of more 
than 150 km.

NATO Pods: New Airborne Capabilities
Doug Richardson

The words "underwing pod" cover reconnaissance pods, jamming pods, targeting pods, as well as simpler 

hardware such as gun pods, multi-round rocket pods, or even the prosaic cargo pods that can carry such 

unglamorous items such as aircrew luggage during long-range deployments. But it is those pods which  

exploit advances in modern electronics and electro-optics that provide the greatest increase in capability to 

a combat aircraft.

Au th o r
Following an earlier career in  
engineering, Doug Richardson is a  
defence journalist specialising in  
topics such as aircraft, missiles, and 
military electronics.

The DB-110 pod seen here on an F-16 can gather imagery from standoff 
ranges of up to 150 km, enough to keep the aircraft safe from many 
SAM systems, but not from long-range threats such as the Russian S-400 
TRIUMF. 
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Lockheed Martin's AAQ-33 SNIPER advanced targeting pod is in service 
with more than 20 air forces. 
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Several recent conflicts have seen the 
Rafael RECCELITE II reconnaissance pod 
used in action. Designed to provide real-
time imagery collection by day or night, 
and from all altitudes, this can transmit 
live video imagery to suitably equipped 
ground stations. It is often used in an au-
tomatic mode that involves capturing im-
ages as the aircraft overflies pre-defined 
locations. 
The SCAR-POD (Self Contained Aerial 
Reconnaissance Pod) originally designed 
by Airborne Technologies for use on the 
Pilatus PC-9 single-engine turbo-prop 
training aircraft represents the opposite 
end of the capability spectrum. This light-
weight carbon-fibre pod does not need 
any airframe modifications, but uses lug 
suspensions that allow it to be fitted to 
any aircraft with hard points. Communi-
cation between the pod and its operator 
is done via WIFI, eliminating the need for 
external cabling. Possible payloads in-
clude a gimbal-mounted EO/IR system, 
downlink and uplink hardware, and CO-
MINT/SIGINT equipment. These payloads 
can be powered for up to three hours by 
an internally-mounted battery pack.

Targeting Pods

Targeting pods range in complexity from 
single-function units such as laser spot 
tracker pods and laser designator pods, 
to multifunction pods that combine 
forward-looking infrared (FLIR), TV, la-
ser spot tracking and laser designation 
capabilities. Fixed-wing aircraft are the 
most common platform to receive such 
systems, but helicopters and UAVs can 
also be fitted with pods.
Under the Passive Attack Sensor System 
(PASS) programme, USAF F-15C/D fight-
ers have been fitted with the Lockheed 

Martin AAQ-33 SNIPER advanced tar-
geting pod and a large multi-function 
cockpit display. The pod contains a mid-
band FLIR, high-definition TV camera, 
laser spot tracker, laser designator, and 
a digital video recorder. Although the 
pod has an aerial search function, it is 
usually steered towards aerial targets by 
the aircraft's radar. However it can also 
be manually steered, or cued by the pi-
lot's Joint Helmet Mounted Cueing Sys-
tem (JHMCS). On 8 July 2020, an F-15C 
from the USAF's 85th Test and Evalua-
tion Squadron (TES) was the first to use 
targeting data from the pod to conduct 
an AIM-9X SIDEWINDER engagement of 
an air target.
In July 2020, the USAF placed an initial 
order for Northrop Grumman LITENING 
targeting pods with full-colour digital 
video, and two-colour laser spot search 
and track capabilities, and in May 2021 

these pods entered service with the US 
Air Force Reserve and Air National Guard. 
Any existing LITENING pod can be up-
graded to add colour capability, and this 
new configuration also provides an ability 
to record simultaneous video feeds from 
all sensors for post-mission analysis, plus 
an automatic laser code display and eye-
safe mode. The colour output has a reso-
lution of better than 1,000 x 1,000 pixels, 
and is intended to give the user a more 
detailed understanding of their environ-
ment, and shorten the time required for 
complete situational understanding.
Northrop Grumman saw infrared search 
and track (IRST) and targeting pods as 
potential early applications for its Open-
Pod concept in which the use of line-re-
placeable units, interchangeable sensors, 
and an open architecture would allow a 
pod to be reconfigured in minutes. These 
sensor changes would not require modi-

OpenPod is Northrop Grumman's concept for a rapidly-reconfigurable pod system based on line-replaceable units 
such as interchangeable sensor. 
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Mid-Band pods for the Next Generation Jammer (NGJ) being assembled 
by Raytheon. 
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fications to the aircraft, so the pod could 
be modified or updated without affect-
ing the aircraft's configuration.

Reconfigurable Pods

A similar concept for a reconfigurable 
pod is the AgilePod being developed by 
the US Air Force Research Laboratory 
(AFRL) to serve as a low cost, reconfig-
urable, multi-intelligence, open-architec-
ture system that uses centre modules of 
differing lengths, optional side modules, 
a nose cone, and tail cone. AgilePod 
hardware delivered in December 2016 
led to flight trials conducted in June 2017. 
These showed the potential usefulness 
of an open-architecture pod that would 
allow RF systems such as multi-mode ra-
dar, EW systems, and communications 
systems payloads to be rapidly tailored in 
a flight-line environment in order to meet 
evolving mission needs.
Evolving threat systems require the de-
ployment of new or updated jamming 
pods. To replace the legacy ALQ-99 
jammer used by the EA-18 GROWLER, 
the USN plans to develop three types of 
Next Generation Jammer (NGJ) pod – the 
ALQ-249 Mid-Band (Increment (Inc 1), 
Low-Band (Inc 2), and High-Band (Inc 3). 
Frequency coverage of these variants is 
reported to be 2-6 GHz, 100 MHz-2 GHz, 
and 6-18 GHz respectively. The three are 
intended to counter a variety of threat 
systems used by potential adversaries.
Raytheon's NGJ Mid-Band pod is under-
going flight-testing, while L3Harris has 

been tasked with developing the NGL 
Low-Band pod. Funded by the USN and 
the Royal Australian Air Force, the Low-
Band pod is intended to counter threat 
systems such as VHF-band radars that 
could track stealth aircraft. Early devel-
opment of the NGJ High-band pod is ex-
pected to begin in the near future.
Lockheed Martin's ALQ-248 Advanced 
Off-Board Electronic Warfare (AOEW) 
Active Mission Payload (AMP) is a pod 
designed for use on USN MH-60R or MH-
60S helicopters. It will operate indepen-
dently or in conjunction with the ship-
board SEWIP Block 2 EW suite to detect 
and counter incoming anti-ship missiles 
(ASMs). 
In March 2021, the USN announced that 
its Air Test and Evaluation Squadron had 
flight-tested a pod-based towed decoy 
system. Flown on a P-8A maritime-patrol 
aircraft, this was based on a pod made 
from the fuselage of an AGM-84 HAR-
POON antiship missile. It housed a fibre-
optic towed decoy (FTOD) dispenser used 
to deploy the ALE-55 decoy. Now under-
going system-level testing at the Naval 
Air Weapons Station at China Lake, the 
new pod is expected to form the basis of 
an operational system.

Jammer Pods

Flight-testing of Saab's Electronic Attack 
Jammer Pod (EAJP) started in 2019. The 
unit is part of the company's AREXIS fam-
ily of EW systems. Although designed to 
complement the on-board electronic 

warfare system of the company's GRIP-
EN E/F fighter, it will be compatible with 
other types of fighter. The jammer uses 
active electronically scanning array (AE-
SA) technology, and its coverage includes 
the lower frequency bands used by some 
anti-stealth air defence systems. 
Hensoldt has exploited AESA hardware, 
3D printing technologies, and artificial 
intelligence techniques to create its new 
KALAETRON ATTACK multi-function 
jamming system. Due to begin flight tri-
als intended to confirm the results from 
ground tests, the system could be inte-
grated into a relatively small pod that 
would be easy to integrate with combat 
aircraft, and UAVs, then used for stand-
in, stand-off, and escort jamming tasks.

EW Pods

To remain combat-effective, an EW 
pod must be upgraded to match evolv-
ing threats. The widely-used Northrop 
Grumman ALQ-131 was first fielded in 
the 1970s, and development of a follow-
on Block II version began in 1983. This 
variant introduced a power-management 
system that allowed the system to au-
tomatically detect specific threats, and 
respond with the most effective jam-
ming technique and power level. It used 
a combination of noise, repeater or tran-
sponder electronic jamming techniques, 
and saw extensive combat service during 
the 1990s.
Latest version of the ALQ-131 is that be-
ing fielded under the USAF's Electronic 
Attack Pod Upgrade Program (EAPUP). 
Intended to replace the service's current 
electronic attack pods, it has successfully 
undergone tests designed to verify the 
system’s capabilities and readiness for 
operations in modern combat scenarios 
involving multiple, simultaneous threats. 
For the international market, Northrop 
Grumman has developed the ALQ-131C, 
which is designed to have pulse-to-pulse 
interoperability with the APG-83 AESA 
radar carried by the F-16. Its high-sensi-
tivity digital receiver, high speed proces-
sors and digital radio frequency memory 
(DRFM) are intended to allow high-fidel-
ity digital signal generation, giving the 
ability to defeat known, emerging and 
envisioned future threats in even dense, 
complex threat environments. 
Similar upgrade programmes have been 
applied to other pod-mounted EW sys-
tems. Developed by what was then Mar-
coni Space and Defence Systems (now 
part of Leonardo) and delivered from 
1981 onwards, the SKYSHADOW pod 
was designed to defend UK strike aircraft 

Under the USAF's Electronic Attack Pod Upgrade Program (EAPUP), 
Northrop Grumman is modernising the USAF's ALQ-131 EW pod, seen 
here under test in an anechoic chamber. 
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from Soviet surface-to-air missile systems 
by delaying radar acquisition or, in con-
cert with chaff, by breaking radar lock.
By the late 1980s, improvements in poten-
tial threat systems required what was then 
Marconi Defence Systems to upgrade SKY-
SHADOW. The resulting Project THOR kept 
the system effective throughout the 1990s. 
Operations over Libya showed the need for 
yet another upgrade, so what was then Se-
lex ES (now part of Leonardo) began work a 
project that resulted in what is now termed 
the Common Jamming Pod. This retained 
the basic pod structure, but replaced the 
entire receiver chain, updated the travelling 
wave tube (TWT) transmitters, introduced a 
digital control unit and a digital techniques 
generator, and installed two towed radar 
decoys into the rear of the pod.
Jopana Technologies developed its ALQ-
231(V) INTREPID TIGER II EW pod to pro-
vide Marine Corps fixed-wing aircraft, 
helicopters, UAVs, ground-based sys-
tems, and laboratories with an airborne 
electronic warfare and electronic attack 
communications jamming capability. The 
system incorporates company's S902R 
GOLDEN-EYE III and S905R RAIDER III 
rugged processor, and data storage sys-
tems provided by General Micro Systems.
During an exercise in mid-2020, the US 
Army demonstrated the Lockheed Mar-
tin Multifunctional Electronic Warfare 
(MFEW) Air Large jamming pod on a 
General Atomics GRAY EAGLE extended 
range UAV. Conceived as the Army's first 
brigade-level airborne electronic warfare 
jamming pod, the MFEW is expected to 
enter service some time in 2022. The 
Army also hopes to eventually field the 
system on smaller types of UAV.

