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Military Power is the 

Embodiment of the Overall 

Power of the Nation

This may explain the great powers’ keenness to make announcements from 
time to time about having a sophisticated system of weapons, with the aim of 
enhancing the credibility of their deterrence strategy against rival countries. 
The former U.S. President Donald Trump once said that his country does not 
want to use its most powerful weapon in the world; it would be enough for 
them to own it.
Military force is part of the means of hard power that countries employ to at-
tain the goals of their foreign policy, especially in foreign conflicts and crises 
management. This was evident during the Cold War era, when the arms race 
between the United States and the former Soviet Union was the basis of mu-
tual deterrence between them. Military force is still now the most important 
tool for implementing the foreign policy of the major and regional powers. 
Although modern defence theories indicate that military power cannot have 
full impact in isolation from other aspects of power, especially technological, 
economic, political and cultural aspects. Developments and data in the region-
al and international environments over the past years clearly indicate that mili-
tary power still constitutes the main mainstay of a nation’s comprehensive 
power and political weight in the international order. This would take us back 
to the realistic theory in international relations, which considers military force 
as the cornerstone of the comprehensive strength of states. As such, nations 
seek to maximise their military power, as it is the most important means to 
achieve their national interests.
Many national security and strategy experts agree that military power still con-
stitutes the main factor for maximising the comprehensive power of countries 
and the optimal performance to enhance their political influence in the inter-
national order. On the one hand, it provides an environment that guarantees 
for countries growth and development in other fields. On the other, it supports 
the foreign policy of countries, reinforces their positions on various issues and 
imparts on them credibility, influence and effectiveness. An example of this is 
the military deterrence strategy adopted by the U.S. towards some regional 
powers, which limited their moves, since they knew that any hostile behaviour 
from their side would be met with a military endgame.
Military power and the associated advanced defence industries and state-of-
the-art technical environment constitute the most important components of 
the comprehensive strength of any country. They not only enhance the deter-
rence of the armed forces, but also help support the economies of countries 
and boost development of their human resources and technological capabili-
ties.
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The concept of 

military power is not 

limited to the physical 

aspect, which includes 

military equipment, 

technological 

capabilities and combat 

readiness of armies. It 

also includes the moral 

effect and yield of such 

power, especially its 

impact on the conduct 

of others or the 

pressure it applies to 

them to adopt a certain 

behaviour towards a 

particular issue. In other 

words, the threat to use 

military force may have 

the same desired effect 

in case it is used.
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Farnborough Airshow            
Success Signals Revival of 

Aerospace Sector
For decades, the Farnborough International Airshow (FIA) has remained a prominent international platform for the 

aerospace and defence industry. This year, its role soared to even greater significance with FIA2022 serving as the first 

major event to reconnect stakeholders in the sector after the global disconnect caused by the pandemic.
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From setting the agenda on aviation’s path to NetZero at the 
inaugural Aerospace Global Forum, establishing new part-
nerships at the Business Connections Exchange, and bring-
ing the next generation of innovators together with industry 
at Pioneers of Tomorrow, FIA2022, which took place between 
July 18-22, turned out to be a welcome return for the busi-
ness of aerospace.
Setting the course of the industry for decades to come, sus-
tainability, net-zero, advanced air mobility and space were 
the leading topics for exhibitors and attendees at the event, 
highlighting the industry’s dedication to driving positive 
change and building a more efficient, greener future.
The Airshow was opened by Prime Minister Boris Johnson, 
who welcomed global leaders from the aerospace and avia-
tion industries to Farnborough, UK. Throughout the week, 17 
ministers attended the Airshow alongside more than 30 
Members of Parliament.
Global Partnerships 

A strong backlog of aircraft and engine orders, billion-dollar 
global partnerships and contracts across the aerospace, 
space and defence supply chains were revealed by globally 
recognised leaders such as Airbus, Boeing, Rolls-Royce, Easy-
Jet and Embraer.
Airbus and Boeing announced deals between them worth 

US$4.5bn to the UK at current programmes and prices with 
277 confirmed aircraft orders and a further 81 options.
The deals, discussions and conversations at the Airshow 
demonstrated that across the sectors, there is clear recovery 
following the global pandemic. 
Announcements by the Prime Minister and senior cabinet 
Ministers on the first days of the show included the Jet Zero 
Strategy, the Aerospace Growth Partnership Destination Net 

“Total deals on aircraft 

made across the show, 

including firm, options and 

commitments on aircraft, 

including business and 

regional jets, comes to 

US$50.8 bn”

Kevin Craven, CEO of ADS Group

Aerial shot of show site
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Zero Strategy and new Future Combat Air Strategy, acceler-
ating the UK’s leading position within the global aerospace 
arena.
Opened with a virtual message from the Prince of Wales, the 
inaugural Aerospace Global Forum showcased the demand 
for collaboration within the industry and the wider ecosys-
tem, providing a panoramic look at the disruptive and exis-
tential challenges of the 21st Century and actionable steps 
to a cleaner, more efficient generation of aerospace.
Pioneers of Tomorrow

The Pioneers of Tomorrow saw thousands of young people 
attend the show to learn more about the exciting and fasci-
nating careers available in the UK aerospace, defence, secu-
rity and space industries.
Gareth Rogers, CEO of Farnborough International, noted: 
“Farnborough International Airshow has cemented its posi-
tion as the place to have important conversations about the 

future of aerospace. I look forward to seeing the innovation 
and pioneering partnerships established at the event be-
tween exhibitors and leaders continue to flourish.”
Kevin Craven, CEO of ADS Group, added: “It was fantastic to 
see increased and renewed confidence in the global aero-
space industry as sustained recovery from the pandemic con-
tinues. Total deals on aircraft made across the show, including 
firm, options and commitments on aircraft, including busi-
ness and regional jets, touched US$50.8 bn. There is a clear 
demand for newer, greener and fuel-efficient aircraft along-
side increasing market recovery as the sector looks to acceler-
ate progress towards net zero by 2050.”
Space Zone

The Space Zone at FIA2022, hosted in one of the brand-new 
sound stages, proved to be one of the most popular and suc-

Pioneers of Tomorrow 

highlighted exciting careers 

for youngsters

Boeing became founding 

member of University of 

Sheffield’s EIC
Pioneers of Tomorrow Activity

Red Arrows and RAF Typhoon

Static display - Embraer Tech Shark
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cessful parts of the show. Featuring exhibitors from a wide 
range of space-driven companies and Space Agencies from 
around the globe, the variety of ideas being shared and 
showcased was immense. The dedicated Space Theatre put 
on a comprehensive five-day schedule of pioneering and en-
gaging content, welcoming inspirational speakers and key 
figures from the space industry.
SAF Move by Boeing

The FIA2022 drew aviation fans to the UK to explore and ex-
perience the newest innovations in aerospace. Boing put its 
aircraft on display for thousands of people to see, hear and 
touch.
The company’s fuel-efficient 737-10 and 777-9 flew to the 
show on a blend of sustainable aviation fuel; an all-electric 
vertical-takeoff-landing (eVTOL) air taxi was also debuted by 

the company with its joint venture Wisk Aero.
Boeing highlighted other autonomous capabilities — including 
the MQ-25 uncrewed aerial refueller and the Airpower Teaming 
System — and unveiled modelling tools that will help the avia-
tion industry reach net-zero emissions by 2050.
Boeing became the founding member of the University of 
Sheffield’s Energy Innovation Centre (EIC), leading the way for 
the company to help develop and bring SAF to the market.
The EIC includes the Sustainable Aviation Fuels Innovation Cen-
tre (SAF-IC), a first-of-its-kind facility in the UK that will help test 
and certify new sustainable aviation fuels (SAF), and the Transla-
tional Energy Research Centre (TERC), which will contain pilot-
scale production facilities suitable for investigating different 
methods of producing SAF.
SAF offers the most immediate and greatest potential to decar-
bonise aviation over the next 20 to 30 years. Sustainably pro-
duced jet fuel reduces CO2 emissions by as much as 80 per cent 
over the fuel’s lifecycle with the potential to reach 100 per cent 
in the future. Made from several feedstocks, SAF is certified for 
commercial use and can be blended by up to 50 per cent with 

Airbus, Boeing announced 

deals between them worth 

US$4.5bn

An eVTOL air taxi was 

debuted by Boeing at the 

show
Wisk Aero all-electric, self-flying eVTOL air taxi
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traditional jet fuel without modifications to airplanes, en-
gines or fuelling infrastructure. 
Boeing has committed to deliver its commercial airplanes ca-
pable and certified to fly on 100 per cent SAF by 2030.
“In order for the aviation industry to meet its net zero carbon 
emissions commitment by 2050 it will take all of us collabo-
rating and investing in scientific research and testing,” said 
Brian Moran, Boeing’s vice president of Global Sustainability 
Policy and Partnerships. 
Airbus’ Clean Hydrogen Push

During FIA2022, Airbus joined the world’s largest clean hy-

drogen infrastructure 
investment fund, 
managed by Hy24 — 
a joint venture be-
tween Ardian, a world-
leading private invest-
ment house and 
FiveTHydrogen, an in-
vestment manager 
specialising in clean hydrogen investments.
Hy24’s investment fund will provide financial capital to back 
credible, large-scale green hydrogen infrastructure projects 
world-wide. Airbus’ involvement assures its commitment to 
the scaling up of a global hydrogen economy, a prerequisite 
for the successful entry-into-service of its zero-emission 
commercial aircraft by 2035.
“Since 2020, Airbus has partnered with numerous airlines, 
airports, energy providers and industry partners to develop a 
stepped approach to global hydrogen availability,” said Kar-
ine Guenan, VP ZEROe Ecosystem, Airbus. “Joining a fund of 
this magnitude demonstrates Airbus’ continuously active 
role in infrastructure investments for the production, storage 
and distribution of clean hydrogen worldwide.” 
“We are delighted that Airbus has joined the fund along with 
other key industrial and financial investors,” remarked Pierre-
Etienne Franc, the CEO of Hy24. “Hy24 is well-positioned to 
identify and accelerate the development of clean-hydrogen 
infrastructure companies to meet today’s needs and ensure 
tomorrow’s transportation and logistics.” 
LAAC Helicopter Order

London’s Air Ambulance Charity (LAAC) – the helicopter 
emergency medical service (HEMS) for the UK’s capital — or-
dered two Airbus H135 helicopters for the renewal of its fleet 

Space Zone featured 

exhibitors from companies 

and Space agencies

Vertical Aerospace’s display at the show 

AGF Theatre at FIA

Space Zone
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under a contract 
signed at the Farn-
borough Interna-
tional Airshow.
Airbus Helicopters 
UK Head of Civil 
Business Gary Clark 
stated: “It’s nearly 35 
years since we pro-

vided LAAC’s first ever helicopter — a Dauphin — and it will 
be satisfying to once again see them flying our helicopters.”
The two aircraft will be delivered in 2024 and will operate pri-
marily from LAAC’s helipad base at the Royal London Hospital 
in Whitechapel, which is one of the highest in Europe. LAAC’s 
advanced trauma team treated 1,713 patients in 2021.
Charles Newitt, LAAC Deputy CEO, said: “We are impressed 
with the medical capability that we can pack into the H135. 

The issue of ground safety is very important to us as we fre-
quently have to operate into physically constrained emer-
gency locations with a constant risk of the public being pres-
ent. The compact size of the H135 plus its Fenestron tail rotor 
and high ground clearance are attractive features for us.”
The H135 is the market leader in emergency medical services 
(EMS) worldwide and can be fitted with a wide range of EMS 
configurations, providing direct access and ample room for 
patient care. With the lowest operating and maintenance 
costs in its class, the proven H135 family of aircraft incorpo-
rates Airbus’ Helionix avionics suite and has recently received 
an alternate gross weight increase for an additional 265lbs 
(120kg) of useful load.
Airbus Helicopters provides some 55 per cent of the 2,600 
EMS helicopters flying in the world today and two-thirds of 
the air ambulance fleet in the UK.
Reality7e Simulator

During the event, L3Harris Technologies was selected by Air-
bus to supply an A320-family full flight simulator for its Tou-
louse Training Center.
“L3Harris’ collaboration with Airbus serves as a milestone in 
our pilot training commitment to customers,” said Alan Craw-
ford, President, L3Harris Commercial Aviation. “The Reality7e 
simulator will be the most sophisticated high-fidelity L3Har-
ris training device for Airbus platforms, providing airlines 
ease and flexibility to train their pilots.”
The Reality7e FFS provides a suite of maintenance and sup-
port utilities, including a secure customer portal that details 
software versions for future upgrades and enhancements, 
reducing the airline’s lifetime ownership costs.
Embraer-BAE Systems’ MoUs

Embraer and BAE Systems announced the signing of two 
memorandums of understanding (MoUs) at the Airshow.

USAF F-35 pilot with his 

Collins Aerospace helmet

Supernal Stand
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The first MoU aims to establish a strategic partnership 
between BAE Systems and Embraer to collaborate in 
markets in which BAE Systems has a significant presence, 
including selected markets in the Middle East, for exam-
ple, the Kingdom of Saudi Arabia. The second MoU con-
firms intent to create a joint venture to develop a defence 
variant of Eve’s electrical vertical take-off and landing 
(eVTOL) vehicle. 
The C-390 Millennium and its air-to-air refuelling config-
uration, the KC-390, are the new generation of multi-role 
military transport aircraft already delivering unrivalled 
mobility and cargo capacity, rapid re-configurability, 
high availability, improved comfort and flight safety, as 
well as reduced operational costs through its life cycle — 
all in a single platform.
For the eVTOL collaboration, the companies intend to 
create a joint venture that will bring together the com-
plementary skills of Embraer and BAE Systems to pursue 
the potential development of a defence variant, with Eve 
being the platform provider.
ATR Secures Orders

Aircraft manufacturer ATR, reaffirmed its leadership in 
the regional aviation market with the signing of new 
deals and Global Maintenance Agreements, and in the 
future, with its updated 20-year market forecast.
ATR secured new orders from Japan’s ORC and Gabon’s 
Afrijet, respectively selecting the ATR 42-600 and the ATR 
72-600 as the lowest CO2 emission and economical re-
gional aircraft on the market. 

ATR continues to enlarge its footprint in Japan as Feel Air is looking 
to operate a fleet of up to 36 ATR aircraft, and the manufacturer is 
also getting support from the leasing community, as newly 
formed lessor Abelo is to acquire 20 aircraft, including 10 ATR 42-
600S – the Short Take-Off and Landing version.
ATR’s new 20-year global market forecast, disclosed at the show, 
demonstrates that essential connectivity benefits not only emerg-
ing markets but also mature economies. Communities across the 
globe will always need quick and affordable access to healthcare, 
education and fresh produce.
Fabrice Vautier, ATR Senior Vice-President Commercial, comment-
ed: “In mature markets, the acute awareness of the environmental 
challenge is the main driver for change across the entire aviation 
ecosystem. While in Asia Pacific, Latin America, or Africa, for in-
stance, the challenge is to provide a low-fare alternative to time-
consuming mobility options. Profitability for the operators and 
comfort for the passengers are paramount, and the ATR-600 family 
is making a difference, offering sustainability, comfort and reliabil-
ity. This is why our forecast predicts a total market of close to 2,500 
aircraft over the next 20 years.”
What’s Next

The Farnborough International Airshow is hosted every two years 
and the next show is slated for 22-26 July, 2024.
There are also plenty of events taking place before the 2024 event 
including Space-Comm this month, which welcomes the leading 
space companies to Farnborough to connect and discuss the fu-
ture commercialisation of the space industry.
Reference Text/Photo:
www.farnboroughairshow.com
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Held after Three Years, 
RIAT 2022 Comes out 
with Flying Colours

Visitors included representatives from the Kingdom of Bah-
rain — the 57th nation to participate in RIAT with its first ever 
appearance, and A-list aviation enthusiast, Tom Cruise.
Paul Atherton, Chief Executive of the RAF Charitable Trust En-
terprises, the organisers of RIAT, said: “I’ve been blown away 
by the support we received for the long-awaited return of 
RIAT. Around 200,000 people were at the venue during the 
weekend —visitors, volunteers, partners, and all those in-
volved in the build. I’d like to personally thank every single 
one of them for helping RIAT to return with such success.”
From 15 - 17 July, RAF Fairford played host to a three-day-
long extravaganza of flying displays, static exhibits, and in-
teractive family entertainment. 
The first Air Tattoo was staged in 1971 at North Weald airfield 
in Essex with just over 100 aircraft taking part. From these 
small beginnings the show became the International Air Tat-
too in 1976, and recognition of its unique status was granted 
by Her Majesty The Queen in 1996, at which time the current 
Royal International Air Tattoo title was adopted. From 1973 to 
1983 the Air Tattoo was held at Greenham Common before 

moving to RAF Fairford in 1985.
Excitement was high, with tickets to all three days selling out 
before the show, and flying displays being extended to over 
eight hours to accommodate those from around the world 
who wished to participate.
USAF’s 75th Anniversary

Centred around the joint themes of “Training the Next Gen-
eration”, the United States’ Air Force’s 75th anniversary, and 
with a specific focus on sustainability, the show featured a 
spectacular line-up of aircraft. For the USAF, this included the 
E-4B, one of only four of its kind in the world. 
The show organisers say they are measuring the impacts of 
the event in order to help them make improvements to their 

Three years since its last edition, the Gloucestershire-based airshow, Royal International Air Tattoo (RIAT), made its tri-

umphant return with what its organisers say is its most successful show ever. The airshow welcomed 266 aircraft and 

1,500 crew members from across the globe in a celebration of aviation, science, and engineering. 