Pods for UAVs

As the complexity and cost of sophisticated 
UAVs continues to rise, they too become 
candidates for self-protection. In October 
2020, General Atomics Aeronautical Sys-
tems demonstrated a newly developed 
Self-Protection Pod (SPP) on an MQ-9 fly-
ing at the Yuma Proving Grounds. The pod 
contained an RI&S ALR-69A(V) radar warn-
ing receiver, and a Leonardo DRS AAQ-45 
Distributed Aperture Infrared Counter-
measure (DAIRCM) system that uses a sin-
gle sensor for both two-colour IR missile 
warning and wide field-of-view gimbal for 
threat countermeasures. It also carries a 
BAE Systems ALE-47 countermeasures dis-
penser system for flares, chaff, and other 
airborne decoys. These subsystems were 
controlled by a Terma ALQ-213 Electronic 
Warfare Management System installed in 

the pod. The UAV was able to track ra-
dio-frequency (RF) and infrared (IR) missile 
threats, and deploy countermeasures, in-
cluding Leonardo’s BriteCloud Expendable 
Active Decoy (EAD).
Several programmes illustrate new capa-
bilities for aircraft-mounted pods. On 3 
August 2020, General Atomics conducted 
the first test flight of an MQ-9 UAV fitted 
with a ROSETTA Echo Advanced Payloads 
(REAP) pod designed to create a communi-
cations relay network able to provide seam-
less connectivity between air and ground 
participants located in the demonstration 
area using protocols such as Link 16 and 
UHF/VHF radio. Operational assessment 
of the pod by the US Air National Guard 
(ANG), Air Force Reserve Command Test 
Center (AATC), and Ultra Electronics was 
completed in less than two months. It 
included the successful transfer of video 
received from a COYOTE small UAV to a 
ground node located around 180 km away. 
A follow-on REAP-2 configuration will be 
integrated into a version of the AgilePod.

Laser Pods

Assembly of a pod-based directed energy 
laser system under the US Air Force Re-
search Laboratory Self-Protect High Ener-
gy Laser Demonstrator (SHiELD) advanced 
technology demonstration programme is 
now under way, following delivery of the 
pod structure early in 2021. Two remain-
ing subsystems are due to be delivered 
later this year, allowing work to start on 
integrating the complete system, includ-
ing the beam control hardware and laser. 
An F-15 has already flown with a laser test 
pod, and air-launched missiles have suc-
cessfully been shot down using a ground-
based system configured to represent the 
pod-mounted hardware.  L

USAF technicians inspect a Raytheon ALQ-184 jamming pod. This updat-
ed version of the earlier ALQ-119 saw action during the 1990-1991 Gulf 
War, and during combat operations over Iraq and the former  
Yugoslavia. 
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This artist's impression shows the US Air Force Research Laboratory's 
Self-Protect High Energy Laser Demonstrator (SHiELD) pod-based  
directed energy laser system in action. Assembly of the first of three  
examples began in early 2021.
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The demand for special mission aircraft 
is increasing, with militaries across the 

world looking to acquire armed over-watch 
to provide special operations forces with 
deployable, affordable and sustainable 
manned aircraft systems capable of ex-
ecuting close-air support, help in precision 
strikes and with armed intelligence.
The growth of the military aviation segment 
of the special mission aircraft market can 
be attributed to the growing demand for 
usage in various special missions carried out 
by the military forces such as reconnaissance 
and surveillance operations. Air forces and 
federal law enforcement agencies around 
the world are using special mission aircraft 
for intelligence, surveillance, and reconnais-
sance (ISR) and border protection activities.
Israel is one of the countries building and 
acquiring some of the most sophisticated 
special mission intelligence gathering air-
craft globally.
Business jet manufacturers have been 
producing special mission aircraft for over 
three decades with more than 1,000 air-
craft delivered to governments and militar-
ies worldwide.

GULFSTREAM for Israel

Early this year, the Israeli Air Force (IAF) took 
delivery of a special mission GULFSTREAM 
G550 from Gulfstream Aerospace to sup-
port and enhance their mission-critical 
surveillance operations. "Israel has been 
a Gulfstream special mission customer for 
many years… With unparalleled perfor-
mance capabilities, our modified aircraft 
can fly the demanding missions govern-
ments and militaries conduct around the 
world. Combined with the exceptional reli-
ability our platforms provide and the exper-
tise of our dedicated teams, Gulfstream's 
special mission service is second to none,” 
said Mark Burns, President of Gulfstream.
Israel’s IAI also has delivered special mission 
aircraft to the Israeli Defense Forces (IDF) 
and numerous countries worldwide, with 
the IAI considered to be one of a select few 
companies that possess these technology 
capabilities in-house. IAI’s ELTA Systems is 
in charge of the conversion process and 

offers a host of aircraft for air-to-air, air-
to-ground and air-to-sea coverage provid-
ing multi-mission Intelligence, Surveillance, 
Target Acquisition, and Reconnaissance 
(ISTAR) capabilities. Benefiting from IAI’s 
aircraft expertise, ELTA has acquired vast 
experience in converting business or mili-
tary aircraft into dedicated sophisticated 
multi-mission ISTAR. IAI currently works 
with several airplane manufacturers to up-
grade aircraft for these operations, includ-
ing Dassault, Bombardier, Gulfstream, and 
Embraer.

Bombardier for USAF

Bombardier was chosen once again by the 
US Air Force to provide a high-performance 
aircraft. The Bombardier GLOBAL aircraft, 
known in the business aviation industry for 
its range, spaciousness and a smooth ride, 
is a proven, go-to platform for special gov-
ernment missions thanks to its speed, pay-
load capacity, built-in power redundancy, 
reliability and endurance. US Representative 
Ron Estes said, “These Bombardier GLOBAL 
6000 aircraft modified and tested in Wichita 
give our airmen a competitive advantage in 
flight and communication.” All of Bombar-
dier’s portfolios— from the LEARJET 75 to 
the GLOBAL 7500, are candidates for con-
version into special mission aircraft.
To date, the 6000/6500 series has proven 
to be the most popular for Intelligence, 
Surveillance and Reconnaissance (ISR) mis-

sions, with “hundreds of thousands of 
hours flown,” according to Steve Patrick, 
Vice President of specialised aircraft at 
Bombardier.
In 2018, Bombardier teamed with Lock-
heed Martin to offer the GLOBAL 6000 
to the US Air Force to replace its ageing 
Boeing 707 JSTARS radar imaging and bat-
tlefield management aircraft.

French Order

France recently ordered 12 Dassault FAL-
CON 2000 ALBATROS aircraft equipped for 
maritime surveillance duties.
“It is a high-performance aircraft equipped 
with a mission system and sensors of the 
latest generation,” said Dassault Chairman 
and CEO, Eric Trappier.
The ALBATROS is the latest in a line of mari-
time surveillance aircraft based on various 
FALCON platforms.
The ALBATROS is based on the FALCON 
2000LXS business jet and will be equipped 
with a range of instruments to suit it for a 
variety of maritime patrol roles, including 
search and rescue, fighting pollution and 
trafficking, surveillance of borders and ex-
clusion zones, and fisheries policing. Large 
observation windows will be installed in 
the forward part of the cabin for visual 
searches and a Thales SEARCHMASTER 
multi-mode radar will be mounted in a 
belly fairing. A retractable Safran EUROFLIR 
optronics turret will be fitted under the rear 

Special Mission Aircraft 
Lengthy product certification procedures are  
hampering the growth of the market.

J. C. Menon

The Bombardier GLOBAL 6000/6500 series is one of the most popular 
platforms for Intelligence, Surveillance and Reconnaissance (ISR)  
missions.
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fuselage, and the aircraft will be capable 
of air-dropping search and rescue kits. The 
aircraft will also be equipped with a com-
munications suite tailored to its military and 
public service tasks.

India not Far Behind

In India, the state-owned Defence Re-
search & Development Organisation (DR-
DO) is working on several projects to give 
the Indian Air Force (IAF) dedicated special 
mission aircraft such as ISTAR and AEW 
platforms.
According to a DRDO official, the multi-
intelligence ISTAR aircraft will be based on 
a high-altitude, high-endurance business-
type jet, with the ability to operate over 
both ground and water. Its purpose is to 
collect high-resolution imagery using its 
on-board SAR and EO/IR sensors. 
India has also formalised the acquisition 
of 56 Airbus C295 aircraft at an estimated 
cost of US$2.7Bn to replace the IAF’s legacy 
AVRO fleet.
“The C295 has proven again as the seg-
ment leader, and with the addition of India 
as a new operator, the type will enlarge its 
footprint even more, not only on the op-
erational aspects but on its own industrial 
and technological development,” Michael 
Schoellhorn, CEO of Airbus Defence and 
Space.
Under the contractual agreement, Airbus 
will deliver the first 16 aircraft in ‘fly-away’ 
condition from its final assembly line in Se-
ville, Spain. The subsequent 40 aircraft will 
be manufactured and assembled by Tata 
Advanced Systems (TASL) in India as part 
of an industrial partnership between the 
two companies.
The first 16 aircraft will be delivered over 
a period of four years after the contract 
implementation. All the IAF C295s will be 
handed over in transport configuration and 
equipped with an indigenous Electronic 
Warfare Suite.
Sukaran Singh, Managing Director and 

Chief Executive Officer of Tata Advanced 
Systems Limited, described the sealing of 
the deal as a moment of pride for Tata and 
a “milestone” for the Indian military manu-
facturing ecosystem.
“For the first time, an Indian private com-
pany will be wholly manufacturing an air-
craft in India. This endeavour demonstrates 
the Tata Advanced Systems’ capabilities as 
a defence manufacturer to build globally 
competitive complex platforms in India,” 
he said.

New Design  
from Bell Textron

Bell Textron recently unveiled design con-
cepts for new aircraft systems for military 
use. The concepts will use Bell’s “High-
Speed Vertical Take-Off and Landing” (HS-
VTOL) technology.
“Bell’s HSVTOL technology is a step-change 
improvement in rotorcraft capabilities,” 
said Jason Hurst, Vice President of Innova-
tion. “Our technology investments have re-
duced risk and prepared us for rapid devel-
opment of HSVTOL in a digital engineering 
environment, leveraging experience from a 
robust past of technology exploration and 
close partnerships with the Department of 
Defense and Research Laboratories.”
“Bell’s HSVTOL capability is critical to future 

mission needs offering a range of aircraft 
systems with enhanced runway independ-
ence, aircraft survivability, mission flexibil-
ity and enhanced performance over legacy 
platforms, ” said the company. 
Bell also claims that the combinations of 
new aircraft technology and digital flight 
control advancements may help evolve 
HSVTOL technology for modern military 
missions.

Leonardo, Diamond Tie Up

Meanwhile, Leonardo and Diamond Air-
craft Industries have teamed up to offer a 
version of Diamond’s popular twin-engine 
DA62 aircraft customised for maritime sur-
veillance missions. The new variant, des-
ignated DA62-MSA (Maritime Surveillance 
Aircraft) will be equipped with a full ISR 
suite based on Leonardo’s ATOS (Airborne 
Tactical Observation and Surveillance) mis-
sion system. The collaboration is a response 
to the need for cost-effective, short/medi-
um-range land and maritime surveillance 
platforms in regions such as South Ameri-
ca, Africa and Asia Pacific. 
More than 110 twin-engine special mis-
sion aircraft have been sold by Diamond 
and more than 60 ATOS systems are al-
ready installed by Leonardo on ten dif-
ferent platforms, including for Italy’s Air 
Force, Guardia di Finanza (customs police) 
and Coast Guard and for Australian Cus-
toms. With the DA62-MSA, Leonardo and 
Diamond are able to offer an extremely 
cost-effective and user-friendly light ISR 
solution for maritime security needs, with 
a Take-off Weight (MTOW) of 2,300 kg, 
endurance of up to eight hours and up to 
four crew able to operate with land and 
maritime radar.
While factors such as increasing defence 
expenditure of countries and growing ter-
rorism activities are driving the growth of 
the market, lengthy product certification 
procedures are hampering the growth of 
the market.  L

The Israeli Air Force is relying on a special missions GULFSTREAM G550 
to enhance their surveillance operations.
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The P600 AEW (Airborne Early Warning) is based on the Embraer PRAE-
TOR 600 business jet. It can provide an extended Air Situational Picture 
by monitoring aerial activity in areas outside ground radar coverage.
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The growing technological complexity 
of systems and underlying legal regula-

tions create a considerable challenge for 
those in the business of demilitarisation, 
dismantling and disposal (D3) of military as-
sets. Add to that the growing importance 
of environmental protection. NATO has ac-
cepted this challenge.

NATO’s Agenda

Although largely unknown to the wider 
public, NATO has been working in the 
field of environmental protection for many 
years. While the focus in the past has been 
put on military missions in operational the-
atres, the NATO Secretary General raised 
it to the next level in 2021 by introducing 
the NATO 2030 initiative. It recognises envi-
ronmental factors such as strategic security 
risks and NATO’s responsibility to respond 
meaningfully.
The new focus has subsequently been 
incorporated into business strategies of 
literally all NATO bodies. The NATO Sup-
port and Procurement Agency (NSPA), for 
example, has a matching ambition and 
seeks to “introduce green initiatives aimed 
at reducing energy usage, increasing recy-
cling, as well as tackling Demilitarisation, 
Dismantling and Disposal (D3)”. The latter 
will be achieved by “contributing to the de-
velopment of the environmentally friendly 
disposal of customer surplus equipment 
through the offer of attractive and eco-
nomic services in the D3 domain”. The role 
of D3 as a key contributor is recognised 
therefore and the moment has come to 

look at ways how D3 projects can meet ex-
pectations and deliver quantifiable results.

The D3 Challenge

At first sight, the phasing out of military 
equipment may not look like a major chal-
lenge. After deciding to retire a military 
system, the first question Ministries of De-
fence need to answer is the disposal strat-
egy. The traditional options are sale, gift, 
donation, conversion to another use (e.g. 
training), or destruction. Selecting an op-
tion will depend on a number of considera-
tions, as well as the nature and condition 
of the item. Take the example of a legacy 
main battle tank: counting the tanks and 
pooling them at a single site is the easy 
part. Still, in order to determine the best D3 
approach, the designated system manager 
or surplus office will have to answer a set of 
questions that have an impact:
• Arms transfer obligations – do the 

original acquisition contracts/agree-
ments include provisions for advance 
authorisations and specific demilitari-
sation procedures, i.e. from the coun-
try of origin (USA Foreign Military Sales 
and similar)?

• International treaties – does the disposal 
have to follow specific demilitarisation 
procedures and require specific account-
ing in accordance with international trea-
ties, i.e. the Conventional Forces in Europe 
(CFE) treaty?

• Legal obligations – which international 
and national laws and regulations apply to 
labour, health and safety, environmental 
protection, and management of waste and 
hazardous substances, such as asbestos?

• Classified or controlled components – 
which items have a security classification 
that demand special treatment and track-
ing? Which items have to follow special 
processes and authorisation schemes for 
their destruction, i.e. cryptographic and 
military GPS elements?

• Sourcing – do I have organic or industrial 
sources in-country with the necessary per-
missions and capabilities? If not, can third-
country sources be used? Can the material 
be exported safely at all? Which regula-
tions apply locally at the source’s site?

• Certification – how does the disposal have 
to be certified to satisfy national and in-
ternational requirements? What types of 
evidence are recognised? Which authori-
ties can issue such a certification?

New Approaches to Demilitarisation, 
Dismantling and Disposal (D3)
Marcus Kluge, Selma Fernandes, Ines Alves

The processing of every military system at the end of its life cycle – the retirement phase - remains a 

largely unnoticed event. Disposing of legacy equipment is not an overly entertaining story and  

usually makes the headlines only for the wrong reasons. 

Au th o r s
Marcus Kluge is Chief of Workshop 
Branch, Selma Fernandes and Ines 
Alves are members of the D3 Sup-
port Section, Air and Land Combat 
Systems Programme at NSPA - NATO 
Support and Procurement Agency. 
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Demilitarisation by cutting the barrel of a main battle tank
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As if these questions are not already tough 
enough to answer and demand a certain 
degree of knowledge and experience, 
there are additional factors that make mat-
ters even more complicated:
(1) D3 should be carried out with minimum 
costs or, in an ideal world, pay for itself, or 
even generate profits;
(2) D3 has to comply with stringent envi-
ronmental regulations. Not a single country 
can afford to have its reputation damaged 
in the global media on top of legal and 
financial sanctioning;
(3) D3 has to contribute to a green agenda. 
Many countries are committed to achiev-
ing sustainable economies by 2050, often 
referred to as “decarbonisation”. Fostering 
a circular economy is another goal.
D3 can be a rather complex and time-
consuming undertaking, requiring a broad 
knowledge of several key areas and a pro-
found understanding of the costs, benefits, 
and risks associated with each disposal op-
tion and the military system itself.
While cost and compliance requirements 
have been applied literally to every project 
in the defence domain for a long time, the 
focus on environmental aspects is a rela-
tively new development. It has quite a sig-
nificant impact on D3 projects and requires 
that a strategic perspective be adopted 
early on to ensure the highest level of envi-
ronmental protection.

Providing D3 Solutions

It is good news for everyone that security 
and environmental aspects have become 
the dominant drivers for developing viable 
D3 solutions. They all contribute to making 
D3 safer and cleaner. Unfortunately, it does 
not make things easier or cheaper.
The NSPA has been supporting NATO and 
Partner nations under the auspices of a 
dedicated D3 Support Partnership (SP) for 
almost a decade. Today, NSPA’s D3 port-
folio spans from ammunition disposal via 
site remediation to entire military systems’ 
demilitarisation and hazardous mate-
rial treatment and disposal. Recent efforts 

have focused on establishing a framework 
of readily useable contracts with specialised 
and globally operating industry partners. 
These contracts shall not just enable a rap-
id response to emerging D3 enquiries, but 
also support a maximum scope of military 
systems and D3 related activities.

D3 Development Phase

The Development Phase is the starting 
point of each D3 project and assesses the 
peculiar challenges in a structured way. 
While most of the legal and security as-
pects are evaluated by NSPA experts and 
in close co-operation with the requesting 
customer nation, the identification and as-
sessment of the hazardous material usually 
requires the involvement of a specialised 
company. The NSPA has several laborato-
ries under contract that can provide on-site 

sample taking and subsequent chemical 
analysis in laboratories.
As so often is the case, the devil is in the detail: 
there are countless regulations for the proper 
accounting and treatment of hazardous ma-
terials to protect the environment and human 
life. Fifty years ago, many of the substances 
eventually found to have an adverse impact 
on the health and/or the environment, were 
considered harmless and applied in large 
volumes. Asbestos fittings, lead paints, 
cadmium and hexavalent chrome coatings, 
polychlorinated biphenyl containing electric/
electronic components, mercury switches 
and radioactive illuminations are only some 
of the substances you will likely find in legacy 
military equipment. These are rarely docu-
mented and necessitate that a new mapping 
of all hazardous materials is carried out with 
a clear identification of each substance, par-
ticular quantities and conditions.

The guiding requirements for Demilitarisation, Dismantling and  
Disposal of defence material

Materials gained from MBT Leopard 1
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The D3 strategy is then tailored to address 
the project-specific hazards. It describes 
the recommended approach for the re-
moval of hazardous items, their handling, 
interim storage, protective measures and 
disposal processes.

D3 Execution Phase

The Execution Phase starts by selecting the 
best-qualified and most cost-effective com-
pany for the selected D3 strategy. Compli-
ance with applicable standards and previ-
ous relevant experience are checkpoints 
during this selection process. Due to the 

large variety of D3 tasks, NSPA contracts 
address a large range of military, non-mil-
itary and dual-use systems, to include the 
air, land and sea domains, as well as their 
sub-components, support equipment or 
infrastructure.
Contracted D3 activities include the re-
covery of material, transportation, on-site 
dismantling, demilitarisation, material seg-
regation, storing, tracking and tracing of 
controlled items. The actual recycling and 
disposal of recovered materials is equally in-
cluded in NSPA contracts and provides sev-
eral options, i.e. for the specialised waste 
processing, re-use or sale. At the end of 

the process, a Certificate of Disposal and 
any additionally requested evidence will be 
issued by the NSPA to document the suc-
cessful execution.

Turning a Liability  
into an Asset

Compliant D3 comes at a cost. Conse-
quently, warehouses and storage areas 
are full of old military equipment and have 
been left untouched for decades - “out 
of sight, out of mind”. Every nation faces 
issues with leftovers from the Cold War, 
albeit of different magnitude.

The NSPA has proven that a per-
ceived liability can be turned into a 
profitable business. Global market 
prices for scrap steel, aluminium 
and copper have been continu-
ously at a level where the sale of 
recovered material exceeded the 
actual D3 and recovery costs.
The pie chart shows the different 
shares of metals gained during the 
D3 of LEOPARD I tanks. About 24 
tonnes of metal were recovered 
from each tank. At 2020 prices, 
the scrap metal revenues were 
around €5,000 to €6,000 per ve-
hicle, while actual D3 costs were 
between €3,000 and €4,000 per 
vehicle.
Another profitable example is 
the D3 of M113 Armoured Per-
sonnel Carriers with a weight of 
around 12 tonnes, largely built 
from aluminium. At 2021 prices, 
the scrap metal value achieved 
was around €4,000 to €5,000 
per vehicle and the D3 costs were 
between €1,000 to €2,000 per 
vehicle. Both examples show that 
a net profit between €2,000 and 
€3,000 per vehicle can be a real-
istic planning figure. Taking into 
account that as of today there are 
still hundreds, if not thousands 
of these vehicles waiting for D3, 
some nations may well be sitting 
on hidden treasure.