The airshow welcomed 

266 aircraft and 1,500 crew 

members
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carbon footprint over the next few years. 
Changes have already been taking place at this year’s show 
with the reduction in single use plastics, all waste being di-
verted from landfill, increased recycling of large event items 
and working with partners and exhibitors to highlight the in-
novations in aviation sustainability.
Cutting-edge sustainable examples included the fully-elec-
tric Pipistrel Electro, and the synthetically-fuelled Ikarus C42.
From astronauts to fighter pilots to ground and air crew, the 
show was filled with opportunities to interact with the peo-
ple who make the world of aviation turn. 
With the help of the RAF Charitable Trust, the charity for 
whom RIAT raises funds, a number of high-profile guests en-
thralled crowds in the Techno Zone with stories of trailblaz-
ing careers, intrepid space exploration, and cutting-edge sci-
ence and technology.
Jo Salter, the UK’s first female fast jet pilot and an Ambassa-
dor of the RAF Charitable Trust said: “As incredible as the air-
craft displays were, I was also taking a minute to appreciate 
the sight of young people returning to RIAT with excitement 
and enthusiasm. The RAF Charitable Trust has done a stellar 

job of curating exhibitions, speakers and events that will in-
spire young people to fulfil their potential. I’m sure many chil-
dren who visited the event left as future pilots, engineers and 
scientists because of what they experienced.”
Appetite for the show was sky-high after its three-year hiatus, 
with visitors coming from all over the world to see RIAT’s re-
turn. While many used the shuttle bus and park-and-ride ser-
vices from Cheltenham and Swindon, one arrival had its 
roots firmly in Hollywood.  
Top Gun star Tom Cruise’s visit was a closely-guarded secret, 
and the star spent time with RIAT visitors and volunteers, tak-
ing time to talk with those who had been inspired by his own 
passion for aviation.
Jo Salter said: “I had the amazing opportunity to host Tom 

cacaccaca bbrrbrbrbrbonoonoonon ffffff f foooooooooo tttptptpptptppppppp iiiiririririririirirrir tttttntntnnttntnnntnnt oooo  oveveveevvevevveeveveveveveeveeveeeevvvevevveev rrrrrrrrrrrr rr thththtthhththtttthttthhthhthtthththtttt eeeee ee e nennenennnennne ttxttxtxtxtxtx fffff fewwewewweww yyyy yyyyyeaeeaeaeae rsrsrsrs.. 
ChChanangegess hahaveve a alrlreaeadydy b beeeenn tatakikingng p plalacece a att ththisis y yeaear’r’ss shshowow 
with the reduction in single use plastics, all waste being di-
verted from landfill, increased recycling of large event items
and working with partners and exhibitors to highlight the in-
novations in aviation sustainability

The first Air Tattoo was 

staged in 1971 in Essex with 

just 100 aircraft
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Cruise on Saturday and saw first-hand his passion for aviation 
and inspiring the next generation.”
Cruising at Altitude

Tom Cruise arrived in style by flying his Aerospatiale AS350B3 
Ecureuil helicopter right into the heart of the action.
A firm favourite of many celebrities, the RIAT can now add an-
other Hollywood A-lister to its long list of supporters.
With the recent release of Top Gun: Maverick, Tom Cruise’s 
visit comes at a time when passion and interest in aviation is 
at an all-time high. 
Paul Atherton stated: “Tom’s visit is something we were try-
ing really hard to keep under wraps but keeping secrets like 
that is hard when they’re so exciting! The Top Gun films and 
Tom’s famous passion for aircraft and flying have really 
helped to catapult aviation into the spotlight, which will help 
promote and inspire future generations of young people. 
RIAT is a home for those who appreciate the brilliance and 
excitement of the aviation world, so I am delighted to be able 
to welcome Tom to that home.”
Black Eagles Grab Accolades

The Republic of Korea Air Force display team, the Black Ea-
gles, returned to RAF Fairford for RIAT 2022 after 10 years 
since their previous and only appearance at the Air Tattoo, 

where the team literally stole the show, quickly cementing a 
reputation as one of the best aerobatic display teams in the 
world by winning Best Overall Flying Demonstration plus 
voted best display by Friends of the Royal International Air 
Tattoo (FRIAT).
Flying eight examples of the indigenously developed and af-
terburner equipped KAI T-50 Golden Eagle advanced jet 
trainer, the team were reformed in 2009 and this marks only 
the second time they have visited Europe.
Famed for their pinpoint accuracy and sophisticated ma-
noeuvres, their jaw-dropping repertoire includes the now-
famous “Taegeuk” — a representation of the South Korean 
flag drawn in aerial smoke.
This time around, the Black Eagles won the King Hussein Me-
morial Sword for best overall flying demonstration and the 
As the Crow Flies Trophy, the top two honours at RIAT.
The Black Eagles held a 25-minute show once daily for three 
consecutive days. On the first day of RIAT, the team per-

High-profile guests 

enthralled crowds in the 

Techno Zone

Leonardo’s helicopters took part in flying display

C-130 H Hercules of the Royal Jordanian Air Force
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formed the Taeguk sequence, which saw the jets form the 
shape of the Korean national flag Taegeukgi. They also 
showed 24 high-level manoeuvres.
STEM Techno Zone

The Techno Zone has aviation at its heart and is where the 
STEM subjects; Science, Technology, Engineering, and Maths, 
are brought to life. There were lots of cutting-edge exhibits 
and interactive activities designed to engage and inspire fu-
ture engineers at the show.
The Inspire Stage, introduced in 2022, was brought to the 
Techno Zone by the RAF Charitable Trust as a medium for 
sharing enthusiasm for all things STEM with engineers and 
scientists to inform and inspire.
Some incredible guests at the event included Tim Peake, 
Charles Duke, Andrew Smyth, and many more. 
Three prototypes from the Primary Engineer’s year-long ‘If 
you were an engineer’ competition — in which primary 
school children develop a product which is then taken to the 
prototype stage by a team of university students — were 
presented at RIAT 2022, where the RAFCT-supported 2023 
competition was also launched.
Embraer Presents KC-390, A-29

With its products currently available in more than 60 coun-

tries, Embraer made its presence felt at RIAT too. 
The multi-mission KC-390 Millennium aircraft from the Brazil-
ian Air Force (FAB) was on static display, alongside the A-29 
Super Tucano light attack and training aircraft.
The C-390 Millennium and its air-to-air refuelling configura-
tion, the KC-390, are the new generation of multi-role mili-
tary transport aircraft delivering unrivalled mobility and car-
go capacity, rapid re-configuration, improved comfort, and 
flight safety, as well as optimal management of reduced op-
erational costs through its life cycle — all in a single platform. 
Since its first delivery to FAB in 2019, the KC-390 Millennium 
has proven its capability and reliability. The aircraft was ex-
tensively used in operations to transport equipment and 
medical supplies, ranging from liquid oxygen to vehicles 
across Brazil at the peak of the COVID-19 outbreak. 
The FAB’s current fleet of KC-390s stands at five units. Togeth-
er, the fleet has exceeded 5,000 flight hours in operation with 
a mission completion rate of 97 per cent, demonstrating out-

Black Eagles returned to RAF 

Fairford for RIAT 2022 after 

10 years

F-16 MLU Belgian Air Force 350 Squadron special livery

An Eurofighter ready to be delivered to the Kuwait Air 

Force was on display at RIAT
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standing availability and productivity in its category.
Regarding the A-29 Super Tucano aircraft, the worldwide 
fleet reached 500,000 flight hours earlier this year. With more 
than 260 units delivered, the aircraft has already been select-
ed by over 15 air forces worldwide, with the most recent de-
liveries being to the Philippines and Nigerian Air Forces.
Leonardo’s Activities

Leonardo supported RIAT, playing a central role in the STEM 
Techno Zone. Several Leonardo aircraft, including the AW149, 
an RAF Typhoon, and the Italian Air Force’s M-346 and C-27J 
flew during the show. Many of them, along with the Royal 
Navy’s AW159 Wildcat and AW101 Merlin, both made by 
Leonardo, were on static display.
Over the past 100 years, Leonardo has designed and built 
some of the UK’s most iconic aircraft and developed a range 
of sensors that help guide them on their missions, identify 
their targets and protect them against incoming threats.
At this year’s RIAT Techno Zone, visitors had the opportunity 
to meet some of its young engineers, hearing why they chose 
a career in STEM and learning about some of the technology 
behind many of the aircraft on display, through hands-on in-
teractive activities including: Thermal imaging camera: See 
yourself purely in the infrared and take and print a selfie using 
the thermal imaging technology. The Horizon technology, 

developed at the Southampton site, is behind many military 
night vision systems and is now being used to capture amaz-
ing footage on nature programmes such as Planet Earth 2, 
Dynasties and Springwatch;
Miysis: Sense and Detect — this exhibit simulates a real-life 
Miysis Direct Infrared Countermeasure, detecting threats 
and tracking them around the room;
AW101 Search & Rescue — can you locate and rescue those 
lost at sea with our AW101 exhibit? Cranking the handle will 
turn the miniature helicopter’s blades and cause it to lift off, 
after which attendees can steer it towards flashing red lights. 
Hovering over the lights will turn them green, saving the 
stranded seafarers.
Range of Aircraft

The Kingdom of Bahrain’s C-130J Hercules aircraft visited the 
Air Tattoo for static display and was warmly welcomed at RAF 
Fairford.
A Kawasaki C-2 aircraft from the Japan Air Self Defense Force 
arrived for static display to showcase the impressive trans-
port aircraft.
The NATO Airborne Early Warning & Control Force earlier 
confirmed availability of their aircraft for the Air Tattoo, and 
one of its E-3A Sentry aircraft performed a flypast during the 
flying display.

Inspire Stage was brought to 

the Techno Zone by the RAF 

Charitable Trust

The Kingdom of Bahrain sent 

an aircraft for the first time

Leonardo M-346 is a twin-engine, 

tandem-seat aircraft with fully 

digital flight controls and avionics
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Visitors to RIAT were also treated to an appearance from the 
amazing Airbus BelugaXL performing two flypasts during 
the flying display programme.
The RAF Red Arrows flew with the RAF’s new Poseidon mari-
time patrol aircraft to open the RIAT flying display and the 
venue also witnessed a unique pairing of the RAF Red Arrows 
alongside the ROKAF Black Eagles.   
Village Green

The Village Green was a new immersive experience for 2022 
encapsulating a range of features and activities for everyone 
including the popular Vintage Village. Located in the Green 
Zone to the western end of the showground, the Village 
Green provided a perfect location to view the fantastic flying 
displays and was also close to some of the display teams’ air-
craft.
Volunteers Reunite

Two aircraft enthusiasts who grew up together in India were 
reunited after 10 years while volunteering at the world’s larg-
est military airshow.
Ankur Sharma and Kunal Bharti were volunteering at the 
Royal International Air Tattoo for the first time this year in the 
hospitality team, managing the chalet clients.
The two went to kindergarten and school together in Delhi 
before each of them moved away in their 20s. Whilst they 

have kept in touch over the years, their stint at the airshow is 
the first time they’ve seen each other in 10 years.
Ankur, who lives in Melbourne, Australia, has been volunteer-
ing at Avalon airshow in the city for 15 years but decided a 
stint at the Air Tattoo would provide an opportunity to re-
unite with his friend.
The RIAT has a team of 1,500 volunteers, working in roles 
ranging from customer service and hospitality to site and en-
gineers.
Excitement Builds for 2023

There are still several months to go before #RIAT23 and en-
thusiasts have already bought nearly all Saturday’s super 
early bird tickets.
On 14-16 July 2023, RAF Fairford will be buzzing with excited 
visitors and the Cotswolds will echo once again with the 
thrilling sights and sounds of several hundred aircraft of all 
shapes and sizes, from all eras and countries of the world, 
gathering for the adrenalin-fuelled occasion.
The Royal Air Force Charitable Trust benefits from the profits 
of all sales and has supported a diverse range of initiatives 
totalling millions of pounds — from engineering and flying 
scholarships to adventurous training grants.
Reference Text/Photo: 
www.airtattoo.com

Village Green was a new 

immersive experience for 

2022

#RIAT23 enthusiasts have 

already bought nearly all 

Saturday’s super early bird 

tickets!

F-35 Lightning II on display with a North American F-86 Sabre
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UAE President Attends Al Alamein 
Meeting in Egypt

Al Bowardi Discusses Military 
Cooperation with Chief of Staff of 
Sudanese Armed Forces

President His Highness Sheikh Mohamed bin Zayed Al Nahy-
an recently attended the fraternal consultative Al Alamein 
Meeting, which was called by Egyptian President Abdel Fat-
tah el-Sisi. The event was also attended by King Hamad bin Isa 
Al Khalifa of Bahrain and King Abdullah II of Jordan.

During the meeting held in Al Alamein 
City, Mersah Matruh Governorate, the 
leaders discussed fraternal relations, 
various aspects of cooperation, and 
joint work, especially in the economic 
and development partnerships and 
ways to enhance them.
In this regard, the leaders renewed their 
support for any effort and endeavour to 
enhance peace, stability and joint coop-
eration at various levels, based on trust, 
mutual respect and common interests 
to achieve the aspirations of the re-

gion’s people for progress, prosperity and development.
They also discussed several issues and took stock of the latest 
regional and international developments. The leaders empha-
sised their keenness on continuous fraternal consultations, 
which would boost stability and prosperity in the region.

Mohammed bin Ahmed Al Bowardi, Minister of State for De-
fence Affairs, recently received, in his office, Lt. General Mu-
hammad Othman Al Hussein, Chief of Staff of the Sudanese 
Armed Forces, and his accompanying delegation.
During the meeting, Al Bowardi welcomed Lt. General Al 
Hussein and his delegation, commending the positive devel-
opments in the bilateral ties between the two countries in 
light of the support of President His Highness Sheikh Mo-
hamed bin Zayed Al Nahyan.
“The relations between the UAE and Sudan are a model of 
effective overall cooperation, supported by the convergence 
in their views and stances towards the region and the rest of 
the world,” Al Bowardi said. He further noted that the UAE’s 
leadership has repeatedly affirmed its support for Sudan on 
various occasions.

The two sides also discussed the ongoing overall coopera-
tion between the UAE and Sudan and highlighted the keen-
ness of the two countries to enhance their relations, most 
notably in military and defence areas.
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Abu Dhabi to Host 

GLOBALEM Conference

The Technology Innovation Institute (TII), a leading sci-

entific research centre and the applied research pillar of 

Abu Dhabi’s Advanced Technology Research Council 

(ATRC) announced that its Directed Energy Research 

Center (DERC) will organise the upcoming edition of 

GLOBALEM, a high power electromagnetic (HPEM) con-

ference.

Set to run from November 13 to 17 at St. Regis Abu Dhabi, the 
conference marks the first high-profile event DERC is hosting 
since the launch of its state-of-the-art research facility spe-
cialised in conducting prequalification tests at the Tawazun 
Industrial Complex in Abu Dhabi – comprising five special-
ised labs, each dedicated to a specific high-energy physics 
domain. 
The illustrious conference was first held in 1978 as the Nucle-
ar Electromagnetic Pulse Meeting (NEM) in Albuquerque, 
New Mexico, U.S., with the support of an eminent scientist in 
the electromagnetic field, Dr. Carl Baum and the Summa 
Foundation that he established.
Unpacking the challenges and opportunities that currently 
exist as well as those evolving every day in the crucial field of 
electromagnetics, the conference is set to draw the interest 
of experts from fields as diverse as pulsed power technolo-

gies, high voltage generator, microwave radiation, covering 
analytical and numerical modelling as well as experimental 
validation.
All eyes will be trained on the Best Student Paper Award 
(BSPA), to be presented to up to two outstanding papers 
whose first author is a student. The award is granted only to 
full papers submitted and presented in addition to the regu-
lar extended abstract required for the conference. The award 
recipients will receive a certificate and a cash prize of US$500. 
Likewise, the Young Scientist Award (YSA) will recognise a 
young researcher under 35 who has made innovative contri-
butions in fields related to high-power electromagnetics.
Highlighting the significance of the conference for the TII 
ecosystem and Abu Dhabi, Dr. Chaouki Kasmi, Chief Re-
searcher, DERC, said: “High Power Electromagnetics is one of 
those hot areas in focus today for us at DERC, given the varied 
number of applications and sectors it straddles – from your 
everyday generators, motors, and transformers to maglev 
trains and astronomy to health care and everything in be-
tween. We are even focusing on innovations that can treat 
certain types of cancer. Being able to convene so many glob-
al experts in Abu Dhabi is unprecedented and is a big deal for 
TII and the region.”
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In a First, HMAS Canberra Stows an 
Osprey at Sea

X-Bow Systems (X-Bow) recently confirmed the first launch of 
its Bolt Rocket at White Sands Missile Range. Bolt is the first 
vehicle in X-Bow’s new suite of modular boost rockets. The 
mission, named XL-2, carried a Payload Test Vehicle for the 
U.S. Department of Energy’s Los Alamos National Laboratory 
(LANL). With the success of this launch, the X-Bow team con-
tinues to usher new technologies, capabilities and competi-
tion into the solid rocket motor (SRM) Industrial Base.
X-Bow’s team will examine the XL-2 mission data, inspect the 
recovered hardware and move on to test its additively manu-
factured solid propellant technology on its second mission, 
sponsored by the U.S. Army Space and Missile Defense Com-
mand (SMDC) and the Department of Defense Innovation 
Unit (DIU). Multiple further launches of increasing size and 
capabilities in support of and under contract with additional 
customers are scheduled through 2024 and beyond. X-Bow 
also continues to offer its Bolt ‘Orbital Vehicle’ to the U.S. 
Space Force on the OSP-4 contract.
The Bolt launch follows last month’s successful static fire of 

X-Bow Systems Launches Bolt Rocket

the 32” diameter Ballesta Solid Rocket Motor. The Ballesta 
motor and the Bolt rocket were both built and assembled in 
tactical field conditions with minimal tools and handling 
gear.

Royal Australian Navy landing helicopter dock 
HMAS Canberra (L02) embarked two MV-22B Os-
prey military aircraft onboard and successfully 
moved the Osprey off the flight deck into the han-
gar for the first time at sea during Rim of the Pacific 
(RIMPAC) 2022.
The MV-22B’s operated from Canberra for the dura-
tion of RIMPAC, another first for the ship. Twenty-six 
nations, 38 ships, three submarines, more than 170 
aircraft and 25,000 personnel, participated in RIM-
PAC, which took place from June 29 to August 4 in 
and around the Hawaiian Islands and Southern Cali-
fornia.
A team of staff from the Aircraft Maintenance and 
Flight Trials Unit (AMAFTU) have embarked for RIMPAC, and, 
in a first for Canberra, the aircraft were been moved and 
stowed onboard.
Australian Army Major David Ellson said what the unit is 
achieving has taken some work by the AMAFTU to get to this 

point but is important for future capability and a great 
achievement to see.
“This is the first time at sea we have taken an MV-22B down 
from the flight deck onto the elevator lift and into the han-
gar,” Major Ellson said. 
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Nexter to Deliver 18 More CAESAR to 
French Army 

Diehl and Elbit Systems Continue 
Successful Cooperation

Nexter was recently notified by the French Ministry of the 
Armed Forces through the Direction Générale de l’Armement 
(DGA) of the order for new CAESAR artillery systems. The sys-
tems will be delivered to the French Army by summer 2024 at 
the latest. Nexter, together with the DGA, have demonstrat-
ed great responsiveness in setting up the production launch 
of 18 CAESAR systems within a few weeks.
To allow a rapid availability while awaiting the entry into ser-
vice of the CAESAR MkII, which will progressively equip the 
army’s artillery regiments from 2026 onwards, the Ministry of 
the Armed Forces has chosen the CAESAR MkI.
The CAESAR MkI is the first version of this 155mm artillery 
system mounted on a truck chassis. Being the lightest in its 
class (18t), it has a very low logistical weight and demon-
strates tactical, operational and strategic mobility.
The CAESAR is characterised by a fast battery start-up (less 

than one minute), a rate of fire of six rounds/minute and a 
very fast resupply (18 rounds/minute).
The selection of the CAESAR by several partner countries, 
such as Denmark, the Czech Republic, Belgium and Lithua-
nia, further shows the demand for the cutting-edge equip-
ment.

During the recently concluded ILA Berlin 
International Air Show, Diehl De-
fence and Elbit Systems signed a 
cooperation agreement on 
the equipment of German 
Armed Forces aircraft with 
a protection system.
The agreement is the con-
tinuation of the successful 
cooperation on the Direct-
ed Infrared Counter Mea-
sure System (DIRCM) that has 
existed since 2014. In this con-
text, Diehl Defence combines three 
SJ-MUSICTM (Multi-Spectral Infrared Coun-
termeasure) devices of the Israeli manufacturer to con-
stitute one DIRCM system securing 360-degree protection of 
the aircraft. DIRCM is currently being installed in the A400M 
and certified.

The DIRCM system serves the protection of 
large military and civilian aircraft 

against attacks from infrared-guid-
ed missiles. The protection sys-

tem is designed in such a way 
that it is connected with the 
guided missile warning sys-
tem and the Defensive Aid 
System via interfaces. It can 

be operated in all flight phas-
es without endangering urban 

or forested areas. Diehl Defence 
also provides Integrated Logistic 

Support (ILS) for the DIRCM system, as 
well as customer services in the field of repair, 

service and maintenance.
The companies also intend to cooperate on the smaller ver-
sion of DIRCM (MDS), which is suitable for helicopters and 
smaller aircraft. 
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ASAS to Provide Japan MOD with 
Hawkeye Parts
AAR Sumisho Aviation Services (ASAS), a joint venture 
launched by AAR CORP. and Sumitomo Corporation, an-
nounced a new agreement with Northrop Grumman for 
E-2D Advanced Hawkeye aircraft parts distribution. The Ja-
pan Air Self-Defense Force has been operating the E-2D 
since March 2019.
Under the five-year agreement, ASAS will be the distributor 
of certain Northrop Grumman parts to the Japan Ministry of 
Defense’s (JMOD) E-2D tactical airborne early warning air-
craft programme. ASAS will provide parts, demand forecast-
ing, stock component and spare parts inventory, and man-
age logistics to support the programme. This relationship, 
ASAS’ first with Northrop Grumman, builds on AAR’s and 
Sumitomo’s long-term relationships with the E-2 pro-
gramme, along with their combined strengths in offering 
product and service solutions to Japan’s defence sector.
“ASAS is enthusiastic about bringing our OEM Solutions ex-
pertise to the Japanese defence industry,” said Frank Landrio, 
ASAS Chief Executive Officer. “The global capabilities of ASAS 

Northrop Grumman to Lead U.S. 
Homeland Missile Defence Program
Northrop Grumman Corporation has been awarded an indefinite delivery, indefinite quantity con-
tract with a maximum amount of US$3,286,745,005 by the Missile Defense Agency (MDA) for the 
Ground-based Midcourse Defence (GMD) Weapon System (GWS) programme. 
The GWS programme defends the U.S. against intermediate and intercontinental ballistic missile 
attacks. Under this competitively procured contract, Northrop Grumman will provide design, devel-
opment, verification, deployment and sustainment support of new capabilities for GWS.
“As the GWS prime contractor, we will continue to work closely with MDA to optimise and develop 
modern missile defence systems to defend against evolving threats and provide advanced capabili-
ties for the warfighter,” said Scott Lehr, vice president and general manager, launch and missile de-
fence systems, Northrop Grumman. “GWS is part of Northrop Grumman’s land and sea-based mis-
sile defence systems that are enabled by our advanced missile warning and tracking space satellites. 
Together, we are delivering end-to-end capabilities that will protect the U.S. and its allies.”
GWS will transform the current ground system component of the GMD system by utilising a DevSec-
Ops approach leveraging proven digital transformation processes to update and modernise legacy 
code and warfighter capabilities and incorporate the Next Generation Interceptor fleet into the 
overall GMD system.

and our support of defence-critical missions position us to 
best service the JMOD.”
In November 2014, JMOD competitively selected the 
Northrop Grumman E-2D to fulfil an emerging next-genera-
tion airborne early warning requirement. Japan has operat-
ed 13 Northrop Grumman E-2C Hawkeyes since 1983 and is 
the largest E-2 operator outside the U.S.
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HENSOLDT Leverages Virtual and 
Augmented Reality
The successful use of HENSOLDT’s sensor solution is deter-
mined by intensive training on the system under realistic 
conditions. Virtual and augmented reality offers an addition-
al opportunity to work in a wide variety of controllable sce-
narios.
With cross-location marketplaces for virtual and augmented 
reality, the HENSOLDT focus is permanently on the exchange 
of possible application scenarios of VR/AR solutions.
In keeping with the motto “ONE HENSOLDT”, the company’s 
staff from different locations and line organisations meet in a 
community of practice to further utilise the opportunities of 
this technology.
Many HENSOLDT products, such as a TRML-4D radar and SE-
TAS high-performance optics, offer opportunities for VR/AR 
simulation by creating a “Digital Twin”, which saves time and 
money in development demos, and user training. These  Dig-
ital Twins can be used as cost-effective substitutes for real 
devices.
Today, HENSOLDT’s award-winning VR training system car-

ries out maintenance work on the Eurofighter Digital Map 
Generator (DMG), where users can experience the view of a 
soldier in the middle of an urban jungle with a “glass” tank 
and use the SETAS VR hazard recognition that leverages arti-
ficial intelligence. Ergonomics observations and set-up train-
ing on large-scale systems (e.g., TRML-4D, COBRA, etc.) can 
also be carried out.

MQ-9 Flies High at RIMPAC SINKEX

The first use of a U.S. Air Force MQ-9A Reaper, a remotely pi-
loted aircraft, occurred during the recently concluded Rim of 
the Pacific (RIMPAC) 2022 sinking exercise (SINKEX).
Participating in the SINKEX provided an opportunity for units 
from Australia, Canada, Malaysia and the U.S. to test weapons 
and systems in a simulated environment and marked a sig-

nificant development in maritime warfighting 
capability.
“They need us, and we need them,” said U.S. Air 
National Guard Capt. Phillip West, the RIMPAC 
MQ-9 maritime force integration lead. “That’s 
where RIMPAC comes into play.”
With the MQ-9 flying over the ocean as opposed 
to routine training in remote land locations, the 
main objective for the SINKEX was the gathering 
of practical data about operating in a maritime 
environment as opposed to a desert environ-
ment.
“The data that we have in a simulator feeds off of 

real-world engagements like SINKEX,” West said. 
“With what’s called the new Smart Sensor, they’re trying to 
build a database of what ships look like. They need us to actu-
ally do it so that they can build a database, and then they can 
fit it into a simulator so we can practice it and have more effi-
cient training.”



26

ISSUE 608 SEP 2022 Interview

Digital threats today are more resilient and persistent 

and intersect with daily security in unprecedented ways. 

Cyber-attacks have evolved from destroying and steal-

ing data to controlling weapons and infrastructure at-

tacks, and the damaging effect cannot be overstated. In 

an interview with Nation Shield, Waleid Al Mesmari, Se-

nior Vice President – Electronic Warfare & Cyber Technol-

ogies, EDGE, shed light on advanced technologies it in-

vests in, to enhance the country’s defence and discussed 

the company’s solutions contributing to the UAE’s indus-

trialisation strategy.

What are EDGE’s special plans for the Electronic Warfare 

& Cyber Technologies (EW&CT) cluster in 2022/2023?

Following our product development roadmap, we are fo-
cused on bringing disruptive solutions to the market with 
speed and efficiency. We are currently placing a major focus 
on expanding our secure communications and cyber capa-
bilities.
Network connectivity exposes an unsecured layer for data-
in-transit and is the source of the vast majority of cyber-at-
tacks. Due to this, the most sophisticated and strongest solu-
tions should be used by organisations to secure client infra-
structure and user data in transit between sites, whether lo-
cally on-campus or geographically dispersed across the 
world. This is an area of focus for the EW&CT cluster going 
forward.

EDGE
Leads the Way 
in Disruptive 
Defence Tech

We also have several contracts in the pipeline that will see us 
export our electronic warfare solutions, representing a sig-
nificant milestone in line with the UAE’s vision.
How do EDGE’s EW&CT solutions contribute to the UAE’s 

industrialisation strategy and promote the country’s 

reputation as a knowledge-based economy?

The UAE has a clear vision of transitioning to a knowledge-
based economy and becoming an exporter of technology to 
ensure long-term prosperity for current and future genera-
tions. As a nation, we are renowned for our ambition, vision, 
and prioritisation of technology. EDGE aptly defines who we 
are and where we want to be – on the leading edge of tomor-
row with cutting-edge innovations.
Developing sovereign defence products and solutions is one 
of our primary objectives. We are taking every step to ensure 
that our UAE-made products have great export potential on 
a regional and global stage. In addition, EDGE is part of the 
Ministry of Industry and Advanced Technology’s (MoIAT) Na-
tional In-Country-Value Programme that seeks to redirect 
public and private sector procurement to the local economy 
in line with “Operation 300Bn”.
Attracting exceptional national and global talent is also 
hugely important for us. EDGE is powered by skilled Emiratis 
and strengthened by world-class talent, and we believe this 
gives us a competitive advantage to develop, manufacture, 
and export high-tech defence solutions.

Waleid Al Mesmari, Senior Vice President – 

Electronic Warfare & Cyber Technologies, EDGE
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What are the advanced technologies that EDGE is invest-

ing in, and how are they impacting the development of 

systems in the cluster?

Our advanced technology research areas are wide-ranging 
and extensive, including autonomous capabilities, secure 
communications, advanced propulsion systems, robotics, 
and smart materials – with artificial intelligence at the heart 
of all.
As part of our roadmap, we’re also developing and integrat-
ing directed energy capabilities and autonomous systems to 
accelerate innovation and help our customers achieve suc-
cess in their most important and critical missions.
How does the cluster ensure that its products and servic-

es are attractive from a local and wider-regional perspec-

tive?

We work very closely with clients and end-users to under-
stand the intricate and intuitive needs of the security and de-
fence industry. We conduct regular workshops with poten-
tial customers, not only to provide an opportunity for us to 
showcase our offerings but for them to offer operational in-
sights that help us to advance future developments. We are 
consistently strengthening synergies with end-users to forge 
collaboration on advanced technology solutions.

We also have a deep understanding of the challenging regional 
environment, and all our products and solutions are designed to 
withstand the harsh desert climate. System components are 
tested utilising specialised vibration test chambers to simulate 
the extreme heat, rapid temperature changes, humidity, and vi-
brations environments. Similarly, end solutions are preferably 
trialled and demonstrated in the hotter summer months to ex-
hibit year-long system operation capability.
What is EDGE’s product roadmap to enhance cybersecurity, 

homeland security and law enforcement?

We are currently building our internal cyber capabilities, specifi-
cally in the area of secure communications. To support law en-
forcement and homeland security activities, we are continuously 
developing advanced and integrated intelligence systems that 
provide the highest level of protection and situational aware-
ness in an increasingly complex environment.

The UAE has a clear vision 

of transitioning to a 

knowledge-based economy

Radars for detecting threats
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‘C-UAS
Requires Rapid Response 

Detect-to-Defeat Timelines’
Northrop Grumman’s Jerry 
Spruill outlines effective ways to 
tackle drone threats

By Sakha Pramod

When it comes to countering unmanned aerial system (UAS) threats that 

are proliferating across the modern battlefield, there is no ‘silver bullet’ 

solution. Northrop Grumman, which provides an integrated, layered so-

lution, from sensing to intercept, believes that a strong defence against 

such threats requires a comprehensive, end-to-end approach.

In an exclusive interview with Nation Shield, Senior Director, Counter-UAS 

— Northrop Grumman, Jerry Spruill, insists that his company’s System-

of-Systems / Layered Defence mission solution approach is the best way 

to subvert UAS/drone threats.

What kind of solutions do you think are most effective 

when it comes to Counter-Unmanned Aircraft System (C-

UAS)?

The UAS or “drone” threat has been an increasing problem 
over the past few years.  These UASs, typically the multi-cop-
ter, are relatively low-cost, hard to detect, and can be used in 
a variety of ways, including persistent surveillance, Electronic 
Warfare (EW), communications, targeting, or lethal effects.
Counter-UAS is a new, emerging mission within the Short-
Range Air Defence (SHORAD) overall mission set, requiring 
quick response detect-to-defeat timelines to effectively 
counter. The lessons learned by air defenders over this same 
period point towards the strategy of layered defence to ef-
fectively counter the UAS threat. This is accomplished by in-
tegrating various counter-UAS effects on a network with a 

common command and control system (C2), which can be 
kinetic (missile, bullets), or non-kinetic (EW, capture, cyber).
Looking ahead — the UAS/drone will evolve to swarm-based 
operations, and will include emerging threats such as loiter-
ing munitions. This will require the Counter-UAS mission ca-
pabilities to evolve over time, which means the integrating 
system needs to be open architecture to allow ease of inte-
gration and cyber secure. Mission solutions for swarms can 
be achieved with high power microwaves. EW effectors, di-
rected energy and advanced ammunition counter effects are 
maturing to deal with the swarm threat.
Considering the serious threats posed by rogue drones, 

countries keep looking for advanced C-UAS. Does 

Northrop plan to provide any solutions tailored to the 

UAE market?

Jerry Spruill, Senior Director, Counter-UAS
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Well, Northrop Grumman’s Forward Area Air Defence — 
Command and Control (FAAD-C2) is the U.S. Army’s SHORAD 
C2 programme of record and was designated by the U.S. De-
partment of Defense as the C2 for the Counter-UAS mission 
across all the U.S. Armed services. 
FAAD C2 is a battle-proven, fielded and trusted system, 
which is constantly evolving to stay threat relevant and meet 
the warfighter’s needs.
The programme integrates short-range air defence (SHO-
RAD), counter-rocket, artillery, and mortar (C-RAM), and 
counter-unmanned aircraft systems (C-UAS) systems to de-
tect and intercept incoming threats, warn affected personnel 
and determine point of origin.
For the Counter-UAS mission, Northrop Grumman takes a Sys-
tem-of-Systems / Layered Defence mission solution approach.  
Our mission analysis indicates this is the best approach for the 
UAS/drone threat.  It provides solutions with multiple effectors 
and networked sensors to achieve the maximum mission ef-
fectiveness to detect, identify, track, and defeat.
In addition to being part of Foreign Military Sales (FMS) re-
quests, our FAAD-C2 is also available through Direct Com-
mercial Sale (DCS).
For the UAE Counter-UAS mission, our FAAD-C2 has an open, 
vendor-agnostic, non-proprietary architecture that facilitates 
rapid and affordable integration with multiple, diverse sensors 
and effectors; integration with existing sensors and effectors, 
mobile or fixed-site, and even across organisations since the 

drone threat affects both civil and military agencies.
In addition, Northrop Grumman’s 30mm Bushmaster cannon 
with advanced ammo has proven highly effective in live dem-
onstrations against UASs.
These capabilities could be considered in this market as vari-
ous agencies consider how to defend against this growing 
threat.
The EDGE group recently unveiled swarming drones, its 

latest application for unmanned aerial systems, at UMEX 

2022 exhibition? How significant is the achievement?

Swarming technology, as was demonstrated by the EDGE 
Group earlier this year is significant in two ways.   
First, it is a testament to how the EDGE Group is continuing to 
define itself as a technology powerhouse for the UAE.  We also 
are tracking with interest the 2023 Mohamed bin Zayed Inter-
national Robotics Challenge for the maritime multi-drone 
mission, fully autonomous detect and identification. These 
types of initiatives will continue to push the boundaries of the 
imagination and technology.
Second, it is a reminder that swarming technology is an ad-
vancement in the missionisation of UASs that create an even 
more difficult position for air defenders.
Are there any specific programmes launched by your 

company to create awareness among youngsters about 

an Unmanned World?

Yes. Northrop Grumman has many programmes that focus on 
students. We are heavily engaged and support STEM (science, 

FAAD C2 is a 

battle-proven, 

fielded and 

trusted 

system

For Counter-UAS mission, Northrop Grumman’s FAAD-C2 has 

an open, vendor-agnostic, non-proprietary architecture
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technology, engineering and math) programmes for young 
people globally.
One recent example, the Northrop Grumman Foundation 
screened a documentary film produced by filmmaker Na-
thaniel Kahn about NASA’s James Webb Space Telescope to 
nearly 2,000 Emirati students, teachers and space enthusi-
asts across the UAE at 11 venues. The film, called “Into the 
Unknown,” explains how the telescope will peer into the past 
to measure and capture images of stars and galaxies that be-
gan to form billions of years ago. Northrop Grumman, NASA 
and other relevant organisations’ employees answered 
questions after each screening.  
We could not be prouder of the absolutely amazing images 
and discoveries already coming from the technological mar-
vel that is our James Webb Space Telescope and look for-
ward to years of learning more about our universe. 

For the future, one that includes this “unmanned world” just as 
you mentioned, we know that continuous technology devel-
opment is essential to be prepared. Automation, data fusion / 
data fabrics, AI-ML, considerable reliance on data analytics, 
precision/accuracy for increasing complex and ever-changing 
threat environments are examples  of STEM related technolo-
gies that the next generation will need to master.
Northrop Grumman has established partnerships with nu-

merous organisations like the UAE Higher Colleges of 

Technology and Abu Dhabi Autonomous Systems Invest-

ments (ADASI). How effective do you think are these pro-

grammes?

In 2010, Northrop Grumman instituted the “UAE Innovation 
Challenge” programme with the UAE Higher Colleges of Tech-
nology (HCT). Hundreds of HCT students from every Emirate in 
the UAE had the chance to participate in this annual competi-
tion that promotes STEM as student teams design, build and 
operate unmanned air vehicles. 
Other partners for this programme include Abu Dhabi Auton-
omous Systems Investments (ADASI), the Association for Un-
manned Vehicle Systems International Foundation (AUVSI) 
and the Defense Services Marketing Council.
Over the years, this programme has generated numerous 
groups of young students, both boys and girls, with an in-
creased understanding and interest in unmanned systems 
technology.
Lastly, for counter-UAS specifically, we are also looking for-
ward to forging new relationships with academia and EDGE 
companies as this technology and mission requirements 
evolve.