Reducing the Military 
Carbon Footprint

Societies have become increasing-
ly sensitive about the conservation 
of resources, energy efficiency, 
fighting climate change and risks 
associated with the globalised 
traffic of hazardous goods. Recy-
cling is critical for the protection 
of our environment, contributes 
to the preservation of natural re-
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sources, is essential for new manufacturing 
and creates jobs. Metals can be recycled 
without loss of quality and qualify ideally 
for a circular economy. Every tonne of re-
cycled scrap steel (and contained alloying 
elements) prevents the extraction of new 
metal from ores. The savings are quite im-
pressive: recycling one tonne of scrap steel 
saves 1.4 tonnes of iron ore, 0.8 tonnes 
of coal, 0.3 tonnes of limestone and 1.67 
tonnes of carbon dioxide (even 4.3 tonnes 
for high quality steel used i.e. in military 
vehicles). On average, in terms of environ-
mental savings, 72 per cent energy con-
sumption can be saved, water use is re-
duced by 40 per cent, water pollution by 
76 per cent and carbon dioxide emissions 
by 58 per cent.
In 2018, almost 94 million tonnes of steel 
scrap were recycled in the European Union, 
representing 56 per cent of the total Euro-
pean steel production. The total savings in 
carbon dioxide emissions are a staggering 
157 million tonnes. This is the equivalent of 
the annual emissions from all cars driving in 
France, the United Kingdom and Belgium 
combined.
Steel is certainly the most prominent metal 
to look at due to its ubiquity in many leg-
acy systems. Nevertheless, aluminium and 
copper are even more attractive metals for 
recycling – the benefits for the environ-
ment are a multiple of those for steel due 
to the higher amount of energy required 
for their extraction from ores. For example, 
one tonne of recycled aluminium conserves 
more than 4 tonnes of bauxite ore, and 
manufacturing new products from recy-
cled aluminium can save up to 95 per cent 
of the energy needed compared to virgin 
materials.
The two above-mentioned NSPA D3 pro-
jects for the LEOPARD I and M113 alone 
have resulted in environmental savings of 
approximately 88,000 tonnes of carbon 
dioxide and 110 million kWh of energy, a 
value that can be compared to the energy 
which a 1,000 MW coal power plant can 
generate in five days. This energy would 
require the burning of 45,000 tonnes of 
coal. These numbers provide an initial idea 
of the potential savings still out there and 
the positive impact of D3 activities to pro-
tect our planet.

D3 Outlook

Predicting the future is always uncertain. 
However, some clear trends cannot be ig-
nored and will play a central role for the D3 
of military systems:
1) Demand: there are still large inventories 
of phased out and surplus equipment in 
most nations that are stored in a more or 

less orderly way. The perception of them 
being a potential safety and security threat 
is likely to increase;
2) Technical Complexity and Diversity: we 
will see the advent of more composite el-
ements (glass, carbon, aramid fibres with 
epoxy materials), sometimes layered with 
steel, honeycomb structures and other 
fused materials. Additive manufacturing 
(3D printing) will introduce a large variety of 
different plastic materials. Computer and 
other electronics will be omnipresent and 
further miniaturised, sometimes deeply 
embedded in structural parts. The trend 
for more electrification will go along with 
the addition of batteries, wiring and elec-
tric motors. The recovery, segregation and 
re-cycling of these materials will be consid-
erably more difficult;
3) Compliance and Environment: envi-
ronmental aspects will gain more impor-
tance for future D3 projects. This is a direct 
consequence of tighter regulations being 
implemented and a public desire for more 
transparency of potentially “dirty and dan-
gerous” projects, even many years after 
project completion;
4) Management of Hazardous Materials: 
Nations must adopt a proactive approach 
to ensure that all hazardous materials are 
properly mapped upfront, with a clear in-
tention to address and update associated 
disposal risks throughout the entire life-
cycle;
5) Costs: it is quite obvious that the growth 
of technical complexity, diversity of equip-
ment and materials, dangerous substances, 
removal and disposal of hazardous materi-
al, strict compliance, and increasingly strin-
gent legal and environmental requirements 
will make D3 more expensive in the future;
6) Generating Revenues: the desire to 
make money from surplus equipment by 
selling rather than destroying will increase. 
Firstly, due to budget constraints, to ensure 
that taxpayer’s money is not wasted after 

high-value defence systems are phased 
out. Secondly, to promote a circular econ-
omy and avoid waste. Transfers of systems 
to other eligible users are therefore likely to 
become the primary objective of most fu-
ture D3 projects. Specialised market knowl-
edge and access will be crucial, as the po-
tential customer base is often very limited 
and rather discreet. A broad spectrum of 
tools will be needed to reach out to these 
customers on a global scale, exploiting the 
advantages of e-sales platforms.

Conclusion

D3 is an often overlooked aspect of a 
military system’s life-cycle. Its manifold 
challenges in terms of technical and legal 
requirements demand a comprehensive 
and professional project management 
that builds on D3 specific expertise. The 
NSPA has proven that the separation of a 
development and execution phase ensures 
an early understanding of compliance re-
quirements, a broader understanding of 
costs, benefits and risks, and identifica-
tion of sales options. Access to global cus-
tomer markets and the rapid activation of 
a specialised and multi-skilled contractor 
framework will be essential for a successful 
implementation.
Every D3 project can also become a tangi-
ble contribution to a nation’s “green agen-
da” by reducing carbon dioxide emissions, 
saving the world's finite resources and 
contributing to significant energy savings. 
This is quite a turnaround when looking 
back more than fifty years when dump-
ing into the sea was a widely accepted ap-
proach. The future of D3 will face more 
challenges, but there is no way back and no 
viable alternative, as we see the demand on 
the rise. There are many reasons for every 
system manager to plan for the system’s 
retirement phase already today, no matter 
when it will happen eventually.  L

Recovered materials from 100 LEOPARD 1 MBTs (left) and 100 M113 APCs (right)
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NATO acquired its own Airborne Early 
Warning capabilities (AEW) in the 

1970s, in response to the need to better 
detect small, high-speed aircraft at long 
ranges. According to the operational re-
quirement, the Alliance sought a flexible 
and mobile system to provide command 
and control (C2) capabilities to air, land and 
maritime commanders, with an emphasis 
on the detection of maritime surface tar-
gets. The NATO Defence Planning Commit-
tee approved the purchase of 18 Boeing E-
3A, or NATO Airborne Warning and Control 
Systems (AWACS), in December 1978. In the 
following decade, the Alliance established a 
main operating base in Geilenkirchen, Ger-
many, and upgraded the 40 NATO Air De-
fence Ground Environment (NADGE). 
Since then, the NATO Airborne Early Warn-
ing and Control Force (NAEW&C force), the 
Alliance’s largest collaborative venture, has 
been taking advantage of AWACS, which 
is among the rare assets owned and op-
erated by the Alliance, for a wide range 
of missions. In peacetime, the aircraft can 
be used for air policing, non-combatant 
evacuation operations, embargo, and ini-
tial entry, in addition to crisis response and 
airspace security during important interna-
tional events. They have been involved in 
assurance measures for Turkey since 2015 
and for the Central and Eastern European 
Allies since 2014, with a redeployment on 
and around the territory of NATO Allies in 
response to Russia’s aggressive actions in 
Ukraine. AWACS operated by NATO have 
provided relevant situational awareness 
during numerous operations, such as in 
Libya and Afghanistan, and, more recently, 
have supported the work of the Global 
Coalition to Defeat ISIS and the counter-
terrorism Operation Active Endeavour in 
the Mediterranean Sea. 

NAPMO

Sixteen countries participate in the 
NAEW&C Programme Management Or-
ganisation (NAPMO): Belgium, the Czech 
Republic, Denmark, Germany, Greece, 
Hungary, Italy, Luxembourg, the Nether-
lands, Norway, Poland, Portugal, Romania, 
Spain, Turkey and the United States. The 
United Kingdom has a limited participa-
tion, but its E-3D aircraft are part of the 
NAEW&C’s Force. France, which has an 

observer role, often assists in coordinated 
operations, and ensures the interoperability 
between its E-3F aircraft and the other E-3 
fleets. 

The E-3A

The E-3A is a modified version of the Boe-
ing 707 equipped with long-range radars 
and passive sensors, able to detect, track, 
identify and report potentially hostile air-
craft operating at low altitudes, and pro-

AWACS Succession: SLEP and AFSC
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During the 2016 Warsaw Summit, NATO members officially launched the Alliance Future  

Surveillance and Control (AFSC), a project aimed at defining the next generation AWACS capability.  

In the meantime, the Alliance has launched the final phase of the Final Lifetime Extension  

Programme, to extend the operational life of the current fleet to 2035.
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E-3As are modified versions of the Boeing 707 equipped with  
long-range radars and passive sensors.

A NATO E-3A aircraft leaves formation after receiving fuel from a KC-135 
aircraft after performing mid-air refuelling training over Central Europe 
with the Pennsylvania Air National Guard’s 171st Air Refuelling Wing.
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vide fighter control of Allied aircraft. Each 
aircraft can fly for about eight and a half 
hours within a maximum range of 9,250 
km at a 30,000-feet service ceiling. It is 
thus able to cover a surveillance area larger 
than 120,000 square miles, but air-to-air 
refuelling capabilities allow for extending 
the in-theatre endurance. Active surveil-
lance sensors are placed into the distinctive 
“rotodome” mounted on the fuselage. This 
structure, which has a 9.1-metre diameter, 
provides 360° radar coverage out to more 
than 400 km thanks to its rotation cycle 
every ten seconds. A flight crew of three 
and mission crew of 12 operate the aircraft.

The Future

In the last 30 years of operations, NATO’s 
AWACS have evolved according to the 
changing geopolitical environment. To 
maintain its key role in air battle manage-
ment, the fleet required expenditures or 
commitment of approximately US$13Bn. 
The Follow-on Upgrade Programme (FUP) 
enhanced the situational awareness’ sup-
port for cooperating units and replaced 
analogue cockpits with digital technology. 
An update completed in 2018 adapted 
the communication system to current and 
expected air traffic management require-
ments, including the ongoing development 
of communication systems using Internet 
Protocol (IP).
The fleet is currently undergoing its final 
modernisation programme worth US$1Bn, 
intended to extend the system’s operation-
al life until 2035. The programme, awarded 
to Boeing as prime contractor, concerns 
upgrades to the NE-3A’s data link and 
voice communications capabilities, and en-
hanced Wide-Band Beyond Line-of-Sight 
airborne networking capability.

The AFSC Initiative

With the E-3 fleet expected to retire soon 
after 2035, NATO members have had to 
rethink their AWACS capabilities, which 
have become an indispensable tool in a 
wide range of peace and wartime op-
erations. The Final Lifetime Extension and 
the Alliance Future Surveillance and Con-
trol (AFSC) initiative, launched in 2016 
with the participation of the 30 NATO 
members is aimed at defining the best 
options for the post-2035 period accord-
ing to high-level military requirements. In 
2017, the North Atlantic Council (NAC) 
gave the Luxembourg-based NATO Sup-
port and Procurement Agency (NSPA) 
the responsibility for the relevant R&D. 
The AFSC project office, created within 
the NSPA, was provided with a €118.2M 

budget to manage the development 
phases and to liaise with the relevant 
stakeholders within the Alliance. Studies 
are aimed at supporting the Alliance and 
member countries, either individually or 
in groups, in their procurement choices 
concerning next generation systems. The 
first phase of the “Concept Stage” was 
launched in the same year to evaluate the 
new technologies, and declared as com-
pleted, on schedule and on budget, in 
2018. It resulted in four “Small Case Stud-
ies” (SCS) that helped to define the basic 
architecture and requirements. Following 

the swift launch of a second phase, six 
high-level concept proposals developed 
by as many consortia were presented in 
2020: 
• Airbus Defence and Space
• Boeing, with Indra, Inmarsat, Leonardo, 

and Thales (also known as ABILITI).
• General Atomics
• L3Harris with 3SDL, Deloitte Consulting, 

Hensoldt Sensors, IBM, Musketeer Solu-
tions, Synergeticon and Videns

• Lockheed Martin
• MDA Systems, with General Dynamics 

Mission System
While NATO is evaluating and refining the 
concepts presented, three high-level con-
ceptual approaches have been identified 
for further analysis through separate Risk 
Reduction and Feasibility Studies (RRFS), 
launched in mid-2021. The evaluations for 
the shortlisted concepts are expected to 
start in 2023, to identify the new develop-
ments eventually needed according to the 
capabilities already available. This will result 
in a technical concept, to be translated into 
the Programme Establishment, which will 
mark the final phase of the Concept Stage.  