UAS threat has been 

increasing over the past few 

years

Northrop Grumman has 

many programmes that focus 

on students

30mm Bushmaster cannon with advanced ammo has proven highly effective in live demonstrations against UASs
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Nexter Gives a Sneak 
Peek at the T40 Rapid Fire

The two-man 40 CTA Turret has been built for the new gen-
eration of Infantry Fighting and Reconnaissance Vehicles to 
coordinate firings against the battlefield’s large spectrum of 
threats.
The fully digital turret offers several advantages, such as an 
exceptional operational capability in urban warfare (firing 
rounds at an elevation of up to 45 degrees) and in open areas 
with a long-range capacity. It also has the capacity to inte-
grate flexible/modular systems based on a General Vetronic 
Architecture.
The 40 CTA Turret’s smart configuration can guarantee many 
other operational capabilities such as high firepower and 
versatile weapons/ammunition selection, effective battle-
field surveillance, and an extended fighting time under the 
most severe warfare conditions.
Additionally, the turret has no intrusion in the hull, offering 
the possibility of integrating a larger combat unit into the ve-
hicle. An important payload gain is also permitted by the un-
manned turret, allowing the vehicle to be suited with heavier 
armour allowing better protection for the crew members. It 
also has the capacity to retrofit any type of vehicle thanks to 
its fully remote architecture and its overhead configuration, 

optimising carrier protection and logistic support chain.
The 40 CTA weighs a mere four tonnes minimising the risk of 
rollover but offers enviable levels of protection.
Nexter will offer potential customers the option of a manned 
or unmanned turret, depending on their operational re-
quirements.
This turret complies with the operational environment in all 
weather conditions and has the capability to cope with me-
dium-weight armoured vehicles and buildings.
The turret equipped with a 40 mm CTA cannon is able to fire 
on the move. It operates with a sighting stabilised aiming de-
vice and a remote-controlled turret with a 7.62 machine gun 
for all-weather panoramic observation.

Designed to face new and emerg-

ing types of threats, Nexter’s new 

T40 turret family integrates the 

40 CTA weapon system devel-

oped and produced by CTA Inter-

national providing high firepow-

er, strong reliability, and com-

pactness.

At the recently concluded Eurosatory 2022, Nexter also pre-
sented the RAPIDFire in its land version with a 1/10th scale 
model identical to the naval version that will equip the new 
French Navy’s supply ships (BRF) from the end of the year. This 
remotely operated multi-role artillery system, armed with the 
JAGUAR’s 40CTA gun, was equipped with its own tracking 
and pointing systems designed by Thales. 

The turret 

equipped with 

a 40 mm CTA 

cannon is able to 

fire on the move
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MILKOR Produces  
New Generation Inshore 
Patrol Craft
Milkor UAE has produced its first indigenous Inshore Pa-

trol Craft (IPC) in Abu Dhabi. The IPC is a new generation 

vessel built to suit global end-user requirements. Sea 

trials are currently on-going and will be completed in 

time for the NAVDEX 2023 exhibition where the vessel 

will be showcased for the first time.

“We decided to use the UAE’s supply chain and engineering 
capability to its full potential to produce the vessel. As our 
first locally produced product, we are proud to showcase 
our achievement at the upcoming NAVDEX Exhibition,” said 
Julian Coetzee, CEO of Milkor UAE
The Milkor IPC now boasts an industrialised design pro-
duced according to Bureau Veritas standards. The compa-
ny’s engineering team has installed top-class marine-certi-
fied equipment to the vessel to add to its value proposition. 
The company said it was critical to them during 
its concept phase to gather operational 
end-user feedback to enable them to 
produce a cost-efficient and op-
erationally capable vessel.
Milkor’s vessel is a 12m hydro-
foil-assisted catamaran 
manufactured from high-
grade GRP composite ma-
terials that can reach 
speeds of up to 50kts, 
with a self-sustainable 
endurance of up to five 
days. The vessel has a 
crew capacity of four fea-
turing a full galley, three 
sleeping berths, and head 

and shower facilities to ensure comfort for its crew during long 
endurance missions.
“Our task was straight forward, produce a vessel that is in a 
class of its own, and that is what we did,” added Marco Die-
deriks, Head of Marine Projects Milkor UAE.
The Milkor IPC has four configurations - patrol, anti-submarine 
warfare, a marine infrastructure inspection and high-speed in-
terceptor configuration. The IPC’s assault capability includes 
secure weapon and ammunition storage, an aft deck weapon 

mount for 12.7mm or 40mm AGL and a cabin-mounted 
RCWS. Milkor UAE says that the vessel can integrate 

a missile system with minor modifications to its 
aft deck.

Due to the increased requirement for 
speed, the vessel has been fitted with 2x 

450HP engines to ensure power and effi-
ciency throughout. The company also 
mentions maintenance and servicing is 
simplified due to its all-around access 
hatches to critical systems. Milkor UAE 
has taken particular care in designing 
the boat with integrity and safety to its 

crew with strategic positioning of 
weight to give the vessel added stability 

in rough conditions.

The vessel can integrate a 

missile system with minor 

modifications to its aft deck
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Raytheon Missiles & Defense’s Early Warning Radar 

(EWR) provides early detection and precise tracking of 

incoming ballistic missiles, as well as quick, accurate de-

termination of threat versus non-threat objects. It is the 

cornerstone of missile defence for the U.S. and allies.

The radar can track more than 1,000 objects at the same time 
from more than 5,000 kilometres away. It can tell ballistic mis-
sile and air-breathing threats from non-threats, and it can de-
ter potential attacks.
The EWR, built by Raytheon Missiles & Defense, a Raytheon 
Technologies business, stands apart from other sensors and 
can perform the below four missions:
Early warning and attribution: The EWR can warn of a mis-
sile threat and find its launch point up to 20s minutes before 
it happens. That creates a deterrent effect; adversaries know 
they are not hidden, even from far away, and that a retaliato-
ry attack is possible.
Integrated air and missile defence: The radar provides per-
sistent, 360-degree defence, gathers precise tracking data, 
and feeds it into integrated air and missile defence systems, 
improving their effectiveness.
Space situational surveillance: There are thousands of ob-
jects in lower Earth orbit, and their paths make them look like 
tactical ballistic missiles. The EWR’s long range allows hori-
zon-to-horizon tracking to ensure threatening objects are 
addressed, and non-threatening objects are not. With 6,000 
satellites in orbit, keeping satellites safe during commercial 

flights is also vital.
Volume air surveillance and tracking: Commercial air-
space is increasing in density, making it especially important 
to tell the difference between friendly and adversary aircraft. 
The EWR makes that distinction while helping coordinate, 
communicate and prioritise threats.
EWR perfectly complements existing Integrated Air and Mis-
sile Defence (IAMD) assets in countries like the UAE, where 
you have great capabilities against current threats. But there 
are certain gaps, and EWR fills those gaps.
As a systems integrator, Raytheon Missiles & Defense has en-
sured EWR is interoperable with the AN/TPY-2 radar, Global 
Patriot Solutions, Lower Tier Air and Missile Defense Sensor 
(LTAMDS) and the Terminal High Altitude Area Defense 
(THAAD) and has done so in a cyber-hardened environment.
A company statement said: “The radar acts as a security blan-
ket. You can continue to operate and maintain not only EWR 
but also your other radars without sacrificing security. And 
adversaries will know that because you’re radiating the 
whole time.”

Complete Defence 
Requires Early 
Warning Radar

EWR provides 360-degree 

coverage and space 

surveillance that never stops
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Rosoboronexport’s 
Latest Defence Tech 
Makes an Impression at 
Army 2022

“Rosoboronexport exhibited over 200 modern Russian ex-
port-oriented products for all armed forces services as part 
of its exhibit display,” said Alexander Mikheev, Director Gen-
eral of Rosoboronexport. “Invited foreign partners of the 
company and representatives of various law enforcement 
agencies were able to get acquainted with the weapons and 
military equipment of interest to them which Rosoboronex-
port offers to the world market. We held meetings and nego-
tiations and signed several important contracts and agree-

ments with foreign customers and Russian manufacturers.”
For the first time, the most advanced weapons were concen-
trated in Rosoboronexport’s demo zone, a specialised out-
door display area near the company’s pavilion. Participants 
and guests were able to see the T-14 Armata MBT, Sprut-
SDM1 light amphibious tank, K-17 Boomerang wheeled in-
fantry fighting vehicle, Medved and Tigr wheeled armoured 
vehicles in various versions, as well as the Tor-E2 SAM system 
and the RB-504P-E Silok EW system, which have proved effec-

Rosoboronexport JSC (part of Rostec State Corporation) hosted more than 70 delegations from 50 countries rep-

resenting various regions of the world during the recently concluded 8th Army 2022 International Military-Tech-

nical Forum. The event took place from August 15 to 21 at the Patriot Convention and Exhibition Center of the 

Armed Forces of the Russian Federation.
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tive against unmanned aerial vehicles.
Of great interest was Russia’s Orlan-10E multifunctional un-
manned aircraft system (UAS), which has proved its high ef-
fectiveness in practice. New generation Orlan-30 UAS with a 
multifunctional EO mission payload and Kub-E loitering mu-
nitions were also exhibited in Rosoboronexport’s outdoor 
display area.
The exhibit display inside the Rosoboronexport pavilion was 
divided into thematic zones. More than 200 pieces of weap-
onry and military equipment were presented in the form of 
full-scale hardware, mock-ups and promotional products for 
representatives of all services and branches of the armed 
forces.
Visitors to the special exporter’s pavilion discovered an im-
pressive exhibit of small arms and close combat weapons. It 
highlighted all the new developments of leading Russian 
arms manufacturers intended for military customers, law en-
forcement agencies and private structures. On display were 
the AK-12, AK-15, AK-19, AK-308 assault rifles, ADS dual-me-
dium special assault rifle, upgraded VSSM Vintorez-M special 
sniper rifle, MTs-561 high-precision rifle and other weapons.
The Rosoboronexport pavilion also displayed sighting de-
vices, night vision devices, body protectors, communication 
equipment, and special equipment. Among the new prod-
ucts were the 2B25 light silent mortar and the PTKM-1R top-
attack antitank mine, a “smart munition” designed to selec-
tively defeat armoured vehicles.
Unique Demonstrations

A live demonstration of Russian armoured vehicles and air 
defence systems was held at the Alabino training ground, es-
pecially for foreign delegations invited by Rosoboronexport 

to the Army Forum. Nineteen pieces of equipment demon-
strated their running and firing capabilities in nine tactical 
episodes.
Guests of the forum had the chance to see the best Russian air-
craft in the parking area of Kubinka airfield, where Rosobo-
ronexport showcased the Ka-52 and Mi-171Sh helicopters, Su-
30SM, Su-35S and MiG-35 fighters, Su-34 fighter-bombers, mil-
itary transport, transport and special aircraft, including IL-
76MD-90A, and IL-78M. In addition, foreign delegations had 
the opportunity to observe team and solo aerobatic flights.
“Rosoboronexport specialists provided the guests of the fo-
rum with all the necessary information on the Russian prod-
ucts offered for export – technical characteristics, features 
and operational experience, as well as highlighted their com-
petitive advantages to the world market. In addition, the 
company’s foreign partners had the unique opportunity to 
communicate with the developers and manufacturers of 
weapons and military equipment and ask them questions,” 
shared Mikheev.
The company also prepared informative multimedia materi-
als for remote acquaintance with the forum’s exhibit display. 
A video announcement of the exhibition, dozens of video re-
views on weapons, military and special equipment, and a vir-
tual tour of the exposition in VR mode were placed on Roso-
boronexport’s digital platforms.
Moreover, Rosoboronexport held public presentations for its 
foreign partners, forum guests and journalists. The company’s 
specialists presented a comprehensive review of the Security 
Equipment project, the Verona Internet monitoring system, 
the latest Russian anti-UAV systems, the Tornado-S multiple 
rocket launcher system and the Kub-E loitering munition.

The most advanced weapons 

were concentrated in 

Rosoboronexport’s demo 

zone

A live demo of armoured 

vehicles and air defence 

systems was held at Alabino 

training ground Participants were able to see the T-14 Armata MBT
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MUM-T will play an 

instrumental role in 

initiatives like FCAS

Involvement of human 

operators will ensure 

meaningful control

As a pioneer in the realm of MUM-T, Airbus has developed an 
ambitious technological roadmap to make the innovative 
concept – which boosts the effectiveness of piloted and pilot-
less aircraft alike – a reality. The company demonstrated lead-
ing technological and industrial capabilities in 2021 and 2022, 
including key flight tests. 
Fully implementing MUM-T, which will play an instrumental 
role in such initiatives as the Future Combat Air System (FCAS) 
and Multi-Domain Combat Cloud, requires a high level of au-
tomation. However, the involvement of human operators will 
ensure that meaningful control will always be retained.
Innovative Approach

The involvement of Airbus with MUM-T began in 2018, when 

Airbus’ MUM-T 
Capabilities Achieve New Heights

Manned-Unmanned Teaming (MUM-T) — the operation of manned and unmanned as-

sets in concert towards a shared mission objective — is fast becoming one of key inno-

vations that will pave the way to future airpower. Smart, connected, and modular Un-

manned Aerial Vehicles connected by a distributed network of intelligence will act as 

force multipliers for the manned aircraft, enhancing the team’s capabilities and keep-

ing the pilot out of harm’s way, while still in control.  
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the first flight test campaign took place to 
validate initial capabilities. Since 
then, the development has seen 
increasing levels of maturity 
in several key areas. 
Synchronised and effi-
cient use of manned 
and unmanned vehi-
cles necessitates coor-
dination and optimi-
sation, with require-
ments that may vary 
from one mission to 
another. Airbus is devel-
oping artificial intelli-
gence-based teaming con-
cepts and algorithms, includ-
ing swarming behaviours and dis-
tributed teaming intelligence shared 
among the platforms.
This innovative approach is reflected in the payloads, which 
can be integrated on the unmanned aircraft, as well as in the 
way they are used. For example, a distributed electronic war-
fare sensor was shown to be capable of precisely and swiftly 
locating a threat and sharing its location across the network.
To achieve such capabilities, the unmanned assets must be 
able to communicate with the manned resources and also 
among each other in a robust way.
Airbus is also preparing airframe solutions for future un-
manned systems. As the development progresses, these so-
lutions will materialise as the FCAS Remote Carriers – un-
manned aircraft designed to cooperate with fighters. 
To reach the full potential, MUM-T technologies will also 
need to be relevant for already-existing unmanned aerial 
systems and for those developed in the future.
Live Demonstration

Airbus marked a major achievement with a live demonstra-
tion that linked company-built Do-DT25 target drones act-

ing as surrogate Remote Carriers with an in-flight 
German Air Force Eurofighter aircraft. This 

occurred during last year’s Timber Ex-
press multinational exercise organ-

ised by the German Armed Forces.
The Eurofighter was able to as-

sign tasks to two Airbus Do-
DT25 Remote Carriers in real 
time. These unmanned plat-
forms performed several 
tasks, including aerial recon-

naissance and electronic war-
fare. Upon receiving the tasks, 

the Remote Carriers autono-
mously planned their flight 

routes, adhering to prescribed air-
space restrictions and circumnavigat-

ing known threats.
In 2022, MUM-T-related flight tests were per-

formed outside of Germany for the first time. A test cam-
paign organised in the Finnish areas of Rovaniemi and Kemi-
järvi – and directed by the Finnish Defence Forces (FDF) – 
marked the official start of cooperation with the German 
Armed Forces on this capability.                     
Force Multipliers

In parallel, the capabilities of manned platforms are increasing 
to accommodate the future potential of MUM-T. Airbus’ multi-
role A400M airlifter is envisioned as a launcher of FCAS Remote 
Carriers, with the first flight test already performed to confirm 
this capability.
During the test, an A400M deployed a drone from its opened 
rear cargo ramp door whilst airborne, validating its ability to 
air-launch drones. In the future, such unmanned aircraft, called 
Remote Carriers, can serve as force multipliers for various mis-
sions, while keeping the pilots out of harm’s way. 
MUM-T will allow the Remote Carriers to operate in concert 
with manned aircraft, opening new fields of tactics to surprise, 
deceive, deter, saturate and strike opponents.   
During the flight test, an Airbus-built Do-DT25 drone, acting as 
a surrogate Remote Carrier, was released over a test range in 
Northern Germany. Shortly after the launch, the drone’s para-
chute opened, delivering it safely to the ground. Throughout 
the test, the drone was transmitting data to the A400M “moth-
er aircraft”. 
This data transfer illustrates how Remote Carriers can be con-
nected to a combat cloud network, providing vital information 
by serving the role of “eyes and ears” over the battlefield, whilst 
also enabling them to be tasked by the manned aircraft’s oper-
ators during their missions.

An A400M deployed a drone 

from rear cargo ramp door 

whilst airborne

Airbus A400M has demonstrated an airborne launch 

of a drone fulfilling a vital function for the FCAS
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ASPIRE, the business development and programme 

management pillar of Abu Dhabi’s Advanced Technology 

Research Council (ATRC) and organiser of the Mohamed 

Bin Zayed International Robotics Challenge (MBZIRC) 

Maritime Grand Challenge, has announced the semifi-

nalists of the competition from across the globe. 

The 14 semifinalists will now compete in the simulation 
phase of the competition. Up to five finalist teams from the 
semifinalists will proceed to the demonstration phase.
The MBZIRC is slated to be held in Abu Dhabi in June 2023, 
where tech innovators will participate to seek marine safety 
and security solutions to take home more than US$3 million 
in prize money. The competition is held every two years. 
Globally-important Issues

The goal of the competition is to help solve the globally-im-
portant issues of piracy, smuggling, and illegal fishing. The 

jury and judging panel of 
MBZIRC Maritime Grand 
Challenge evaluated the 
whitepapers submitted by 
teams from across the 
globe and shortlisted the 
14 teams. The panel com-
prised eminent scientists 
representing different fields 
of robotics.
The semifinalists are Airborne Ro-
botics (UK), Argo’s Crew (Belgium), Fly Ea- gle (Chi-
na-UAE), HiPeRT (Italy), MBZUAI Team (UAE-Canada-Monte-
negro-US), ROC (Denmark-Sweden), SKALP Robotics Associ-
ation (Poland), Sky-Eye (Spain), Team KAIST (Republic of Ko-
rea), Team Luna (India), UNIZG-FER Team (Croatia), UNSW 
Competitive Robotics Group (Australia), Warsaw MIMotaurs 
(Poland), and ZJU-HI (China). 
Dr. Ray O. Johnson, CEO of TII and ASPIRE, outlined: “With the 
shortlisting of the semifinalists of this iconic challenge, we 
have reached a critical phase of the competition. We were 
very happy with the quality of whitepaper submissions from 
across the globe – and the jury and the judging panel had a 
tough time selecting the semifinalists. Congratulations to all 
the teams that have progressed to the next round. We appre-
ciate and are thankful to all the teams that were not selected 
– you should be proud of your accomplishments.”

14 Teams Reach 
Semifinals of US$3 m 
MBZIRC Maritime Grand 
Challenge

The 14 semifinalists will now 

compete in the simulation 

phase
Dr. Ray O. Johnson, CEO of TII and ASPIRE 
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The Maritime Grand Challenge, part of the MBZIRC series, in-
vited applications from universities, research institutions, 
companies, and individual innovators last year. Hundreds of 
participants from around the world registered for the com-
petition.
The challenge attracted a high volume of entries, coupled 
with requests for additional time from some contestants, 
which was taken into consideration for the extension of the 
deadline for the whitepaper submission until January 31, 
2022. 
The Maritime Grand Challenge involves a heterogeneous 
collaboration among unmanned aerial and surface vehicles, 
requiring them to perform complex navigation and manipu-
lation tasks in a Global Navigation Satellite Systems (GNSS)-
denied marine environment. 
In the Simulation phase involving the 14 semifinalists, AS-
PIRE will provide the open-source simulator for developing 
the proof of concept while completing their inspection and 
intervention tasks in simulation. 
The simulator will use historical weather data provided by 
‘meteoblue’ to simulate realistic weather conditions during 
the challenge. 
Methodology of Challenge

In the white paper phase, each participating team was re-
quired to submit a white paper describing the team, the 
background in swarm robotics, computer vision, simultane-

ous localisation and mapping, marine vehicle expertise, com-
munications capabilities, and the technical approach to be 
used in solving the Challenge.
In the simulation phase, the participating teams will be re-
quired to complete inspection and intervention tasks in simu-
lation. In October 2022, this phase will see the shortlisting of 
the five finalist teams.
Teams will need to submit proof-of-concept videos on the dif-
ferent sub-components of their system and demonstrate the 
feasibility of the approach used. 
The proof videos should cover the components of the Chal-
lenge, including Multi-UAV search and inspection of large rep-
resentative structures; intra-swarm communication and col-
lective decision-making; and collective transportation of ob-
jects between the large structure and the home location.
In the demonstration phase that takes place in October 2023, 
teams will prove their system capabilities. Evaluation will be 
based on the total time required to complete the inspection 
and intervention tasks. This phase includes inspection, ID, and 
manipulation subtasks to be completed within the maximum 
qualification time.
The team winning the first prize will take home US$2,000,000. 
The team placed second will receive US$500,000, while the 
team bagging the third prize wins US$250,000. A simulation 
phase completion prize of US$500,000 will be split among the 
teams progressing to demonstration phase. 
ASPIRE drives the creation of future transformative technolo-
gies by working in consultation with cross-sector industry 
stakeholders, universities and research institutes to frame 
problem statements. It launches grand challenges and inter-
national competitions to solve some of the world’s most press-
ing issues. It brings together exceptional people, ideas, re-
sources, and technologies to solve complex challenges. 

The challenge attracted a 

high volume of entries
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Green Path Ahead as 
Airbus, CFM

The open fan architecture is a key component of the engine 
maker’s Revolutionary Innovation for Sustainable Engines 
(RISE) technology development programme – which aims to 
demonstrate and mature a range of new technologies for fu-
ture engines that could enter service by the mid-2030s.
High-level Goals

The joint demonstration will use shared flight test assets. Pro-
visionally, the plan is for CFM to perform engine ground tests, 
along with flight test validation at GE Aviation’s Flight Test 
Operations centre in Victorville, California, U.S.
A second phase of flight tests will be performed from the Air-
bus flight test facility in Toulouse, France, in the second half of 
the decade. For these tests, the open fan engine will be 
mounted under the wing of a specially configured and in-
strumented A380 testbed aircraft.
The joint Airbus and CFM objectives for the open fan joint 
demonstration on the A380 are extensive. The high-level 
goals include: evaluation of open fan propulsive efficiency 
and performance on an aircraft; acceleration and maturity of 
technologies through ground testing; assessment of aircraft/
engine integration and aerodynamics (thrust, drag, loads); 
and evaluation of internal and external noise levels.
Prediction capabilities are key to find the right design that 
meets both the fuel efficiency and the acoustic targets (for 

 Test Open Fan Engine on A380

the communities around airports and for passengers inside 
the cabin). As CFM’s engine and the wing will be very close-
coupled, these capabilities have to be developed in close col-
laboration.
Airbus and CFM will collaborate on understanding the use of 
hybrid-electric capabilities and ensuring compatibility with 
100 per cent  Sustainable Aviation Fuel (SAF).
Engineering Preparatory Work

Before any of the above objectives can be investigated, be-
tween now and the first demonstration flight, an intensive 
phase of Engineering preparatory work is planned.
Pascal Arrouy, Airbus’ Open Fan Architect in the “Propulsion 
of Tomorrow” R&T programme explains: “We will first need to 
determine the flight physics constraints, design and assess-
ments for the flight-test demonstration (FTD) engine installa-
tion. These will include: definition of the pylon ‘aero-lines’ (ie. 
the aerodynamics and physical geometries), assessment of 
loads, handling qualities and performance and preparation 
of modelling to support flight-test analysis.”
The pylon with the engine mounts and attachment will be 
jointly designed for minimising weight and vibration trans-
mission to the cabin, as well as engine system integration. 
Various aircraft systems will also need to be modified and 
preparatory tests performed to ensure that the behaviour of 

European aerospace major Airbus and CFM In-

ternational, a 50/50 joint company between GE 

and Safran Aircraft Engines, have announced 

plans to flight test CFM’s next-generation open 

fan engine architecture onboard the world’s 

largest passenger jet, Airbus A380.
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the A380 flight test aircraft with an open fan engine installed 
can be well understood for flight clearance and data validity. 
Specific areas of focus will include: power management (in-
cluding open fan compatibility with hybrid-electric aircraft 
architectures); integration of the engine control systems; 
flight controls optimisation; fuel distribution; vibration anal-
ysis, and instrumentation installation.
“Once all these activities are complete, we will be able to 
move to the next phase which is the physical manufacture 
and assembly of the modifications to the aircraft including 
the new customised pylon,” explains Pascal. “This will be fol-
lowed by specific tests on engine components to support 
the dossier needed for ultimate flight clearance of the com-
plete package.”
Inside the aircraft, workstations will also be installed to ac-
commodate dedicated flight test engineers and technicians, 
who will monitor and measure the in-flight performance of 
the various mission system sensors installed. 
Decarbonisation Efforts

For preparing the future, Airbus is committed to meeting 
the Paris Agreement targets and leading the decarbonisa-
tion of the aviation sector in full collaboration with all stake-
holders – including engine manufacturers.  
Between now and 2035, Airbus’ R&T is focused on testing 

various technologies to reduce aircraft emissions. These in-
clude: alternative fuels with 100 per cent SAF compatibility be-
fore 2030; hydrogen technologies; hybridisation; wide scope 
of inter-dependent solutions which will collectively contribute 
to Airbus’ decarbonisation ambitions. 
In the mid-1980s, GE developed and flight-tested the GE36 
“Unducted Fan” (UDF) engine demonstrator. The GE36 UDF re-
lied on a forward fan that was driven by a dedicated turbine, 
while the rear fan was driven by another turbine which rotated 
in the opposite direction.
Fast-forward to 2017, when as part of a European Clean Sky ini-
tiative, Safran had developed a revitalised “Contra-Rotating-
Open-Rotor” (CROR) concept and ground-tested it. CROR and 
the GE36 were both pusher configurations (blades at the rear) 
featuring two sets of fan blades which rotated in opposing di-
rections.
CFM’s open fan demonstrator includes many improvements 
and simplifications. This is a puller configuration (blades at the 
front) where the rear set of blades does not rotate. These rear 
blades are effectively a set of variable-pitch ‘stators’ which can 
efficiently manipulate the thrust airflow generated by the ro-
tating front set, while reducing mechanical complexity, weight 
and noise.
 Reference Text/image: www.airbus.com

The open fan architecture 

is a key component of RISE 

programme

A second phase of flight 

tests will be performed in 

Toulouse, France
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The Rafale, with its “Omnirole” capabilities, has soared its 

way into becoming one of the world’s most sought-after 

fighter jets. It is now considered the right answer to the 

capability approach selected by an increasing number of 

governments and completely complies with the require-

ment to carry out the widest range of roles with the 

smallest number of aircraft. So much so that Rafale is de-

signed to replace the seven different types of previous-

generation aircraft once used by the French Air & Space 

Force and the French Navy.

Not many may know, however, that Rafale is the fruit of 70 
years of French jet fighter aviation excellence. 
The MD-450 Ouragan was the first mass-produced French jet 
fighter to be used by the French Air Force after World War II. It 
entered service 70 years ago, in November 1952. It was also 
the first French aeronautical military hardware to be export-

Ouragan to Rafale  
A Display of Seven-decades of Excellence

ed after World War II.
As technology evolved over the years, the Ouragan-Mystère, 
Mirage and Jaguar family of fighters produced by Dassault 
Aviation were used by the French Air & Space Force, before 
the Rafale replaced them in the early 21st century.
Ongoing Exhibition

To celebrate 70 years since the entry into service of the MD 
450 Ouragan, the French Air and Space Force (AAE) and Das-
sault Aviation is presenting an example of this aircraft along-
side a two-seater Rafale in the North Gardens of the Hôtel 
national des Invalides till September 18, for an exhibition en-
titled “From the Ouragan to the Rafale, 70 years of industrial 
and operational excellence.”
The exhibition is presented in a historic location with a strong 
connection to the armed forces, and was inaugurated on July 
8 in the presence of General Stéphane Mille, Chief of the Air 
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and Space Force Staff, and Éric Trappier, Chairman and CEO 
of Dassault Aviation.
The vintage MD 450 Ouragan no. 297 loaned by the AAE to 
the Association Espaces Aéro Lyon Corbas (EALC), and the 
prototype Rafale B01 belonging to the French Directorate 
General of Armaments (DGA) and housed at Aerocampus 
Aquitaine, will be strikingly displayed with special night-
time lighting and explanatory panels relating the history of 
the two aircraft.
This exhibition of two emblematic aircraft will vibrantly pro-
mote the heritage and operations of the French Air and 
Space Force.
Crossing the Sound Barrier

Thanks to MD-450 Ouragan, Dassault Aviation was able to 
test, analyse and solve the aerodynamic and flight quality 
problems posed by the compressibility of air, thus paving 

the way for subsequent models to break the sound barrier.
The Ouragan prototype made its first flight on February 28, 
1949, at Melun-Villaroche, piloted by Constantin Rozanoff.
A total of 213 aircraft were delivered to the French Air Force 
between 1952 and 1954.
The Ouragan was first deployed with the 12th Wing, with the 
EC 1/12 Cambrésis and 2/12 Picardie squadrons; followed by 
the 2nd Wing at Dijon (EC 1/2 Cigognes, 2/2 Côte d’Or and 
3/2 Alsace squadrons) and the 4th Wing at Bremgarten (EC 
1/4 Dauphiné, 2/4 La Fayette and 3/4 Flandres squadrons). It 
was also used at the École d’Aviation de Chasse, initially at 
Meknes (Morocco) and then at Tours (France), allowing stu-
dent pilots to train on jet aircraft. The Patrouille de France 
flew this aircraft for three years, from 1954 to 1956.
Combat-proven Aircraft

Declared operationally ready in 2006 by the 1/7 Provence 

The exhibition of two 

emblematic aircraft will 

promote French heritage
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Electronic Warfare (EW) system is the cornerstone of the Ra-
fale’s outstanding survivability against the latest airborne 
and ground threats.
It is fully integrated with other systems in the aircraft and pro-
vides a multi-spectral threat warning capability against hos-
tile radars, missiles and lasers.
Unmatched Mission System

The mission system of the Rafale has the potential to inte-
grate a variety of current and future armaments.
The Rafale has been cleared to operate Missile d’Interception, 
de Combat et d’Auto-défence (MICA) air-to-air Beyond Visual 
Range (BVR) interception, combat and self-defence missiles, 
in their IR (heat-seeking) and EM (active radar homing), Me-
teor very long-range air-to-air missile, Hammer (Highly Agile 
and Manoeuvrable Munition Extended Range) modular, 
rocket-boosted air-to-ground precision guided weapon se-
ries, fitted with INS/GPS or INS/GPS/IIR (imaging infra-red) 

fighter squadron, the Rafale is currently in use by seven Air 
Force squadrons. It has proven its effectiveness in combat in 
Afghanistan as well as on a number of other missions (Har-
mattan, Serval, Barkhane, Sangaris, Hamilton, etc.). 
As well as the role it plays in air policing, air defence and flight 
assistance in French airspace, the Rafale is also the mainstay 
of the French Strategic Air Forces’ permanent nuclear deter-
rent strategy. Since February 2022, it has been participating 
in airborne reassurance missions on NATO’s eastern flank.
Produced by Dassault Aviation and 400 French partner com-
panies, the Rafale is expected to replace the seven different 
types of previous-generation aircraft once used by the 
French Air & Space Force and the French Navy.
The jet is capable of carrying up to 1.5 times its own weight in 
fuel and weaponry. Designed from the outset to have its op-
erational capabilities continuously improved, it regularly in-
corporates the latest technological developments, based on 
user feedback. The Rafale will be the fighter jet used by the 
French armed forces until at least the middle of the 21st cen-
tury.
The jet is able to carry out all combat aviation missions: air 
superiority and air defence, close air support, in-depth 
strikes, reconnaissance, anti-ship strikes and nuclear deter-
rence.
Jointly developed by Thales and MBDA, the Spectra internal 

Nearly 60% of Rafales 

ordered to date have been 

sold for export 

Most Rafale sales have been 

made in countries that had 

already bought French 

aircraft

Rafale is set to replace seven types of 

previous-generation aircraft
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guidance kits, or with the upcoming INS/GPS/laser guid-
ance, Scalp long-range stand-off missile, AM39 Exocet anti-
ship missile, laser-guided bombs with different warheads 
from 500lbs to 2,000 lbs, classic bombs non guided, 2500 
rounds/min Nexter 30M791 30 mm internal cannon, avail-
able on both single and two-seaters and specifics arma-
ments selected by some clients.
Nearly 60 per cent of Rafales ordered to date have been sold 
for export.  The export success of the Rafale has been vindi-
cated with more export orders now than French orders.
Most Rafale sales have been made in countries that had al-
ready bought French aircraft. Egypt, Greece and a Middle 
Eastern country all signed up to renew their French fleets. 
India already has French fighter planes.  
Studies are under way to ensure that within the next de-

cade, new Rafale standards are equipped with air-to-air and 
air-to-ground capabilities adapted to tomorrow’s net-cen-
tric operations.
These capabilities will ensure detection, tracking and iden-
tification of emerging air-to-air threats and enhance the 
jet’s survivability thanks to new low-observable modes and 
a cutting-edge electronic warfare system.
Air-to-surface modes will benefit from assisted target rec-
ognition algorithms and enhanced sensor resolution to at-
tack more elusive targets.
Finally, the network capabilities of the Rafale will be extend-
ed to ensure that it continues to play a leading role in to-
morrow’s net-centric battlespace.
Reference Text/Photo:
www.dassault-aviation.com

The Ouragan prototype made its first flight on 

February 28, 1949

Rafale’s Air-to-surface modes will benefit from assisted 

target recognition algorithms and enhanced sensor 

resolution to attack ever more elusive targets
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Sky Warden will expand 

SOCOM’s irregular warfare 

abilities

Six aircraft to be delivered 

under low-rate initial 

production Lot 1

USSOCOM Chooses 
Sky Warden for Armed 
Overwatch

Built on the rugged, reliable Air Tractor AT-802U platform, Sky 
Warden’s short takeoff and landing capability and small sup-
port footprint allow aircrews to co-locate with the disaggre-
gated ground units they support.
The fleet of modern multi-mission aircraft will address SO-
COM’s need for a deployable, sustainable single-engine fixed-
wing, crewed and affordable aircraft system. It will provide 
close air support, precision strike, armed intelligence, surveil-
lance and reconnaissance (ISR), strike coordination and for-
ward air controller requirements for use in austere environ-

ments. The aircraft will be used in irregular 
warfare operations.  

Sky Warden is backed by a global 
support and logistics network and 
by L3Harris’ special operations 

under lo

product

Built on the rugg
Warden’s short t
port footprint al
gated ground un
The fleet of mo
COM’s need for a
wing, crewed an
close air support
lance and recon
ward air control

The U.S. Special Operations Command (USSOCOM) has 

selected L3Harris Technologies and Air Tractor, Inc.’s AT-

802U Sky Warden System for its Armed Overwatch pro-

gramme.