SCAF and TEMPEST

The Alliance has not expressed any de-
tailed operational requirement yet, but it 
is already possible to identify some likely 
features. The next generation platform 
will likely be a completely different effec-
tor compared to the existing E-3A SEN-
TRY for at least two reasons. Firstly, the 
number of assets will be reduced from 
the existing fourteen. Secondly, the new 
platforms intended to assure AWACS 
missions will have to be interoperable 
with legacy systems, but also with fu-

ture ones, intended to operate in high 
intensity missions, mainly against peer/
near-peer enemies. As per these consid-
erations, the adoption of a system-of-
systems approach is likely. In line with 
the requirements for the next generation 
fighter programmes SCAF and TEMPEST, 
the AFSC will probably consist of a main 
vehicle able to coordinate a range of 
assets (aerial, digital, naval, space- and 
land-based) devoted to intelligence gath-
ering. Its main missions will be: the gath-
ering, analysis, and distribution of rel-
evant information on potential threats to 
allow for their identification, localisation 
and tracking; the creation of a battles-
pace situational awareness of a common, 
accurate, integrated and constantly up-
to-date operational picture; the control, 
coordination, monitoring and evaluation 
of its own assets and resources to even-
tually tackle the enemy’s activities in the 
relevant area of action. To reach these 
objectives, the aircraft must be able to 
carry out multi-domain surveillance and 
control missions in all operational sce-
narios (authorised, contested, denied). 

E-3A tail-number 455 takes off from NATO Air Base Geilenkirchen, Germany.
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State-of-the-art wide-band communica-
tions (e.g. satellites, VHF, datalink, etc.) 
and data storage systems will have to 
provide the most adequate tactical situ-
ational awareness to allied command and 
control (C2) centres. To be more effec-
tive, the platform needs high survivability 
(partially granted by the distributed sys-
tem’s architecture) and auto protection 
features, in addition to a high level of 
modularity.
The NSPA is extensively researching in nu-
merous domains, such as systems architec-
tures, sensors, IA and automation, informa-
tion sharing, and cybersecurity, and explor-
ing possible structures and combinations 
for the system-of-systems.  

Future Perspectives  
for AWACS 

With the final decision on its features 
expected in two years, it is unlikely that 
a future NATO AWACS based on brand 
new technology will be ready in time 
for the phase-out of the E-3A SENTRY. 
Some options are available that will 
avoid a capability gap that would have a 
significant impact on NATO. The Alliance 
might finally decide to award Boeing a 
new, expensive contract, to further ex-
tend the operational life of the existing 
fleet, or purchase Boeing E-7A WEDGET-
AILS as the UK and Turkey have already 
done. Should NATO decide to go ahead 
with the current approach and acquire 
disrupting technologies on schedule, the 
best solution would be to purchase an 
open architecture allowing for plugging 
in new technologies. Such an option will 

allow NATO to wait for a more mature 
technology while looking at the progress 
of the TEMPEST and FCAS programmes, 
crucial for interoperability. The two are 
still under development, and the lack of 
full political agreement among partners 
on some features might still put their 
original schedule at risk. Using existing 
UAVs as platform might be a possibility. 
However, here again, the reticence of 
some members, this time on the spec-
trum of their missions, might complicate 
a deal. The German decision to scrap the 
purchase of Northrop Grumman RQ-4 
GLOBAL HAWK over possible security 
risks and disruptions to its civilian air 
traffic is an interesting example. 

Modernising  
the AWACS Fleet

The modernisation of the AWACS fleet 
after 2035 will be crucial not only for NA-
TO, but also for the broader defence of 
Europe. France and the UK are also strug-
gling with the renovation of their ageing 
fleets. Paris will have to replace its four 
E3-F AWACS by 2035. However, the Loi 
de programmation militaire (military pro-
gramming law) for 2019-2025 mentions 
launching studies for their replacement 
by that time, suggesting that the country 
will likely face a capability gap. London 
has recently announced that it expects 
a two-year-long capability gap between 
the phase-out of its E-3D SENTRY, ex-
pected this year, and the entering into 
service of the three Boeing E-7A WEDG-
ETAILS due to be received in 2023. In the 
past, the UK used to pledge its assets to 

NATO AEW&C Force’s assets in case of 
need. For the next two years though, the 
Royal Air Force will have to rely on NATO 
aircraft if needed.

Outlook

Maintaining a high-paced political sched-
ule will therefore be crucial for complet-
ing the programme on time, but recent 
events such as the rushed withdrawal of 
troops from Afghanistan are exacerbat-
ing political tensions among allies and 
relaunching (again) the calls for more 
European strategic autonomy. NATO’s 
European members expected the Biden 
Administration to mark a radical change 
compared to the Trump presidency con-
cerning US engagement abroad. How-
ever, the cancellation of Australia’s deal 
to purchase French submarines to fi-
nally buy American, and the creation of 
AUKUS,the new alliance between Can-
berra, Washington, and London to deal 
with the rising threat posed by Beijing’s 
policies in the South China Sea and wid-
er region, have renewed tensions with 
Paris, and more generally raised con-
cern among European allies. Moreover, 
President Biden has recently reaffirmed 
that the US’ future military engagements 
abroad will be limited to what is strictly 
necessary. Already in 2019, when he 
defined NATO as “brain dead”, French 
President Macron tried to convince the 
Allies that establishing a real European 
strategic autonomy was the best way to 
protect and promote EU interests abroad. 
Three years later, an autonomous Euro-
pean defence is far from being realised 
and EU investments in the defence sector 
have not worked as a bottom-up driver 
for a more integrated EU defence policy. 
The political uncertainty following the re-
cent German elections and the upcoming 
elections in France might disrupt the EU’s 
political agenda as well and may even dis-
rupt common European defence efforts. 
The French EU rotating presidency in the 
first semester of 2022 might represent 
the last chance to accelerate defence col-
laboration. Returning to AWACS, these 
capabilities are neither included in the 
programmes already approved under the 
PESCO framework, nor financed under 
the European Defence Fund (EDF). The 
lack of proprietary solutions in Europe 
makes the launch of a European-led pro-
ject in this domain unlikely.
Regarding these considerations, the out-
come of the ongoing political tension 
among some NATO members will be a 
crucial element vis-à-vis the completion 
of the future AFCS initiative.  L

The cockpit of an E-3A
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Corvettes and frigates remain a focus 
of effort and investment for several 

reasons. First, the two types are the 
most numerous types of multi-mission 
surface combatants. That is, in contrast 
to patrol vessels, attack craft or other 
ship types optimised for a single primary 
mission, corvettes and frigates are typi-
cally designed to carry out missions in 
several naval domains – notably, surface 
warfare, anti-air and anti-missile warfare 
and antisubmarine warfare. Secondly, 
corvettes and more so frigates represent 
the largest and most capable surface 
platform – the “capital ships” – in many 
navies around the world. Lastly, as ships 
designed to operate either singly or in 
naval formations of many ship types, 
corvettes and frigates offer naval lead-
ers wide options for employment, and 
in doing so challenge their commanders 
and crews to master the many facets of 
the naval art like almost no other type 
of naval ship.
This article provides a short review of 
international frigate and corvette pro-
grammes, drawing on naval market fore-
casts and other data from AMI Interna-
tional, a naval market consultancy that 
has served the industry globally for over 

30 years. The article begins with over-
views of new construction corvettes and 
frigates projected to enter service over 
the next 20 years, highlighting some 
trends and regional developments for 
each type. The article concludes with a 
brief look at the numbers of corvettes 
and frigates now in service, with some 
observations about regional patterns, 
ship design specifics (displacement) and 
average ages of the types.

Corvettes-Future and Present

The corvette fills an interesting space in 
the surface combatant market, as these 

types of ships share characteristics of 
both their smaller fast attack and patrol 
craft counterparts (size and hull features) 
and larger frigates (weapons and sen-
sors). Corvettes and Offshore Patrol Ves-
sels also have many design features in 
common. 

AMI defines the corvette as fast (25 knots 
or better), well-armed ships that displace 
between 700 and 2000 tons. A corvette is 
generally not intended for extended ocean-
going operations but have higher speed and 
therefore less endurance and range than 
OPV.
AMI forecasts the corvette market over the 
next 20 years as comprising 57 new hulls 
with a total acquisition value of US$12.9Bn 
billion. This makes the corvette one of the 
smaller subsegments of the global na-
val market, representing about 1% of the 
20-year future market for naval ships by 
value, and about 2% of the 20-year market 
by number of hulls. 

The average value of new corvettes forecast 
to be acquired is about US$225M, with an 
average displacement of just over 1,500 tons 
full-load displacement (FLD). Countries ac-
quiring new corvettes are generally mid-tier 
or smaller navies, where the affordability of 
the corvette compared to the frigate is an at-

International Corvette  
and Frigate Programmes
Bob Nugent

The world’s fleets of corvettes and frigates attract significant operational and market interest — an 

interest that exceeds their relative importance as naval ships types when measured by hull numbers 

or weights in today’s global fleets. This article provides a short review of international frigate and 

corvette programmes—future and present.

The air defence frigate NIELS JUEL (F363) in June 2018 close to Harstad, 
Norway
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tractive aspect of the vessel type. Of the 15 
countries projected to add new construction 
corvettes to their fleet by 2040, three are 
countries that were part of the former Soviet 
Union (Ukraine, Turkmenistan, Azerbaijan), 
while two others (Poland and Bulgaria) oper-
ate in seas on the flanks of the former USSR. 
Russia and Germany are the most prominent 
among “Tier I” navies with corvette pro-
grammes. Of note, AMI does not identify any 
new corvette programmes in China’s naval 
future, although as detailed below, the PRC is 
forecast to acquire 50 new frigates over two 
programmes in the next two decades. 
Turkey stands out as country that has en-
joyed some corvette export success with 
its indigenous MILGEM corvette design. 
AMI classifies Turkey’s 3000 ton modified 
MILGEM G design as a frigate, but MILGEM 
exports to Ukraine and Pakistan are based 
on the smaller (2,000 ton) original MILGEM 
corvette. 
Corvettes historically have been primarily in-
tended for anti-submarine warfare, tracing 
operational and design lineage back to con-
voy escort ships of World War II. However, 
in the post-Cold War era, corvettes have be-
come more multi-mission platforms – “jun-
ior partners” to frigates in combined fleet 
operations, and capable of at least limited 
independent operations across the mission 
spectrum of ASW, AAW and ASUW. Of the 
57 new corvettes in AMI’s market forecast, 
almost all are equipped with anti-surface 
missiles and guns as well as gun or missile 
based anti-air capabilities. Corvettes gener-
ally retain some ASW capability with sonars 
and ASW rockets or torpedoes. 

The Global Inventory

AMI tracks a total of 332 operational cor-
vettes in its inventory of serving naval ships 
– the Existing Ships Data Base. With only 57 
new corvettes forecasted to be built in the 
coming 20 years, the existing corvette inven-
tory can only get smaller between now and 
2040. This will increase the incentives for na-
vies to invest in modernisation to keep their 
corvettes in service and capable of meeting 
mission requirements, since they will not be 
replaced on a one-for-one basis by new build 
programmes now in place or projected.
Among the 332 corvettes, in service, the age 
distribution breaks out as follows:

Notably, over half the world’s fleet of 
corvettes are 15 years or older, further 
signalling that the corvette segment 
will get smaller through 2040, when 
most of those older hulls will have been 
retired.