The Indefinite Quantity, Indefinite Delivery (IDIQ) contract 
includes a cost ceiling of US$3 billion for delivery of up to 75 
manned, fixed wing aircraft, with an initial programme con-
tract award of US$170 million.
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forces (SOF)-proven, turnkey ISR operational experience.
Christopher E. Kubasik, Chair and Chief Executive Officer, 
L3Harris, explained: “An important part of our Trusted Disrup-
tor strategy is listening closely to combatant commanders’ 
needs, and responding faster than the evolving threats. We 
want to deliver game-changing, modular solutions to U.S. 
special operators for their hardest missions, and Sky Warden 
does just that.” 
Modification Plan

L3Harris plans to rapidly modify the Armed Overwatch pro-
totype demonstrator into the production configuration and 
provide for customer weapon system testing in approxi-
mately six months. 
Production of fully-modified, Armed Overwatch mission-
configured aircraft will begin in 2023 at L3Harris’ Tulsa, Okla-
homa modification centre, following initial production at Air 
Tractor’s Olney, Texas aircraft manufacturing facility. Six new 
aircraft will be delivered under the low-rate initial production 
Lot 1.
“Sky Warden will bring powerful and affordable close air sup-
port, precision strike, armed ISR, and command and control 
capabilities directly to special operations forces in the battle-
field,” stated Sean Stackley, President, Integrated Mission Sys-
tems, L3Harris. “We are ready now to begin work on this 
multi-mission system for the SOCOM Armed Overwatch pro-
gramme.”
The production-ready Sky Warden system is tailorable for a 
variety of mission requirements to meet U.S. mission needs.
“The Sky Warden design reflects our commitment to Ameri-
ca’s national security and the AT-802U will be equipped with 
everything we’ve learned manufacturing aircraft over the 
past 46 years,” insisted Jim Hirsch, President, Air Tractor, Inc. 
Incomparable Flexibility

SOF is in the Sky Warden’s DNA. L3Harris’ mission systems, 
operators, and field teams have supported SOF with more 

than 1.3 million combat hours over the past 10 years. The sys-
tem offers incomparable flexibility, the essential ingredient 
for special mission success.
The system is backed by a worldwide support and logistics 
network and by the company’s extensive turnkey ISR opera-
tions experience.
SOF missions often require a “stack” of aircraft to provide a 
host of capabilities needed by ground teams. The multi-mis-
sion Sky Warden effectively “collapses the stack” by merging 
the capabilities of larger ISR and armed aircraft capabilities 
into one cost-effective, resilient package while offering the 
operator the agility and flexibility to identify, track and imme-
diately react to counter threats.
It has communications and sensor suites on par with larger 
aircraft like the King Air and the AC-130 and features the larg-
est payload capacity of any single turbine engine aircraft, 
which hosts L3Harris’ world-class family of communications, 
sensors and airborne ISR solutions.
No other platform in its class has the size, weight, and power 
(SWaP) and modularity to accommodate a broad range of ISR 
payloads, weapons, and communications needed for simul-
taneous and persistent ISR Strike support. 
The system allows operators to remain decisively engaged in 
the counter-violent extremist fight with an integrated weap-
on system to find, fix and finish the mission with a substan-
tially reduced footprint, manpower, and cost than the current 
“stack.”
L3Harris Technologies is a global aerospace and defence 
technology company that provides advanced defence and 
commercial technologies across space, air, land, sea and cy-
ber domains.
Air Tractor is a leading manufacturer of purpose-built aircraft 
for agricultural, firefighting, and utility applications. Air Trac-
tor aircraft can be found in more than 30 countries around the 
world and are supported by a global network of dealers.

Sky Warden will bring powerful and affordable close air support
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Qatar Receives First 
Eurofighter Typhoon

The first Typhoon aircraft was recently delivered to the 

Qatar Armed Forces at a roll-out ceremony hosted by 

Cliff Robson, Managing Director Air, BAE Systems Group.

The event was held at BAE Systems’ facility in Warton, UK, un-
der the patronage of His Excellency Dr. Khalid bin Moham-
mad Al Attiyah, Qatar’s Deputy Prime Minister and Minister 
of State for Defence Affairs, and in the presence of Com-
mander Qatar Emiri Air Force (QEAF), Major General Jassim 
Mohammed Ahmed Al Mannai.
The first Typhoon has been delivered on schedule and they 
will provide critical support for the FIFA World Cup, which will 
be held from November 21.
Tony Gilchrist, Director Business Development, said: “The de-
livery marks the latest significant milestone in our partner-
ship with the Qatar Armed Forces and demonstrates our 
commitment and support as they prepare to host the FIFA 
World Cup. We are working in partnership with the QEAF to 
ensure we transfer the skills and knowledge required to sup-
port, maintain, and upgrade their Typhoon and Hawk air-
craft.”
Defence Secretary Ben Wallace added: “The Typhoon deliv-
ery is another exciting milestone for our joint UK-Qatar col-
laboration, which will see the sharing of training and exper-
tise between our respective air forces and ensure both na-
tions stay at the forefront of defence capability.”
The event marks a significant milestone in the programme 

following a contract for the acquisition of many Typhoons 
and Hawk advanced jet trainer aircraft and a six-year avail-
ability support service signed between the Government of 
Qatar and BAE Systems in December 2017.
In addition, a Memorandum of Understanding between the 
Governments of Qatar and the UK was signed for the provi-
sion of support, including the stand up of joint UK-Qatar Ty-
phoon and Hawk squadrons providing RAF pilot and techni-
cian training.
BAE Systems in Qatar is committed to the long-term support 
of the country’s development of its national defence capa-
bilities through several strategic local initiatives and partner-
ships. The company is also instrumental in supporting both 
the Qatari Emiri Air Force and the Royal Air Force as part of 
Qatar’s Typhoon and Hawk programme following a contract 
signing in 2018. 
Eurofighter Typhoon is the choice of nine sovereign air forc-
es, including the Kuwait Air Force, Royal Air Force of Oman 
and the Royal Saudi Air Force.

The first Typhoon has been 

delivered on schedule
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U.S. Air Force Selects 

Collins’ Latest Training System
At the recently concluded Farnborough International 

Airshow, Collins Aerospace announced that the U.S. Air 

Force (USAF) has established the P6CTS as its official Pro-

gramme of Record and selected the Collins Aerospace 

Tactical Combat Training System – Increment II (TCTS II) 

as its preferred solution. Collins Aerospace showcased 

the new TCTS II/P6CTS pod and a notional form-factor for 

F-35 at the show.

Developed and built by Collins and teammate Leonardo 
DRS, TCTS II/P6CTS is a scalable and flexible open architec-
ture system that enables secure air combat training between 
the U.S. and international aircraft, including 5th and 4th gen-
eration platforms. 
The selection was the result of USAF evaluation of TCTS II’s 
growth capacity to meet the future Air Combat Training re-
quirements while remaining fully interoperable with U.S. Na-
vy’s TCTS II.
The newly created P6CTS Programme has been funded to re-
place 100 per cent of the legacy combat training systems at 
an estimated 55 USAF training ranges. The P6CTS pro-
gramme leverages the recently awarded Navy TCTS II pro-
gramme to achieve economies of scale resulting from exist-
ing training enhancements and common logistics through-
out the programme life cycle. The USAF’s stated priority is to 
integrate P6CTS on fighter aircraft, followed by trainer, 
bomber, cargo, and other platforms.
P6CTS provides a growth path to realistically emulate con-
tested/congested environments thanks to its Live Virtual 

Constructive (LVC) training enhancements and Synthetic In-
ject to Live (SITL) capability. The system also includes multi-
ple-individual-level security (MILS) encryption, which allows 
full-fidelity threats and weapon simulation sharing between 
platforms with varying security levels – the USAF can elimi-
nate the need for costly platform-specific embedded training 
apps.
“Pilots will be able to train like never before with secure cross-
service air combat training and joint Live, Virtual, and Con-
structive-enabled capabilities,” highlighted John Sapp, vice 
president, and general manager, Integrated Solutions for Col-
lins Aerospace. “This programme truly redefines the future of 
training and warfighter readiness.”
Additionally, TCTS II has successfully demonstrated secure 
blended LVC enabling capabilities during NAVAIR’s Advanced 
Naval Technology Exercise (ANTX-21 and ANTX-22). Initial 
Operating Capability (IOC) is scheduled at NAS Fallon in late 
2022, with Full Rate Production (FRP) starting in early 2023. 
The system is envisioned to be available to both adversary air 
(AdAir) providers and foreign military partners subject to DOS 
exportability determination of critical TCTS II technologies.

SITL allows pilots to engage 

in realistic training scenarios 

by emulating user-selected 

threat environments



52

ReportsISSUE 608 SEP 2022

UAE’s MoIAT and 
EDGE to Establish Industry 4.0 

Enablement Centre

The UAE’s Ministry of Industry and 

Advanced Technology (MoIAT) 

and EDGE recently signed a mem-

orandum of understanding (MoU) 

to establish the country’s first In-

dustry 4.0 Enablement Centre. It 

aims to promote, enable, and sup-

port the digital transformation 

and the adoption of Industry 4.0 

technologies across the country’s 

manufacturing sector.

The Ministry and EDGE will explore how the Enablement 
Centre can leverage what has been achieved by the EDGE 
Learning & Innovation Factory (LIF), a state-of-the-art learn-
ing, innovation, and demonstration centre for Industry 4.0, 
operational excellence, and advanced technology. Its offer-
ings include learning, innovation, and demonstration to 
the wider industrial ecosystem.
The Industry 4.0 Enablement Centre will comprise various 
activities, including raising awareness around Industry 4.0 
technologies and practices, upskilling manufacturers’ capa-
bilities with specialised training curricula, demonstrating 
4IR technology benefits, supporting the development of 
strategies, and creating a testbed and an open-access envi-
ronment to pilot and co-develop innovative technologies.
The agreement was signed in the presence of His Excellen-
cy Dr. Sultan Al Jaber, UAE Minister of Industry and Ad-
vanced Technology, Her Excellency Sarah Al Amiri, Minister 
of State for Public Education and Advanced Technology, His 
Excellency Faisal Al Bannai, Chairman of the Board of Direc-
tors, EDGE, and Mansour AlMulla, Managing Director & 
CEO, EDGE. The MoU was signed by Mohammed Al Qassim, 
Director of Technology Development and Adoption at the 
Ministry of Industry and Advanced Technology, and Reda 

Nidhakou, Senior Vice President of Strategy & Portfolio 
Management, EDGE, at the EDGE Learning & Innovation 
Factory, located in Abu Dhabi.
His Excellency Dr. Sultan Al Jaber, Her Excellency Sarah Al 
Amiri, and Mohammed Al Qasim were received by His Ex-
cellency Faisal Al Bannai and Mansour AlMulla, at the EDGE 
Learning & Innovation Factory for a comprehensive tour of 
the facility, where key insights were highlighted on how or-
ganisations can enhance their operations by adopting the 
right processes and methodologies, how they can further 
enhance operations by adopting the right technologies, 
and leverage automation to ignite a data-driven organisa-
tion.
His Excellency Dr. Sultan Al Jaber, UAE Minister of Industry 
and Advanced Technology, commented: “Based on the vi-
sion of our leadership, the Ministry’s strategy is committed to 
supporting local manufacturers to adopt advanced technol-
ogies and 4IR solutions. Advanced technologies help to en-
hance efficiency, productivity, safety, and quality while re-
ducing costs, optimising supply chains, and creating jobs. 
The agreement signed is of great importance as it encourag-
es technology adoption in the sector and will empower our 
industrial resilience, increase competitiveness, accelerate 
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economic diversification and nurture a knowledge-based 
economy supported by advanced technology. Our partner-
ship with EDGE is a testament to MoIAT’s objective to work 
with local industrial champions to encourage knowledge ex-
changes. We look forward to the continued upskilling of our 
national workforce and development of the national R&D 
ecosystem to achieve the objectives of our strategy.” 
Accelerating 4.0 Adoption

During the visit, delegates toured the EDGE LIF, an end-to-
end automated and integrated factory that demonstrates 
digital manufacturing use cases to trainees. Each trainee 
will be able to participate in a simulation to explore how 
technology can empower production. In the simulation, 
trainees use an app to configure a small car, add a tagline, 
and track its production across the factory’s four islands in 
less than seven minutes. The Smart and Lean Production 
training at EDGE LIF is key to the Lean Digital curriculum. 
Lean Digital teaches how lead times, quality and cost can 
be enhanced by introducing Industry 4.0 technologies.
Her Excellency Sarah Al Amiri, Minister of State for Public 
Education and Advanced Technology, said: “Our MoU with 
EDGE aims to boost our industrial competitiveness. The es-

tablishment of the country’s first Industry 4.0 Enablement 
Centre is a significant milestone in the sector’s transforma-
tion journey. The centre will help to empower the industry 
by supporting companies to adopt advanced technology 
and upskilling the workforce, thereby boosting productivity 
and efficiency.”
As part of this partnership, EDGE will host a series of initia-
tives, training courses, and programmes at the facility from 
September to accelerate technology adoption in the indus-
trial sector, enhancing collaboration within the UAE’s ad-
vanced technology ecosystem and enabling the co-creation 
and development of innovative solutions among industry 
players.
His Excellency Faisal Al Bannai, Chairman of the Board of Di-
rectors, EDGE, concluded: “EDGE’s partnership with the 
MoIAT seeks to enable the company to become a beacon in 
the UAE, and regionally, for the adoption of Industry 4.0. It 
will position the EDGE Learning & Innovation Factory, and 
the UAE, as respected centres of excellence. We look forward 
to playing our role in contributing towards a knowledge-
based economy and a more sustainable future in support of 
the In-Country Value Program.”

MoU aims to support 

adoption of Industry 4.0 

across UAE’s manufacturing 

sector

EDGE at the Make it in the Emirates forum - June 2022

EDGE HQ in Abu Dhabi
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KMW and Elbit Systems 
Cooperate on Rocket Artillery

Krauss-Maffei Wegmann (KMW), Elbit Systems Land and 

Elbit Systems Deutschland, recently signed a Memoran-

dum of Understanding (MoU) in the area of rocket artillery.

This cooperation will address the growing European interest in 
Multiple Launch Rocket System (MLRS) capabilities. As part of 
the MoU, Elbit Systems will provide an advanced portfolio of 
MLRS capabilities, from practice ammunition to long-range 
rockets.
Yehuda (Udi) Vered, General Manager of Elbit Systems Land, 
commented: “We are pleased to be working with KMW in the 
area of rocket artillery. I believe this collaboration is both syner-
getic, considering the leading expertise of the companies in-
volved, and timely due to the growing demand for long-range 
precision fire capabilities.”
Elbit Systems Land offers a comprehensive portfolio of land-
based platforms and ammunition solutions. From armoured 
fighting vehicles to complete combat vehicle modernisation, 
integrative platforms, airborne, artillery and mortar munition 
systems, ammunition, and diverse protection kits, the custom-
isable solutions are designed to provide enhanced survivabili-
ty, operational effectiveness, and manoeuvring capabilities. 
Elbit Systems Land has decades of experience in designing, de-
veloping and manufacturing a wide range of advanced, accu-
rate and fast response artillery rocket and missile weapon sys-
tems. Flagship products include the PULS, a precise and univer-
sal launching system delivering next-generation fire support, 
and an array of precise rockets and missiles for ranges of 40km 
(Accular), 150km (EXTRA) and 300km (Predator Hawk).

While Elbit Systems Deutschland is a leading system provid-
er of sensor technology, radio communication, guidance 
systems, Electronic Warfare systems, unmanned systems 
and cyber security. The company’s product portfolio, from 
development to production and support in the field, meets 
the current and future requirements of the German Armed 
Forces and German security authorities. The company oper-
ates in Ulm, Koblenz and Berlin.
On the other hand, Krauss-Maffei Wegmann, a member of 
the German-French defence technology group KNDS, is a 
European market leader for highly protected wheeled and 
tracked vehicles. KMW has wide-ranging system compe-
tence in the area of civil and military simulation, as well as in 
command and information systems and remote-controlled 
weapon stations with reconnaissance and observation 
equipment. The armed forces of more than 50 nations world-
wide rely on the company’s tactical systems.
Ralf Ketzel, Chairman of the KMW Management Board, add-
ed: “With this partnership, we underline the potential of our 
MLRS. The associated capability enhancements 
make this artillery rocket system one of 
the most modern worldwide.”

The solutions are 

designed for enhanced 

survivability and operational 

effectiveness
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iXblue, ECA Group 
Illustrate Subsea Tracking Capability
iXblue and ECA Group recently demonstrated successful 

subsea asset tracking in shallow waters using iXblue 

Gaps M7 USBL (Ultra Short BaseLine) positioning system 

and ECA Group’s new R7 ROV (Remotely Operated Vehi-

cle).

Hosted by their local partner THESTA, a Polish company pro-
viding maritime navigation services and communication 
systems for the defence sector, the demonstration was or-
ganised for the Polish Naval Academy and NAVSUP 2022 at-
tendees. It aimed at showing that accurate positioning of 
underwater targets is possible in a potentially hostile and 
fast-approaching environment in coastal regions character-
ised by shallow waters and often limited access.
As part of the mission scenario, ECA Group’s R7 ROV investi-
gated objects and structures submerged in the shallow wa-
ters of the Baltic Sea in Gdynia harbour. iXblue Gaps M7 USBL 
acoustic positioning system was deployed to geolocate the 
R7 ROV and correct its trajectory in real-time. A fixed tran-
sponder was also placed several hundreds of metres away 
from the vessel, at only five metres deep. The trials were car-
ried out in water depths of seven to 10 metres, surrounded 
by many docks and vessels causing significant acoustic 
echoes.

Despite challenging acoustic conditions, the positioning of 
the ROV and the transponder was stable and accurate. Effi-
cient in shallow waters, Gaps M7 ensured horizontal tracking 
capabilities with omnidirectional coverage and a 200-degree 
acoustic aperture. With no calibration required, it was easy to 
deploy and ready to use, saving precious operational time on 
the field.
The ROV inspection was successful despite the low visibility. 
Such environments make the use of traditional cameras im-
possible, but the HD acoustic inspection camera performed 
remarkably, providing high-resolution data with superior lo-
calisation accuracy. The R7 combines the compactness and 
manoeuvrability of mini-ROVs with the performance and 
power of professional observation-class ROVs. It embeds a 
wide range of fast-equipped payloads and operates well un-
der harsh sea conditions, making it the perfect ally of Navies 
for quick and efficient subsea interventions.
“The R7 ROV along with the Gaps M7 USBL acoustic position-
ing system can transmit information accurately, even in noisy 
and difficult acoustic environments. They both enable fast 
operation as well as regular and quick position updates, even 
in very shallow waters, which is a definite asset for the navies, 
given their need for a fast, clear and concise picture of the 
battlespace,” said Cezary Majchrowicz, Technical Director at 
THESTA.

iXblue, Thesta and ECA representatives

iXblue GAPS positioning system 
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Embraer & 
Collins 

Embraer and Collins Aerospace announced that they are 

collaborating on developing and testing an innovative 

carbon nanotube electro thermal heating technology 

(CNT) for ice protection systems that seeks to result in 

more efficient and sustainable aircraft. The project re-

cently achieved a significant milestone by initiating a 

flight test campaign at Embraer’s Gavião Peixoto unit in 

Brazil. 

The new CNT ice protection system solution was successfully 
installed on the vertical stabiliser and flight tested in Em-
braer’s fully functional Phenom 300E prototype light jet. Col-
lins’ CNT heater and ice protection controller were integrated 
into the prototype aircraft before executing over 10 hours of 
ground and “dry air” flight tests. The first flight in December 
2021 ran successfully, smoothly, and demonstrating the 
seamless integration of the CNT heater technology ice pro-
tection system.
“We are very encouraged by the recent test results, and we 
are convinced that this innovative technology will meet our 
ambitious technological and sustainability roadmap,” said 
Luís Carlos Affonso, Senior Vice President Engineering, Tech-
nology Development and Corporate Strategy at Embraer.
The evaluation of flight conditions was possible after the con-
clusion of parameters evaluation, structural, electromagnetic 

compatibility, and over 500 hours in the icing tunnel, among 
other tests that made steady progress in recent years. The 
technological and research activities aim to further increase 
the technology readiness level by conducting additional 
ground tests and flying in natural icing conditions. The proj-
ect is part of the More Electric Aircraft (MEA) technologies de-
velopment approach, which includes a series of industry ini-
tiatives to ensure the commitment to net-zero emission by 
2050.
“This electrothermal CNT technology is more energy effi-
cient, lighter and uses greener manufacturing processes than 
current systems, and we believe it will become the future 
standard for ice protection – including those in more electric 
aircraft designs,” shared Dr. Mauro Atalla, senior vice presi-
dent, Engineering and Technology for Collins Aerospace.
Heaters based on CNT technology present significant advan-
tages when compared to existing metallic heaters. The major 
benefits include eliminating the chemical etching process, 
lowering the energy requirement by 25 per cent at a system 
level, and minimising adverse aerodynamic effects caused by 
ice. The CNT’s lightweight heater element is significantly 
lighter than a conventional metallic heater, features en-
hanced damage tolerance, and should result in a longer 
product life cycle. 

Demo Ice Protection 

System with MEA Tech Representatives from Embraer and 

Collins Aerospace 
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Otokar Doubles Revenues 

in 2022 H1, Military Vehicles 

See Increased Demand
Otokar, a Koç Group company and a leading Turkish au-

tomotive and defence industries firm, recently an-

nounced its financial results for 2022 H1. The company 

launched four new vehicles in the first half of 2022. It in-

troduced its latest innovative vehicles worldwide and 

doubled its revenues in H1 compared to the same period 

of the previous year. While exports maintained the cur-

rent levels, the company posted a net profit of TL 543 mil-

lion in 2022 H1 with an increase of 37 per cent.

Otokar operates with subsidiary companies in four countries, 
in addition to Turkiye. The company, whose vehicles are used 
in over 60 countries on five continents, doubled its revenues 
in 2022 H1, recording TL 3.7 billion. Meanwhile, exports fared 
at nearly the same levels year on year, reaching US$146 mil-
lion.
Serdar Görgüç, General Manager, Otokar, noted that Otokar’s 
activities in the Turkish defence industry continue seamless-
ly, adding that the user tests of the military vehicles, with suc-
cessful track records, are ongoing in different geographies.
He said: “Otokar is a global player in the defence industry. Our 
military vehicles are currently in the inventories of over 55 us-
ers, including the Turkish army and security forces, in over 35 
friendly and allied countries. They are actively used in diverse 
geographies, toughest climates, and on challenging terrains. 
In the first six months of this year, we showcased our defence 
industry products and capabilities at several events and exhi-
bitions in Eastern Europe, the Far East and South America, 
starting with Eurosatory, Europe’s largest defence industry 

event. After taking a break during the pandemic, these events 
provided an opportunity to meet with existing and potential 
users in person. In addition to our successful land vehicles 
and services, our technology transfer capabilities also set us 
apart from the competition. We continue to follow potential 
cooperation and export opportunities in different regions 
closely.” 
Görgüç added that Otokar actively monitors the defence in-
dustry to identify the needs and expectations in different 
markets. “The successful performance of our armoured vehi-
cles, which are in the inventories of diverse countries and ac-
tively used in peacekeeping missions, draws the attention of 
other countries. The users want to try our vehicles in their 
own territories and climates. Currently, our vehicles are put to 
rigorous and comprehensive tests by our users in various 
countries. We remain focused on the expectations and needs 
of our clients. As disclosed this May, we received a major order 
from an export market. We are currently planning the delivery 
of this order,” he emphasised.

Otokar’s military vehicles are 

currently in the inventories 

of more than 55 users
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France’s Arquus and Thales teamed up with Spain’s New Technologies Global Systems (NTGS) to develop the new Sherpa 

A2M (Advanced Mobile Mortar).

The Sherpa A2M, unveiled during a ceremony organised recently on Arquus’ booth at Eurosatory 2022, is an adequate an-

swer to the tactical challenges met and created by artillery in the high-intensity warfare: mobility, protection, close sup-

port to the troops on the ground and mobile counter-battery options at the fraction of the price of a Self-Propelled Gun 

(SPG). 

Sherpa A2M
Mobile Mortar System

French-Spanish Expertise Drives
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The combined strength of the big three companies allows 
the application of a complete solution delivering a unique 
indirect fire support solution, suitable for infantry support, 
collaborative armed forces troops and Special Forces, as well 
as autonomous artillery units looking for a high level of mo-
bility and protection. 

The Sherpa A2M combines the exceptional mobility of a 
Sherpa Light, the proven Deployable Mortar System by NTGS 
and the 120mm rifled mortar barrel by Thales, into one com-
pletely integrated solution. 
Thanks to Thales capability, the vehicle embeds 120 mm ri-
fled ammunition and in the future the mortar laser guided 
ammunition. The rifled mortar barrel is three times more pre-
cise than smoothbore mortar. 
Due to this efficiency, it can achieve similar operational ef-
fects with much less shots; around four times less rounds 
needed than for a smoothbore mortar.
NTGS provides its skills in global systems with the fire control 
system in the back of the vehicle. This system conveys infor-
mation about targets and points of interest.
New-Generation Vehicle

The Sherpa Light is a multipurpose, 4x4 armoured vehicle, 
designed by Arquus to provide with a wide array of versions 
and customisations, built on a single, proven base for in-
creased commonality and ease of maintenance. 
It is a new-generation vehicle built on many years of indus-
trial experience, operational deployments on the battlefield 
and maintenance. 
It is protected against ballistic and mine as well as improvised 
explosive device threats with a Stanag 4569-certified protec-
tion, which ensures a high level of safety for the crew inside 
the vehicle during operations. 
The Sherpa A2M can carry 40 rounds of 120mm mortar am-
munition in the rear and additional ammunition in the cabin, 
depending on user requirements. It has a range up to 8.2 km 
with standard rifled ammunition and up to 13km with a rock-
et assisted projectile, allowing it to enhance the protection of 
the embarked soldiers by engaging units without being hit 
(Shoot & Scoot). 
CBRN Configuration 

The recent strategic developments in Europe are putting 
CBRN (Chemical, Biological, Radiological and Nuclear) de-

Sherpa A2M can carry 40 

rounds of 120mm mortar 

ammunition
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fence capabilities back on the map. Many defence and se-
curity forces around the world are looking forward to rein-
forcing their fleets of CBRN-protected vehicles or to up-
grade their current fleets to the latest standards of protec-
tion.
To illustrate possible answers to these needs Arquus and 
Saab presented a Sherpa Light Scout in a CBRN configura-
tion at Eurosatory 2022. 
Saab’s CBRN Reconnaissance Vehicle Kit (CRVK) is a cost ef-
fective, modular and dual-use solution to modify a stan-
dard vehicle to support CBRNe reconnaissance. The kit con-
sists of three main parts adapted to simplify installation. 
With CRVK, it’s possible to create an automatic reach back 
capability where remotely grouped specialists can control 
the sensors to support the frontline CBRNe team.

Identification of substances can be performed to Presump-
tive and Field Confirmatory level. This creates an advanced 
and highly mobile CBRNe vehicle that can support recon-
naissance, survey, surveillance and monitoring.
Integrated Solutions

On top of its CBRN solution, Saab displayed on the Sherpa 
the following products: lightweight 3D radar Giraffe 1X, mul-
tispectral camouflage solutions from Saab Barracuda, both 
fixed and mobile, as well as some vetronics and laser detec-
tion technologies.
The integration of these solutions is a reminder of the versa-
tility of the Sherpa Light and its relevance for modern-day 
military operations, both in contested and non-contested 
environments.
The Sherpa family comprises four base models: the Sherpa 
Scout, an armoured vehicle for liaison and reconnaissance 
seating four  or five  soldiers; the Carrier, fitted with a bed for 
troop or systems transport; the armoured  personnel carri-
er  (APC), for troop protected transport; and the Sabre, de-
signed for the needs of the Special Forces. 
In its different versions, the Sherpa can tackle most missions 
and carry most equipment of the defence and security forces.
Reference Text/Photo: www.arquus-defence.com

The Sherpa family comprises 

four base models
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Northrop Grumman 
and NASA Test New-gen 

Rocket Motor 
Northrop Grumman Corporation and NASA successfully 

conducted a full-scale static fire of NASA’s Space Launch 

System (SLS) rocket motor, known as Flight Support 

Booster-2. The five-segment solid rocket booster is re-

portedly the world’s largest solid rocket motor and will 

provide more than 75 per cent of the SLS rocket’s initial 

thrust during launch.

Over 300 measurement channels assessed the 154-foot-long 
solid rocket booster as it fired for just over two minutes pro-
ducing upwards of 3.6 million pounds of thrust. The test eval-
uated new materials and demonstrated a new motor igni-
tion system and an electronic thrust vector control system 
that steers the motors to provide data for developing the 
next-generation Booster Obsolescence and Life Extension 
(BOLE) boosters.
Wendy Williams, vice president, propulsion systems, 
Northrop Grumman, said: “This opportunity will help us de-
velop an enhanced booster that is ready to support the 
greater payload demands of the SLS rocket through 2031.”
Northrop Grumman was awarded a contract to develop the 
BOLE booster in December 2021. The award also included 
follow-on production and flight sets for Artemis IV through 
Artemis VIII and a BOLE booster set for Artemis IX.
The booster segments for Artemis II, the first crewed Artemis 

mission, and Artemis III, the mission that will land the first 
woman and first person of colour on the lunar surface, are 
complete. Artemis IV segments are currently being cast with 
propellant, and the first BOLE booster composite segment 
case to be used for development testing completed winding 
in October.
Northrop Grumman has supplied rocket propulsion for NA-
SA’s Apollo and Space Shuttle Programmes and developed 
the five-segment SLS solid rocket booster based on the flight-
proven design of the space shuttle boosters. Designed with 
an additional segment and upgraded technology and mate-
rials, each of the twin solid rocket boosters generates 25 per 
cent more thrust than its predecessor boosters to aid the SLS 
rocket’s ability.
Along with the twin solid rocket boosters, Northrop Grum-
man also produces the abort motor and attitude control mo-
tor for NASA’s Orion spacecraft’s Launch Abort System, in-
creasing astronaut safety on pad and during ascent. The com-
pany further supports the Artemis programme by providing 
the Habitation and Logistics Outpost module for NASA’s lunar 
Gateway and internally developing a Lunar Terrain Vehicle 
that supports the human and robotic exploration of the 
moon and beyond.

The test evaluated 

new materials and 

demonstrated a motor 

ignition system
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Etihad Airways 
Scales Up Cargo Operations 

with Sustainable A350F

Etihad Airways recently firmed up its order with Airbus 

for seven new generation A350F freighters, following its 

earlier commitment announced at the Singapore Air-

show.

This order of the A350F sees the national carrier of the UAE 
adding to its existing order of the largest passenger version 
of A350-1000s, five of which have been delivered.
Tony Douglas, Group Chief Executive Officer, Etihad Aviation 
Group, said: “In building one of the world’s youngest and 
most sustainable fleets, we are delighted to extend our long-
term partnership with Airbus to add the A350 Freighter to 
our fleet. This additional cargo capacity will support the un-
precedented growth we are experiencing in the Etihad Car-
go division. Airbus has developed a remarkable fuel-efficient 
aircraft that, in tandem with the A350-1000 in our passenger 
fleet, supports our commitment to reaching net-zero carbon 
emissions by 2050.”
Christian Scherer, Chief Commercial Officer and Head of Air-
bus International, added: “This new generation large freight-
er brings unprecedented and unmatched benefits in terms 
of range, fuel efficiency and CO2 savings, that support cus-
tomers by enhancing operational efficiencies at the same 
time as reducing environmental impact.”
Moreover, Etihad has firmed up a long-term agreement for 
Airbus’ Flight Hour Services (FHS) to support its entire A350 
fleet, maintain aircraft performance and optimise reliability. 
This marks the first agreement for an Airbus FHS contract for 

an A350 fleet in the Middle East. Separately, Etihad has also 
opted for Airbus’ Skywise Health Monitoring, allowing the 
airline to access real-time management of aircraft events and 
troubleshooting, saving time and decreasing the cost of un-
scheduled maintenance.
The A350F provides a high level of commonality with the 
A350 passenger versions. With a 109-tonne payload capabil-
ity, the A350F can reportedly serve all cargo markets. The air-
craft features a large main deck cargo door, with its fuselage 
length and capacity optimised around the industry’s stan-
dard pallets and containers. 
More than 70 per cent of the airframe of the A350F is made of 
advanced materials, resulting in a 30-tonne lighter take-off 
weight and generating at least 20 per cent lower fuel con-
sumption and emissions over its current closest competitor. 
The A350F also fully meets ICAO’s enhanced CO2 emissions 
standards coming into effect in 2027. Including the recent 
commitment, the A350F has won 31 firm orders from six cus-
tomers.

Etihad has firmed up an 

agreement for Airbus’ FHS to 

support its entire A350 fleet
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F-15 Eagle 
Continues to 
Soar

50Years On,

When the U.S. Air Force (USAF) looked for a superlative 

fighter jet designed to maintain the country’s air superi-

ority, Boeing’s F-15 programme was presented as a per-

fect answer. 

Fifty years later, the undefeated F-15 continues to evolve and 
add advanced capability to the USAF fighter fleet. On July 27, 
1972, the Boeing F-15 flew for the first time with Chief Test 
Pilot Irv Burrows at the controls. 
Prat Kumar, vice president of F-15 Programmes, explained: 
“With its unrivalled combat performance, five decades-long 
production run and continuous evolution, the F-15 has a re-
markable history and continues today to be a critical asset 
for U.S. and allied forces. And with the development of new, 
advanced capabilities and the evolution of the F-15EX, the 
best is yet to come.”
Through its variants, the F-15 has also served internationally 
with numerous global customers including Japan, Israel, 

Saudi Arabia, Singapore, South Korea and Qatar.
The newest F-15, the F-15EX Eagle II, delivers a state-of-the-
art electronic warfare system, along with contemporary sen-
sors and avionics. 
The airframe, known for its unrivalled payload capacity, is ca-
pable of carrying next-generation hypersonic weapons. 
More than 1,500 F-15s are in service worldwide. The U.S. Air 
Force took delivery of its first F-15EX in March 2021.
Special Features

The Eagle’s air superiority is achieved through a mixture of 
unprecedented manoeuvrability and acceleration, range, 
weapons and avionics. It can penetrate enemy defence and 
outperform and outfight any current enemy aircraft. The 
F-15 has electronic systems and weaponry to detect, acquire, 
track and attack enemy aircraft while operating in friendly or 
enemy-controlled airspace. The weapons and flight control 
systems are designed so one person can effectively perform 
air-to-air combat.
The F-15’s superior manoeuvrability and acceleration are 
achieved through high engine thrust-to-weight ratio and 
low wing-loading. Low wing-loading (the ratio of aircraft 
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weight to its wing area) is a vital factor in manoeuvrability 
and, combined with the high thrust-to-weight ratio, enables 
the aircraft to turn tightly without losing airspeed.
A multi-mission avionics system sets the F-15 apart from 
other fighter aircraft. It includes a heads-up display, ad-
vanced radar, inertial navigation system, flight instruments, 
ultrahigh frequency communications, tactical navigation 
system and instrument landing system. It has an internally 
mounted, tactical electronic-warfare system, “identification 
friend or foe” system, electronic countermeasures set and a 
central digital computer.
The pilot’s head-up display projects on the windscreen all 
essential flight information gathered by the integrated avi-
onics system. 
This display, visible in any light condition, provides informa-
tion necessary to track and destroy an enemy aircraft with-
out having to look down at cockpit instruments.
The F-15’s versatile pulse-Doppler radar system can look up 
at high-flying targets and down at low-flying targets with-
out being confused by ground clutter. It can detect and track 
aircraft and small high-speed targets at distances beyond 

visual range down to close range, and at altitudes down to 
treetop level. 
Variety of Weaponry

A variety of air-to-air weaponry can be carried by the F-15. An 
automated weapon system enables the pilot to perform aeri-
al combat safely and effectively, using the heads-up display 
and the avionics and weapons controls located on the engine 
throttles or control stick. When the pilot changes from one 
weapon system to another, visual guidance for the required 
weapon automatically appears on the heads-up display.
The Eagle can be armed with combinations of different air-to-
air weapons: AIM-120 advanced medium range air-to-air mis-
siles on its lower fuselage corners, AIM-9L/M Sidewinder or 
AIM-120 missiles on two pylons under the wings and an inter-
nal 20mm Gatling gun in the right wing root.
Steady Progress

The first flight of the two-seat F-15B (formerly TF-15A) trainer 
was made in July 1973. The first Eagle (F-15B) was delivered in 
November 1974. In January 1976, the first Eagle destined for a 
combat squadron was delivered.
The single-seat F-15C and two-seat F-15D models entered 
the Air Force inventory beginning in 1979. These new models 
have Production Eagle Package (PEP 2000) improvements, in-
cluding 2,000 pounds of additional internal fuel, provision for 
carrying exterior conformal fuel tanks and increased maxi-
mum takeoff weight of up to 68,000 pounds.
F-15C fighters accounted for 34 of the 37 Air Force air-to-air 
victories. F-15E’s were operated mainly at night, hunting 
SCUD missile launchers and artillery sites using the LANTIRN 
system.

More than 1,500 F-15s are in 

service worldwide

An F-15 Strike Eagle receives an aerial 

refueling from a KC-135 Stratotanker

A group of F-15E Strike Eagles taxi following a combat mission
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The idea is to develop specific competences for promoting, 
activating, and responding to the EU programmes. 
This approach is not only meant for seizing returns in terms 
of investment, but also for strengthening the development 
of its own engineering capability, and to position the com-
pany  within future European military programmes. 
It is pertinent to note that all seven proposals submitted in 
2021 have been selected for a total of 8.3M € of grants.
In its 70 year history, Elettronica has contributed to defining 
the national and European technological sovereignty, and to 
be ready to face the challenges of the coming years. 
The projects selected by the European Commission, in the 
framework of the 2021 Work Programme of the European 
Defence Fund, range from surveillance capability and plat-
form self-protection projects, where Elettronica contributes, 
with its robust expertise in the Electromagnetic Spectrum 
Operations EMSO, to European defence and security appli-
cations, in every domain, including Space.
There are also projects on disruptive technologies. 
Here is an overview of the projects:
Navguard Galileo PRS 

The Navguard project aims at building an EU Naval Informa-
tion Warfare Systems Command (NAVWAR) capability gath-
ering efforts and federating means of the Member States. 