Frigates: Future and Present

AMI defines the frigate as a medium-
sized surface combatant (between 2,000 
and 5,000 tons) that is either optimised 
for one specific role (anti-submarine war-
fare or anti-air warfare) or is a general 
purpose multimission combatant that 
has fewer systems and capabilities than a 
destroyer. A frigate is generally the small-
est surface combatant that can conduct 
extended blue-water missions in a high-
threat environment. 

AMI forecasts the frigate market over 
the next 20 years as made up of 368 
new hulls with a total acquisition value of 
US$183.2Bn. While larger than the cor-
vette market by a factor of 15, the frigate 
segments still represents only 15% of the 
world’s future naval ships by aggregate 
market value, and roughly the same per-
centage by hull numbers. By comparison, 
the future submarine market of fewer hulls 
(300) makes up about one third of the total 
naval market (about US$400Bn) over 20 
years by aggregate value. 
Looking at future frigate procurements 
by region, the Asia-Pacific leads, with 15 

countries accounting for 20 of 57 pro-
grammes (35%) and 167 of 368 new 
hulls (45%). Next is the NATO (excluding 
the US) and Non NATO Europe (Finland 
and Sweden) region with 11 countries 
and 15 programmes projected to build 
73 new frigates (20%). 
AMI global forecasts for future frigate ac-
quisitions are US$495M per ship in aver-
age cost, and just over 3,800 tons FLD in 
average displacement. Regional averages 
for the Asia- Pacific and Euro regions are 
shown here, reflecting slightly larger frig-
ates in the AP region (4,100 tons compared 
to the Euro zone (3,900) and a lower aver-
age acquisition cost in the Asia-Pacific re-
gion (about US$400M per hull compared 
to just over US$500M per hull in Europe). 
The later difference reflects the heavy 
weight of Chinese ships in the A-P region 

(50 of the 167), for which actual acquisition 
costs, while unknown, are estimated to be 
lower than for frigates built in Europe.

The GOWIND class corvette EL FATEH takes part in an exercise between 
Egypt, Greece and Cyprus.
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As for frigates currently operat-
ing around the world, AMI tracks 
575 hulls now in service. Of those, 
298 (just over 50%). Using an es-
timated average service life of 30 
years, about 200 frigate hulls are 
expected to be retired by 2040. 
With 368 new hulls under con-
struction, this indicated many 
nations are growing their frigate 
fleets and are building at above 
replacement rate. This trend is 
especially true in the Asia Pacific 
region, where China is projected 
to build 50 new 4,500 ton frigates 
over the coming two decades. Ja-
pan’s frigate program will see 22 
new hulls of the Mogami class join 
the JMSDF over the same period, 
while three different Indian frig-
ate programs account for 17 new 
ships of the type. 

Conclusion

The corvette and frigate as types 
in the naval market appear to be 
on different courses. Corvettes in 
service are aging at a rate far be-
yond what new programmes will 
replace, indicating that the type, 
while still present, will shrink fur-
ther in importance as a component 
on most fleet structures over the 
coming two decades. In contrast, 
frigate construction is robust and 
growing, both among navies that 
have long relied on the type as the 
most numerous surface combatant 
in their fleets (in Europe and some 
navies in the Asia-Pacific region 
such as Japan and Australia), and 
among navies whose force struc-
tures overall are growing in num-
ber and capability. China is the 
foremost example of the later type 
of “frigate growth” market, but 
others in the region include India, 
Indonesia and Malaysia.  L

A PESCO project aims at  developing a new class of military ship named “European Patrol Corvette” (EPC).
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No conventional battlefield can possibly 
prepare you for the nightmare that is 

a city besieged. Urban combat is the most 
difficult for a variety of reasons. For start-
ers, it takes the longest amount of time 
because every building, every room, eve-
ry subway tunnel, every car, every sewer 
pipe, every nook, and cranny of this mas-
sive maze must be searched,” according 
to Max Brooks in his book “The Zombie 
Survival Guide”.
Modern day warfare in the urban theatre 
involves risks ranging from collateral dam-
age of civilian casualties to paralysing every-
day life, and to destruction of government 
structures. Urban warfare has come a long 
way from the American-Mexican Bat-
tle of Monterrey in the mid-19th century 
right up to present-day Taliban insurgents 
in Afghanistan which fought the Afghan 
Government forces in densely populated 
towns and cities, bombing hospitals and 
schools, and taking over provincial capi-
tals. The Taliban achieved a world record 
according to United Nations figures for ci-
vilian casualties. 
Recent examples of limited urban conflict 
can be seen in the Israeli-Hamas conflict 
in Gaza where high-rise buildings were 
brought down, craters made on busy main 
roads by Israeli attacks, while close to 4,000 
rockets were launched by Hamas on Israeli 
cities, resulting in the deaths of hundreds 
on both sides. India experienced its first 
major urban combat operation during the 
2008 Mumbai terror attacks, better known 
as the ‘26/11’ attacks, where close to 200 
innocent people were killed amidst coordi-
nated shooting and bombing assaults in a 
four-day operation at the Taj Palace hotel.
Referred to differently by militaries world-
wide, such as Operations in Built-Up Areas 
(OBUA), Fighting in Built-Up Areas (FIBUA), 

Fighting in Someone’s House (FISH), Caus-
ing Havoc in People’s Streets (CHIPS), Mili-
tary Operations on Urban Terrain (MOUT), 
Operations in a Volatile Uncertain Complex 
Ambiguous (VUCA) environment, urban 
combat poses numerous challenges includ-
ing demographic implications, collateral 
damage, destruction of public property, 
hostage situations, and attackers using 
populated areas to hide. Equally challeng-
ing is the gaming or training in limited and 
controlled environments for these opera-
tions.
The complexity of urban warfare lies in an 
undefined battle theatre compared to a 
conventional one, with the need to gauge 
the actual enemy, and launch assaults with 
the protection of civilians in mind. Other 
challenges include restricted fields of view 
and fire, limited battlefield mobility, near 
zero manoeuvrability of armoured fighting 
vehicles (AFVs) and infantry combat vehi-
cles (ICVs), in addition to the need to clear, 
secure and hold areas.

Gaming in Urban Terrain 

Former Indian Army Director General of 
Military Operations (DGMO) Lt. General 
(retd.) Vinod Bhatia says, “MOUT requires 
a different doctrine, flexibility in organisa-
tion, special military hardware, training 
and leadership. The simulation models for 

MOUT have been developed at the tactical 
level and are effective in training the lead-
ers. The models are generic in nature as the 
modus operandi will change depending on 
the terrain and task. Fortunately, the Indian 
Army’s experience in counter terrorism (CT) 
ops comes in handy in urban areas.”
Besides actual training exercises, military 
war gaming largely employs tools like 3D 
and 2D models, micro models, sub mod-
els, computer programmes with standard 
simulations and technical inputs pertaining 
to geography and chronology. Achieve-
ment-aligned performance has given rise 
to research-based gaming which meas-
ures efficacy under a certain environment. 
Gaming which ranges from space to guer-
rilla warfare is still followed on the patterns 
of WWII offensives. The urban terrain is 
far from the regular topography owing to 
its compound and multifaceted nature, in 
terms of roads, infrastructure, routes and 
streets, residences and the overall plan of 
a city enmeshed with urban architecture 
which makes warfighting a particularly dif-
ficult exercise.
Urban areas present an extraordinary fu-
sion of exterior, interior, horizontal, verti-
cal, and subterranean forms superimposed 
on natural vegetation and drainage. The 
surrounding countryside may even appear 
as superimposed on an urban area on a 
map. The purview and actual size of urban 

Gaming for Urban Military Operations
Suman Sharma

Urban military operations, which range from besieged cities and towns, hostage situations, street 

patrols and gunfights, guerrilla attacks, and gang warfare, appear to represent new-age warfare, 

and are here to stay.

Au th o r
Suman Sharma is a Delhi-based 
journalist covering foreign policy and  
defence. Previously, she was an instruc-
tor at the Indian Military Academy.

US Marines undergoing an urban warfare training course 

Ph
ot

o:
 U

SM
C



98 European Security & Defence · 11-12/2021

military operations are many times that 
of a similarly-sized undeveloped piece of 
agricultural land. For example, a high-rise 
building occupies the same land area as a 
small agricultural field, but each floor on 
the building incorporates approximately an 
equal area as the ground floor. Therefore, 
a 10-storey building, with its multiple floors 
and roof effectively has more area to de-
fend compared to a ground area of the 
same size. It is this density and complex 
geography what makes urban military war-
fare more demanding in terms of resourc-
es, manpower and time management. 
Cities and towns often get transformed 
after experiencing volatile operations, in 
the areas of power, electricity, sewage and 
drainage, with essential services shutting 
down. The sheer volume and density cre-
ated by this urban geometry makes urban 
operations so resource intensive in terms of 
time, manpower and material. Sometimes, 
huge piles of rubble can accumulate there-
by incapacitating transportation, coupled 

with the destruction of urban structures 
which also alter geography through the 
demolition of reference points. 
Intelligence, Surveillance and Reconnais-
sance (ISR) capabilities need specialised 
equipment such as corner shot weapons, 
artillery in direct fire role, Directed Energy 
Weapons (DEW), helicopter gunships and 
drones for surveillance and targeting.
A virtual environment (VE) MOUT simu-
lated training module includes creating a 
virtual urban habitat, with near perfect 
specifications of interiors and exteriors of 
the concrete structures, conveniently al-
lowing entry and movement within them. 
Though VE can be used effectively for 
MOUT training, some tasks are not meant 
for VE, for instance climbing a virtual rope. 
Numerous militaries worldwide are using 
workarounds by successfully amalgamat-
ing virtual and real scenarios, like using 
representations of actual rifles of the same 
weight and specifications, and pulleys used 
for counter-balancing rope climbing. More 
intimidating tasks include movement over 
windowsills, wire meshes, climbing walls 
and spatial walks. It has been discovered 
that creating a workaround integrated 
system of ledges, windowsills, and walls 
in modelling MOUT situations may prove 
to be less cost-effective compared to real 
structures.
A research study sponsored by America’s 
Marine Corps Systems Command in the 
late 1990s listed the following MOUT tasks 
suited for VE training, for movement in ur-
ban areas outside buildings:
• Fundamental motor skills
• Avoiding open areas
• Conducting movement under cover
• Selecting routes that reduce or negate 

possibilities of friendly fire
• Crossing open areas such as streets, 

fields, open areas between buildings, 
rapidly under cover of fire

• Moving on rooftops not covered by di-
rect enemy fire

• Moving in and along streets

Limitations 

Urban operations can best be described 
as an irregular threat which makes it dif-
ficult to distinguish friend from foe, and 
frequently involve landing troops in the 
realm of endangering one’s own soldiers 
or inflicting civilian casualties. Dealing with 
civilian populations who might be inimical 
to the military, the success of missions de-
pends on having the locals on one's side, 
which means that connecting with them 
culturally is mandatory. 
3D models create limitations of situa-
tional awareness. Urban structures differ 
both in construction materials and design 
which might affect the functionality of 
weapons, thereby making troops vulner-
able. For example, it is important to be 
able to calculate the outcome whether 
a stone wall would have the same effect 
as a wooden fence; in the same way a 
realistic simulation of the volume of de-
bris caused by demolitions or collapse of 
weak structures with helicopter landings, 
is equally important.
A Dutch research study for NATO con-
cluded that 3D models do not present an 
accurate picture for tactical training, op-
tions for cover, durability of structures, and 
ammunition type to be used. Feature reality 
of ammunition, weapons and vehicles are 
limited and require thinking and decision-
making in 3D.
Artificial Intelligence (AI) used in simulated 
war games of simulated soldiers is generally 
different and considered unsuitable for ur-
ban environments, as inadequacies can be 
witnessed in human reactions such as colli-
sion prevention, audio-visual means of de-
tection of enemy fire, shooting, fleeing etc., 
as can be seen in a real scenario.
Live training sessions have the advantage 
of eliciting real time responses in the way 
soldiers run, walk, kneel, handle weapons, 
and offer the opportunity of being able to 
observe their hand and eye movements. 
In one of its research studies, American 
think tank, the Rand Corporation, found 
that, “Traditionally limited to war, gaming is 
now applied to business, urban, social, and 
other areas. Since all deal with confronta-
tion between protagonists, "confrontation 
analysis" may be the appropriate term, 
with military gaming a branch concerned 
with military problems.”
As world powers transition from the post-
Cold War era and enter new theatres of 
warfare involving combat in a terrain al-
tered by human activity like urbanisation, 
exemplified by the building of villages, 
towns and cities, it is imperative that there 
is better planning and training in order to 
execute this role.  L

Iraqi soldiers clear a room during 
urban warfare training at Camp 
Taji, Iraq, 13 December 2016. 
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US Navy sailors participate in urban warfare training in Barrigada, 
Guam, 31 January 2018. 
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ESD: This year, Elettronica celebrates its 70th 
anniversary. Can you provide a brief histori-
cal review on how the company has devel-
oped during that period?
Benigni: Our company was founded in 
1951 to bring Italy into the field of Electronic 
Warfare (EW); a field that did not exist at 
that time in our country. Now, 70 years later, 
we are the only Italian company dealing ex-
clusively with EW and we are one of the 
few companies globally to have made it their 
core business.
Since our foundation, we have grown from 
25 to over 1,000 employees worldwide. 
We have opened five representative offices 
stretching from the Middle East to Asia, in-
cluding an office in Brussels. We have estab-
lished a company in Germany (Elt GmbH) 
which has specialised in homeland security 
for the past 40 years. We have also founded 
Cy4Gate, our cyber security and cyber in-
telligence company. This has allowed us to 
become a robust group with integrated de-
fence and security expertise.
More than 30 governments around the 
world trust our systems. However, par-
ticipation in major European defence pro-
grammes has been crucial to grow our engi-
neering and industrial acumen. To this end, 
we have played a major role in pan-Europe-
an defence projects like the TORNADO and 
EUROFIGHTER TYPHOON combat aircraft, 
the FREMM and PPA class frigates and patrol 
vessels and the NH-90 helicopter.
In recent years, we have focused heavily 
on research and development. This helps 
us retain our position as a centre of excel-
lence, focusing on sovereign technologies 
that support national and European strate-
gic autonomy. For example, we are a design 

authority for the TYPHOON programme 
and we invested early researching solutions 
for hybrid threats like malicious drone use 
and cyber attacks.
It is our inclination to anticipate future events 
that led us to choose the motto "A story 
made of future" which epitomises our an-
niversary.

ESD: What are Elettronica’s core capabilities 
today? And what does the distribution of 
these capabilities across your international 
subsidiaries look like? Are there individual 
competence centres? What percentage of 
your staff works in R&D?
Benigni: Our core business still focuses on 
electronic defence in the radar band, imple-
mented through solutions like ESM (Elec-

tronic Support Measures), ELINT (Electronic 
Intelligence), RWR (Radar Warning Receiv-
ers) and ECM (Electronic Countermeasures). 
It is this historical competence that under-
scores our recognition as a centre of excel-
lence in our niche.
Since the 2000s, solutions in the electro-
magnetic domains of infrared and commu-
nications have been added to these core 
capabilities.
In addition, by sharing expertise with our 
Cy4Gate affiliate, Elettronica has developed 
competencies and operational capabilities 
in the cyber domain, particularly where the 
electromagnetic spectrum is used as a vector.
Cy4Gate has enriched our security solutions, 
but our subsidiary Elt GmbH had already 
paved the way, particularly with homeland 

“A Story Made of Future”

As a leader in cyber and electronic warfare with 2,700 systems supplied 
to over 28 nations, the Italian company Elettronica’s systems are de-
ployed for a variety of missions. This includes strategic surveillance, self-
protection, Sigint, electronic defence and operational support for air-
borne, naval and ground applications. Elettronica Group boasts a strong 
record of collaboration on all key modern platforms such as the Italian 
PPA, the  EUROFIGHTER TYPHOON, the NFH-90 helicopter, the Italian and 
French ship class HORIZON and FREMM, and a wide range of projects in 
the Middle East and Asia. ESD had the opportunity to talk to Domitilla 
Benigni, CEO and COO of Elettronica Group. 
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Elettronica is the design authority of the electronic attack component of 
the Eurofighter TYPHOON’s PRAETORIAN EW self-protection suite.
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ESD: What are the most important chal-
lenges and perspectives on the global de-
fence market?
Benigni: The challenges that lie ahead 
were the subject of the conference held 
on our 70th anniversary, dedicated to the 
future of the world of defence.
Defence, more than any other sector, de-
pends both on geopolitics and technology. 
In this interaction, it is technology that dic-
tates the timing and logic of geopolitics.
The effects of digitisation have been dis-
ruptive on defence. Traditional operational 
scenarios have been replaced by the Inter-
net of Battlefield Things (IOBT). The IOBT is 
a system of connections between devices, 
sensors and weapon systems, platforms 
and soldiers that will shape tomorrow’s 
conflicts and which will see cyber playing 
a central role.
The market will be occupied by companies 
that have very early on looked into this evo-
lution, where the boundaries of security are 
increasingly blurred and where cyber resil-
ience has become essential.

ESD: What do you expect the company 
and its capability portfolio to look like ten 
years from now? Are there things on the 
drawing board that current and possible 
future clients should be interested in?
Benigni: Our future roadmap starts from 
the awareness of the growing role of the 
electromagnetic spectrum and the domi-
nance it will assume in light of the digitalisa-
tion affecting the defence domain.
For the same reason, we have been radi-
cally transforming our value proposition. 
We design our systems in an integrated 
and netcentric way to be ready for the 
platforms of the future like TEMPEST and 
its successors.
Our systems and operations are increas-
ingly focused on the software layer. We 
are constantly researching in order to an-
ticipate threats so as to launch new prod-
uct ranges. The latest includes our ADRIAN 
mini- and micro-drone defence system, 
our Tactical EW Suite (TEWS) for border 
surveillance and protection and the new 
systems for unmanned and conventional 
submarines.
In terms of our technology roadmap, we 
have moved from Gallium Arsenide to 
Gallium Nitride. This provides greater ef-
ficiency and higher performance to our 
systems and we are working with the 
Quantum Cascade laser. Obviously, all our 
products are secure by design. Security is 
built in from the outset to guarantee cyber 
resilience.

The interview was conducted 
by Jürgen Hensel.

Benigni: Elettronica will plant more towards 
non-EU markets in the coming years. At the 
same time, I must admit that we imagine a fu-
ture marked above all by the great European 
defence programmes that we see as the only 
way for European affirmation on the interna-
tional stage. We are currently talking about 
the TEMPEST, a pan-European advanced un-
dertaking that revolutionises the very idea of 
military aircraft as we know them. This sixth 
generation combat aircraft will trigger a sig-
nificant leap forward in terms of technology 
and mind-set regarding the concept of Euro-
pean integrated defence.

ESD: With the Defence Multi-Year Plan-
ning Document 2021 - 2023, the Italian 
Government recently released a new budg-
etary plan for funding its military. Which 
programmes  contained in the document 
constitute challenges and perspectives for 
Elettronica?
Benigni: The most recent defence plan 
has several funding chapters. The one we 
are specifically interested in relates to the 
TEMPEST. Moreover, I can mention the C-27 
PRAETORIAN fixed-wing gunship, NH-90 
tactical transport helicopter, AMV DORIA (a 
warship for the Italian Navy), EH-101 medi-
um-lift utility and naval support helicopter 
upgrade, the Defence Cloud, and new off-
shore patrol vessels for the Italian Navy.

security solutions such as MUROS, the Mul-
tirole Operation Support Vehicle, which can 
be used to assist in the security protection 
and management of large events and public 
spaces.
More recently, in addition to demands for 
logistical support for our products, we have 
added training activities through our EW 
Academy. This allows us to transfer the skills 
necessary for the optimal use of our prod-
ucts to the end user.

ESD: Artificial Intelligence is one of the buz-
zwords in today’s industrial arenas. Can you 
elaborate on the subject?
Benigni: Artificial Intelligence (AI), as well as 
Machine Learning, are enabling technolo-
gies for our products and processes. High-
tech applications have undergone great dif-
fusion and growth, especially in the military 
domain. However, I think it is right to open 
a debate at the European level on the lim-
its of AI, because in operational scenarios 
we cannot ignore the "human in the loop". 
Humans remain indispensable not only in 
software applications but also in engineer-
ing, because an ingenious solution is always 
the product of the human brain.

ESD: What are your most important pro-
grammes at present, both in Italy and inter-
nationally?

The senior management team of Elettronica, consisting of Enzo Benigni 
(Chairman and CEO), Domitilla Benigni (CEO and COO), and Lorenzo  
Benigni (Senior Vice President Governmental & Institutional Relations)
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Turkey has had its share of conflict over 
the years, from before the days of the 

Ottoman Empire to the Cold War, when 
Turkey held a vitally strategic position be-
tween the East and West, through the 
first Gulf War right up to the present day. 
It has been three decades since the end 
of the Gulf War / Operation Desert Storm 
when the allies also conducted opera-
tions from Incirlik and Bataan Air Bases 
against Saddam Hussein’s forces and lat-
er when protecting the Kurds during Op-
eration Safe Haven, primarily using NATO 
rotary wing assets. Tension has always 
been present along Turkey’s borders, and 
currently these have been exacerbated 
by the political struggles within Syria, the 
influx of refugees, and the threat from 
internal terrorist groups. Turkey has also 
unfortunately experienced its share of 
natural adversity as well, such as earth-
quakes, wildfires, and flash floods. 

A Multitude of Platforms

The Turkish military and paramilitary 
helicopter fleet has a unique mix of 
American, European, and even Russian 
airframes across several military and par-
amilitary / airborne public service arms. 
The mix covers everything from the sin-
gle-engine Bell 206B3 JET RANGER (for 
training), the Bell AH-1P COBRA, and 
the twin-engine Bell AH-1W SUPERCO-
BRA attack helicopter. In the battlefield 
and maritime role there are the single-
engine Bell UH-1H, AgustaBell AB-205, 
to the twin-engine AgustaBell AB-212,  

AB-412EP, Sikorsky S-70 (both land 
BLACKHAWK and naval SEAHAWK). The 
Airbus Helicopters AS532UL/AS532UT 
COUGARs are used for the Combat 
Search And Rescue (CSAR) role. Finally, 
Russian Helicopters MI17Iv is in service 
with the Jandarma (Gendarmerie) Avia-
tion Directorate in the airborne public ser-
vice role, alongside the Sikorsky S-70 and 
Bell 429 GLOBALRANGER. During the 
IDEF 2021 defence show in the summer 
of 2021, there was an agreement for sup-
port of the Jandarma MI17 fleet between 
the Turkish Aeronautical Association and 
Ukrspecexport as part of a larger deal 
which involves potential maintenance of 
other MI17 aircraft in neighbouring coun-
tries. Recently, the Jandarma have added 
a dedicated attack helicopter role to their 
public state security role with the Turkish 
Aerospace T129 ATAK twin-engine dedi-
cated attack helicopter. 
In August 2021, as fires raged across the 
southern Mediterranean area, Oregon-
based Erickson Aircrane provided one 

of their orange-red heavy lift S-6AE Air-
cranes to assist the Turkish authorities’ 
rotary wing assets in combatting the fires 
alongside the para-public and military 
helicopters. The Turkish General Directo-
rate of Forestry themselves operate the 
Sikorsky S-70i BLACKHAWK and Bell 429 
GLOBALRANGER. 

Global Co-operation

Turkish Aerospace is involved in some 
of the major rotorcraft manufacturing 
programmes globally. Turkish Aerospace 
Aerostructures Division manufactures the 
body and canopy for the AgustaWest-
land AW139. For the Airbus Helicopters 
AS532, Turkey is the largest operator 
with 28 helicopters assembled by then 
EUROTAI - a TUSAS Aerospace Industries/
Eurocopter joint venture divided between 
the Air Force and Land Command around 
two decades ago. Turkish Aerospace 
makes the fuselage, tail cone canopy, 
engine cowlings and rear doors for the 

Turkish Tactical Utility  
Helicopter Programmes 
Ian Frain

Located between the Mediterranean and Black Seas, Turkey felt the need to embark on an indig-

enous helicopter programme. The result was the TAI T625 GÖKBEY first introduced in the summer 

of 2018, a twin-engined light transport/utility helicopter. Turkey's Under Secretariat for Defence 

Industries plans to offer the new platform to the Turkish Armed Forces and cooperating nations.

A T625 GÖKBEY experimental version 
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COUGAR. On the Sikorsky S-70 series, 
the empennage, tail cone, rotor pylon, 
stabiliser and centrebox are all manu-
factured in Turkey. The company is also 
distinguished as a Centre of Excellence 
for the S-70. 
The Helicopter Group of Turkish Aero-
space is involved in two major co-oper-
ative projects and has been involved in 
various helicopter programmes over the 
years. These include manufacturing un-
der licence or co-operating in the pro-
duction of helicopters. The prime exam-
ple is the T129 ATAK attack helicopter, 
which was developed in conjunction with 
Leonardo Helicopter Division, based on 
their AW129 MANGUSTA (MONGOOSE) 
attack helicopter. The T129 ATAK is cur-
rently entering service with the Turkish 
Land Forces (Turk Kara Kuvvetleri) Avia-
tion Command, complementing the at-
tack helicopter fleet already featuring 
the Bell AH-1W SUPERCOBRA and AH-
1S COBRA.
The classic icon from the Vietnam War 
was the single- and twin-turbine engine 
Bell UH-1 IROQUOIS, more affectionate-
ly known as the ‘HUEY’ across the armed 
services of the United States during the 
conflict. Many variants were exported 
and built under licence throughout the 
world. Turkey was a major customer of 
both the single-engine Bell 204/205/
UH-1H and the Italian AgustaBell vari-
ants, such as the AB-204/5 and the 
twin-engine AB-212 and four-blade AB-
412EP. 

The Turkish Indigenous  
Helicopter Programme

In 2013, the Under Secretariat for Defence 
Industries (SSB) and Turkish Aerospace 

signed a contract which saw the Heli-
copter Group begin work on the Turkish 
Indigenous Helicopter Programme. 
This six-tonne airframe was mainly aimed 
at replacing the fleet of the above legacy 
helicopters across the Turkish Air Force, 
Land Forces Aviation Command, and 
the Gendarmerie General Aviation Com-
mand. There is also scope for the T625 to 
replace the Agusta Bell AB-212 and AB-
412 in both the Navy and Coast Guard 
Command.
One major requirement of the new heli-
copter is the ability to operate in hot and 
high altitude conditions while providing 
high levels of comfort and safety to the 
operator/customer. 
At the outset, the Turkish Indigenous 
Helicopter Programme was known as the 
Ozgun, but in the beginning of 2017, the 
Turkish Aerospace Industries Helicopter 

Group officially designated the helicopter 
as the T625. This five-bladed, fourteen 
seat (two pilots and twelve passengers), 
multi-role helicopter has a large cabin. 
The very size and capacity will easily be 
able to accommodate the variety of mis-
sions and roles intended. These include 
airborne law enforcement, transporta-
tion, cargo, VIP/corporate, offshore, EMS 
(Emergency Medical Services) and SAR 
(Search and Rescue). 
Production of the T625 airframe began 
in the summer of 2016 with the first 
metal cut designed. The airframe was 
produced with the goal of providing 
better fuel consumption, subsequently 
leading to longer endurance and range. 
One example in the airframe design and 
production of this is the use of a retract-
able landing gear. 

The Heart of the T625

The T625 will be expected to operate 
in hot and high altitude conditions so 
the aircraft has a Max Take Off Weight 
(MTOW) of 6,050 kg (13,337 lbs) while 
being able to operate up to a maximum 
ceiling of 20,000 ft or 6,096 m.
The T625 is powered by a pair of Light 
Helicopter Turbine Engine Company 
(LHTEC) CTS800-4A and is capable of 
performing at single-engine operation at 
Category A standards, adding the safety 
element during One-Engine Inoperability 
(OEI).
This engine is a joint venture between 
Honeywell and Rolls-Royce and runs at 
1,373 hp each, thus marking the first 
time a civil helicopter is powered by this 
engine. The CTS800-4A powers the T129 
ATAK as well.

The T129 ATAK manufactured for Brazil 
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The standard version of the T129 ATAK
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Touch Screen Technology

The trend for today’s modern aircraft 
cockpit is predominantly an all-glass 
cockpit, and Turkish avionics company, 
Aselsan, provides the avionics suite for 
the T625. This includes the glass cockpit 
which has two wide touch screen (8x20 
inches) Integrated Mission Displays, plus 
two touch screen (8x10 inches) data entry 
Touch Command Control Units. There is 
also a four-axis dual redundant automatic 
flight control system which has been de-
veloped to provide superior performance 
and handling quality.

The GÖKBEY General  
Purpose Helicopter

The signing of the Indigenous Helicop-
ter Programme Contract also led to the 
creation of the Rotary Wing Technology 
Centre (DKTM), which was established 
at the Middle East Technology University 
(METU) Technopark Facility. The DKTM 
facilitates Research & Development ef-
forts, and technological acquisition 
amongst other activities. Both the SSB 
and Turkish Aerospace identified several 
areas of interest that align with their Ro-
tary Wing Technology Roadmap. 

The T625 started to take shape in 2016 with 
the cutting of the metal for the airframe 
and the development of the gearbox and 
transmission. The first flight took place on 
6 September 2018 at 06:00 hours. On the 

12 December 2018, the T625 was named 
GÖKBEY (meaning Sky Lord) by Turkish 
President Recep Tayyip Erdoğan. 
The T625 is waiting to be certified by 
both the Turkish Civil Aviation General 

A T129 showing off its weapons arsenal
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programme. It is expected that a total of 
190 T70 aircraft will be built, from which 
109 will be delivered over a decade to 
both the Turkish military and para-public 
operators. In November 2019, Turkish 
Aerospace unveiled the first locally as-
sembled T-70.
Though initially the Turkish Utility Heli-
copter Programme tender started in 
2007 with then AgustaWestland AW149 
and the Sikorsky S-70 BLACKHAWK as 
candidates, the winner was to provide 
an initial batch of 109 aircraft under a 
US$4Bn contract. During the bi-annual 
Farnborough Airshow in 2010, Agus-
taWestland exhibited a mock-up of the 
proposed TUHP-149 in the Finmeccanica 
pavilion. However, in April 2011, the Turk-
ish Defence Ministry announced that the 
winner was the Sikorsky S-70 BLACK-
HAWK.
TUSAS Industries Inc. is the prime con-
tractor for this programme, but there are 
other subcontractors involved, including 
Sikorsky Aircraft, Aselsan, TEI and Alp 
Aviation. TUSAS, as the main manufac-
turer, is responsible for final assembly, 
tests and logistic support overall. TEI will 
build the engines under a licence from GE 
– General Electric. Aselsan, an avionics 
and navigation specialist, will co-develop 
the enhanced digital cockpit, known as 
IMAS, or the Integrated Modular Avion-
ics System, with Sikorsky. The produc-
tion of dynamic components, such as the 
landing gear and gearbox, will be the 
purview of Alp Aviation.
Innovation has always been at the heart 
of the Turkish aerospace industry and its 
academia. Istanbul Technical University 
and Turkish Aerospace participated in 
a little-known project called Arikopter 
nearly two decades ago, with the back-
ing of Turkey’s State Planning Organi-
sation. International partners were ru-
moured to be Safran Helicopter Engines. 
The project was supposed to focus on 
the two-tonne class, with a crew of two 
pilots and six passengers. There was a 
projected first flight date for 2011, but it 
is now understood that the project has 
been halted.  L

heavy lift helicopter. This is intended to be 
a general-purpose airframe, primarily for 
troops, and will also be easily adapted for 
Search and Rescue in both short and long 
range (offshore/coastal) roles. The design 
will feature a retractable undercarriage, 
rear loading ramp, and enough headroom 
for personnel to stand up. It is intended 
to fly at a speed of 315 km/h (170 knots) 
carrying 20 fully-equipped troops and will 
subsequently have a range of up to 1,000 
km (621 miles).

The HAWK and Heavy Future

There are still many exciting projects 
ahead of the Turkish Aerospace Rotary 
Wing Division. The TUHP – Turkish Utility 
Helicopter Programme, designated T70, 
is a development based on the Sikorsky 
S70i. Over the next decade more than 
100 aircraft are expected to be manufac-
tured and delivered across the Turkish Air 
Force, Land Force, and Special Forces, the 
National Police and Gendarmerie, and 
also to the Turkish General Directorate of 
Forestry. In 2014, the Turkish authorities 
signed a contract with Turkish Aerospace 
and their sub-contractors to manufac-
ture the TUHP; two years later, Sikorsky 
themselves accepted a S-70i airframe 
from their Polish subsidiary for the TUP 

Directorate (SHGM) and the European 
Aviation Safety Agency.

Wings of the HAWK

Like the famous Bell UH-1 HUEY, its devel-
opment and replacement post-Vietnam is 
the Sikorsky S-70 BLACKHAWK. For al-
most three decades, the Turkish Armed 
Forces have operated the S-70/UH-60 
variant in their Land Forces, Jandarma, 
and National Police, and the naval variant 
S-70B SEAHAWK in their Navy. 
Turkish Aerospace are involved in mod-
ernisation programmes for the rotary 
wing platforms across the Turkish Armed 
Forces. These capabilities are mainly avi-
onics-based such as Modular Integrated 
Avionics Architecture, Growth Capabil-
ity, Multiple Operating System and Hard-
ware Support, Integrated Mission Plan-
ning Systems, and more. 

The 10-Tonne Project

The Turkish Land Forces aviation element 
has entered the heavy lift role in the last 
couple of years, operating the new Boe-
ing CH-47F CHINOOK to provide heavy lift 
across the armed forces. However, one of 
the current major projects for Turkish Aer-
ospace is the development of a 10-tonne 
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