Such a capability will contribute to the unlimited and unin-
terrupted access to the Galileo Public Regulated Service 
(PRS) worldwide, on EU Member States territory and abroad 
during operations or missions.
Through this project, Elettronica applies its Electromagnetic 
Spectrum Operations (EMSO) knowhow also in the Space 
domain and in the part of the electromagnetic spectrum 
dedicated to satellite navigation.
HAPS Solutions

The aim of the EuroHAPS project is to develop High altitude 
platform system (HAPS) solutions to test properly the opera-
tional and technical challenges of the different HAPS plat-
form types. 
HAPS systems provide unique performance in terms of reso-
lution and/or link margin due to their relative proximity to 
the ground and can provide over-the-horizon detection ca-
pabilities of low-flying land, sea or air targets. 
The implementation and operation of multiple sensors — 
which provide different types of data — can help process 
high-quality information which, when integrated with each 
other, and can greatly improve the relevance of those HAPS 
platforms.
Importance of Rotorcrafts 

The aim of the Rotorcraft project is to focus on next genera-

Elettronica, whose solutions are found onboard 

leading European defence programmes from the 

European multi-purpose frigate (FREMM) and Hori-

zon warships to the Eurofighter Typhoon combat 

aircraft and NH-90 helicopter, has set up an internal 

dedicated unit to utilise the opportunities offered 

by European Union (EU) initiatives.
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tion EU military rotorcrafts, with a special attention to re-
search into future technologies, the future operating envi-
ronment and operational concepts of the next military verti-
cal take-off and landing systems.
The importance of rotorcrafts, as principal vertical take-off 
and landing assets/systems in military operations is widely 
recognised. 
Adequade Quantum Technologies

The Adequade project aims at providing a breakthrough in 
different quantum-sensing domains.
The possession and implementation of quantum technolo-
gies will be a turning point in many application domains. 
Developing and mastering these technologies will give 
both superiority in the mission, and a competitive advan-
tage on the international market. 
AGAMI_EURIGAMI: Innovative GaN Advanced Micro-

wave Integration

The European Innovative GaN Advanced Microwave Inte-
gration project covers the complete supply chain for Galli-
um Nitride (GaN) starting from epitaxy up to the component 
packaging and integration in modern electronic defence 
systems. The project focuses on the improvement of the 
technology and of the resilience against electrical and envi-
ronmental threats. 
The technology is a key enabler for high performance RF 
electronic components, which are the cornerstone of critical 
military systems like radar and electronic warfare. 
EICACS Challenge

The main challenge of the European Initiative for Collabora-

tive Air Combat Standardisation (EICACS) project is to build 
a European perspective that allows Member States to ad-
dress collaborative air combat capabilities in the medium 
and long term, combining future air combat systems, 
manned and unmanned platforms, legacy platforms and 
their evolution, including sensors and effectors.
Elettronica’s contribution to this project is fundamental in 
view of the benefit a collaborative approach to Electronic 
Warfare systems can provide to the platform survivability. 
AInception 

AInception — The AI Framework for Improving Cyber De-
fence Operation project aims at developing tools and tech-
niques for AI-based intrusion detection that outperform 
current military systems for selected scenarios and tech-
niques that which can abstract, aggregate, enrich and con-
textualise alerts into a more manageable set of abstracted 
meta-alerts.

Company’s seven 

proposals in 

2021 selected for 

€8.3M grants

In its 70 

year history, 

Elettronica has 

built a solid 

reputation
Galileo Second Generation will be made up of two independent 

families of satellites meeting the same performance requirements

EICACS project is to address collaborative air combat 

capabilities in the medium and long term
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General Dynamics 
Bags US$1.4 bn U.S. Navy Contract

The award comes in addition to the US$600 million already 
received to procure long-lead time materials for the same 
ships. The contract modification also provides an option for 
the Navy to procure an additional oiler, T-AO 213, bringing 
the total potential value to US$2.7 billion for the four ships.
Construction of the four ships is scheduled to begin in the 
third quarter of 2023 and continue into 2027.
In 2011, the U.S. Navy awarded NASSCO a contract to design 
and build the first two ships in the newly created Mobile 
Landing Platform programme, the USNS Montford Point and 
USNS John Glenn. The programme evolved, adding the USS 
Lewis B. Puller (ESB 3), USS Hershel “Woody” Williams (ESB 4), 
USS Miguel Keith (ESB 5), the future USS John L. Canley (ESB 
6) and the future USS Robert E. Simanek (ESB 7) configured as 
ESBs. ESB ships are highly flexible platforms designed to sup-
port multiple maritime-based missions, including Air Mine 
Counter Measures, Special Operations Forces, and limited 

crisis response.
Acting as a mobile sea base, this 784-foot ship has a 52,000 
square-foot flight deck to support MH-53, MH-60, MV-22 tilt-
rotor, and H1 aircraft operations. The future USS John L. Can-
ley (ESB 6) and USS Robert E. Simanek (ESB 7) are currently 
under construction.
In 2016, the U.S. Navy awarded NASSCO a contract to design 
and build the first six ships in the next generation of fleet oil-
ers, the John Lewis class. Designed to transfer fuel to U.S. 
Navy ships operating at sea, the 742-feet vessels have a full 
load displacement of 49,850 tonnes, the capacity to carry 
157,000 barrels of oil, and significant amounts of dry cargo to 
provide aviation capability while travelling at speeds up to 
20 knots. The first ship, USNS John Lewis (T-AO 205), was de-
livered to the U.S. Navy in July 2022. The USNS Harvey Milk 
(T-AO 206), USNS Earl Warren (T-AO 207), and USNS Robert F. 
Kennedy (T-AO 208) are currently under construction.

General Dynamics National Steel and Shipbuilding Company (NASSCO), a subsidiary of General Dynamics, recently an-

nounced that it received US$1.4 billion in U.S. Navy contract modifications for the construction of a sixth Expeditionary 

Sea Base ship (ESB 8) and two additional John Lewis-class fleet oilers (T-AO 211 and 212).

Construction of the 

four ships is scheduled 

to begin in the third 

quarter of 2023
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Operational Flexibility

Acting as a mobile sea base, ESBs are part of the critical ac-
cess infrastructure that supports the deployment of forces 
and supplies to provide prepositioned equipment and sus-
tainment with flexible distribution.
The ships were originally called the MLP and the MLP Afloat 
Forward Staging Base (AFSB), respectively. In September 
2015, the Secretary of the Navy re-designated these hulls to 
conform to traditional three-letter ship designations. The de-
sign of these ships is based on the Alaska class crude oil car-
rier, which General Dynamics NASSCO built.
In August 2017, upon arrival in the U.S. 
5th Fleet Area of Responsibility, 
ESB 3 was re-designated from 
USNS and commissioned 
as a USS.
Focus on Fleet Oilers

The primary role of 
U.S. Navy fleet oilers 
is to transfer fuel to 
surface ships oper-
ating at sea and to 
extend the operat-
ing endurance of 
these surface ships 
and their embarked 
aircraft. Fleet oilers 
also provide other sur-
face ships with lubricants, 
fresh water, and small 
amounts of dry cargo. Fleet oil-

ers transfer fuel and other supplies to other surface ships in 
operations called underway replenishments (UNREPs).

Oilers are one kind of Navy UNREP ship; other Navy 
UNREP ships include ammunition ships, dry 

cargo ships, and multiproduct replenish-
ment ships. The U.S. Navy’s UNREP 

ships are known more formally as 
the Navy’s combat logistics force 

(CLF). Most of the Navy’s CLF 
ships are operated by the Mili-
tary Sealift Command (MSC).
Although the role of fleet oil-
ers might not be considered 
as glamorous as that of other 
Navy ships, fleet oilers are criti-
cal to the Navy’s ability to op-

erate in forward-deployed ar-
eas worldwide on a sustained 

basis. The U.S. Navy’s ability to per-
form UNREP operations safely and 

efficiently on a routine basis is a skill 
that many other navies lack.

The award comes in addition 

to the US$600 m already 

received

MV-22B Osprey on-board the 

expeditionary sea base USS Lewis B. Puller
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IAI Gets US$200 m 
European Special 
Aircraft Deal 

Israel Aerospace Industries (IAI) recently 

signed a contract valued at over US$200 

million to provide Special Mission Aircraft 

to a NATO member country in Europe. The 

Special Mission Aircraft will be developed 

by IAI Group subsidiary, ELTA Systems 

Ltd., home to Israel’s radar and intelli-

gence technology and considered a glob-

al leader in the field. 

IAI’s special mission aircraft are active in Israel and many 
countries worldwide and provide an important strategic 
edge. The company’s breakthrough in the field of special 
mission aircraft is made possible due to miniaturised sensor 
technologies alongside developing algorithms and software 
applications based on Artificial Intelligence (AI & ML), on the 
basis of which the highly advanced intelligence systems are 
integrated into business jets. Prior to this, most special mis-
sion aircraft were utilised for large cargo or commercial air-
craft.
Offering Four Lines of Special-Mission Aircraft

IAI offers several different special mission aircraft, such as: 
AEW&C (Airborne Early Warning & Control) Aircraft: It uti-
lises AESA radar and IFF (Identification, Friend or Foe), SIGINT 
and Communication systems to generate and disseminate 

an Air and Maritime Situational Picture. The aircraft also con-
tains an Air Battle Management and Strike Aircraft Guidance 
System. ELTA’s CAEW (Conformal Airborne Early Warning) air-
craft is fitted with a dual-band AESA radar providing com-
plete uncompromised 360-degree azimuthal coverage and 
is an example of leading in the class system based on a busi-
ness jet.
AGS (Air to Ground Surveillance) Aircraft: This type uses 
advanced AESA SAR/GMTI radar, SIGINT and EO/IR sensors 
and an Intelligence Management System to cover large ar-
eas, providing real-time detection, identification, tracking 
and distribution of surface targets from standoff range in all 
weather and visibility conditions. A leading product in this 
category is the IAI-ELTA MARS2 Multi-Mission Aircraft that in-
cludes a breakthrough digital AESA SAR/GMTI radar and lat-
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est generation SIGINT integrated with an advanced multi-
INT system carried by a high-performance business jet.
MPA (Maritime Patrol Aircraft): The aircraft is equipped 
with high-performance AESA radar, SIGINT and EO/IR sen-
sors to create an up-to-date maritime picture during search-
and-rescue missions, maritime patrolling, environmental 
monitoring, and Anti Surface Warfare (ASuW) and Anti-Sub-
marine Warfare (ASW) in support of Naval and Coast Guard 
operations. 
SIGINT (Signal Intelligence): These aircraft monitor the 
electromagnetic spectrum to detect and accurately locate 
emitter arrays and communication networks, creating a 
complete Electromagnetic Order of Battle over the entire 
large arena of interest.

The Special Mission 

Aircraft will be used to 

detect, alert, and collect 

strategic intelligence



Quest for Quiet Supersonic

X-59 Gathers Steam

NASA’s
Once ready, the National Aeronautics and Space Admin-

istration’s (NASA) X-59  will fly faster than the speed of 

sound — and that too — quietly. The X-59 will feature in-

novative technology to reduce loud sonic booms to a 

quiet thump.

However, before NASA’s quiet supersonic  X-59  aircraft can 
take to the skies, a range of testing needs to be done to en-
sure a safe first flight. 
A part of this protective check is to analyse data collected for 
the X-59’s flight control system through low-speed wind tun-
nel tests.
The X-59 is central to NASA’s QueSST mission to expand su-
personic flight and provide regulators with data to help 
change existing national and international aviation rules that 
ban commercial supersonic flight over land. 
Wind Tunnel Tests

Recently, Lockheed Martin’s Skunk Works facility in Palmdale, 

California, completed low-speed wind tunnel tests of a scale 
model of the X-59’s forebody. The tests provided measure-
ments of how wind flows around the aircraft nose and con-
firmed computer predictions made using computational 
fluid dynamics (CFD) software tools. The data will be fed into 
the aircraft flight control system and will allow the pilot to 
know the altitude, speed and angle that the aircraft is flying 
at in the sky.
Such tests help with developing the flight control system. 
This flight data is obtained from many instruments on the air-
craft including air data probes, GPS and engine instrumenta-
tion. These wind tunnel tests allow the company experts to 
verify CFD predictions, which let them know the flight con-
trol system is safe to fly.
The Lockheed Martin Skunk Works low-speed wind tunnel 
produces air moving at the same speed that the real, full-
scale X-59 will experience during takeoff and landing. But 
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The X-59 is central to 

NASA’s QueSST mission
A series of tests are 

underway to ensure a safe 

first flight



most wind tunnels are too small to fit the nearly 100-foot-
long aircraft. 
The low-speed wind tunnel tests proved to be a success. The 
results matched NASA and Lockheed Martin’s earlier com-
puter predictions.
QueSST Goals

NASA’s heritage of studying supersonic flight dates back 
more than 70 years. That accumulated knowledge, especially 
as it relates to understanding sonic booms and how to make 
them quieter, is at the heart of what the mission is about. It’s 
taken years of hard work and the latest in wind-tunnel test-
ing, advanced computer simulation tools, and actual flight 
testing to reach this point.
NASA’s aeronautical innovators are leading a government-
industry team to collect data that could make supersonic 
flight over land possible, dramatically reducing travel time in 
the United States or anywhere in the world.
The QueSST (Quiet SuperSonic Technology) mission has two 
goals: 1) design and build NASA’s X-59 research aircraft with 
technology that reduces the loudness of a sonic boom to a 
gentle thump to people on the ground; and 2) fly the X-59 
over select U.S. communities to gather data on human re-
sponses to the sound generated during supersonic flight 
and deliver that data set to U.S. and international regulators.
Using this data, new sound-based rules regarding superson-
ic flight over land can be written and adopted, which would 

open the doors to new commercial cargo and passenger 
markets to provide faster-than-sound air travel.
Three Phases

NASA has laid out QueSST in three phases. The first and cur-
rent phase focuses on the assembly of the X-59, followed by 
initial flights planned for later this year to prove the safety 
and performance of the aircraft.
The second phase, expected to take place during 2023, will 
focus on acoustic validation. During this phase, the mission 
will prove the X-59 is ready for regular operations in the Na-
tional Airspace System. 
The aircraft will fly over NASA’s Armstrong Flight Research 
Center in Edwards, California to demonstrate that the super-
sonic technologies work as designed. The flights will show 
that the tools used to predict and measure the sound level of 
the sonic thump are ready for use in phase three.
Phase three will feature the X-59 flying over several commu-
nities across the U.S., gathering data from the public to learn 
what people think of the X-59’s sound. This phase is expected 
to take place in 2024 through 2026. NASA has yet to select 
the communities.
The mission is set to wrap up in 2027 by taking the informa-
tion collected during phase three and sharing it with U.S. and 
international regulators. 
Reference Text/Photo:
www.nasa.gov
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QueSST’s new mission identity consists 

of a blue and green signature mark that 

represents the elements of QueSST

A model of the X-59 forebody is shown 

in the Lockheed Martin Skunk Works’ 

wind tunnel in Palmdale, California

X-59 QueSST Cockpit
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Streit Group

The facility’s opening ceremony was attended by the Presi-
dent of Uganda, His Excellency Yoweri Kaguta Museveni, the 
Minister of Defence and Veteran Affairs, Hon Vincent Bamu-
langaki Ssempijja, the Chief of Defence Forces General Wil-
son Mbadi, the Managing Director of National Enterprise 
Corporation (NEC) Lieutenant General James Mugira, the 
Chairman of Streit Group Guerman Goutorov, State Minis-
ters, Members of Parliament, members of the press, among 
other members of the general public. 
At the ceremony, Streit Group’s Guotorov welcomed the 
guests and expressed his gratitude to the people of Uganda 
for the warm welcome. He noted that the launch was a very 
special day in the history of Uganda and the government of 
this great nation, emphasising that it has once again shown 
commitment and determination to bring significant infra-
structural development that will boost the economy and im-

Inaugurates Armoured 

Vehicle Manufacturing and 

Assembling Facility in Uganda

prove security for the people of Uganda and the African con-
tinent.
“When I was asked why I chose Uganda, I said it is because of 
the great leadership of President Yoweri Kaguta Museveni 
and his team. Uganda as a country has achieved a lot and has 
a vision for further development. It is a peaceful country and, 
above all, is committed to growing economically. I have 
been to several African countries, and the leadership and 
hospitality I have found in Uganda has always been excep-
tional,” Guotorov said.
He highlighted some of the economic benefits that the fac-
tory would give the nation. These include creating employ-
ment opportunities, contributing to Uganda’s GDP increase 
by paying taxes, widening the tax base, and promoting 
Uganda as Africa’s leading armoured car manufacturing 
country, among others.

Streit Group recently partnered with Uganda People’s Defence Force’s (UPDF) National Enterprise Cor-

poration (NEC) to form NEC- Streit Uganda Limited. The two entities recently held a successful two-day 

launch of the NEC- Streit Armoured Vehicle Factory at the shores of Lake Kyoga in Nakasongola, Ugan-

da. NEC- Streit, the joint company, will supervise the new facilities.
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Boosting Local Capabilities

President Museveni, who was the chief guest, inaugurated 
the facility on the first day of the event and said that, soon, 
the UPDF would stop buying vehicles from abroad since the 
country has built capacity locally through the two armoured 
vehicle factories.
Among other speakers was the Chief of Defence Forces, Gen-
eral Wilson Mbadi, who described the factory as another 
milestone in Uganda’s defence technological progress.
“By building a self-reliant defence industry, we are capable of 
securing Uganda and also supporting the economy. This will 
also help us tackle the problem of economic irrationality by 
consuming what we don’t produce and producing what we 
don’t consume. It will help us, apart from technology transfer, 
do local capacity building, save foreign currency and en-
hance mobility, firepower, protection, and operation effi-
ciency,” General Mbadi highlighted.
The NEC Managing Director, Lt Gen James Mugira, also noted 
that the factory is the only one in the region.
“The on job practical training has equipped UPDF personnel 

from the armoured and motorised infantry 
brigade with requisite skills to manage the fa-

cility and save costs to hire experts for the same job,” he said. 
“We will be manufacturing luxury armoured vehicles for VIPs 
but also manufacture police vehicles, armoured ambulances, 
and bullion vans. Therefore, police, Bank of Uganda, private 
security organisations, VIPs, and commercially important per-
sons will benefit from this factory.” 
The second day was inaugurated by the Minister of Defence 
and Veteran Affairs, Hon Vincent Bamulangaki. In his speech, 
he thanked the private security companies for showing inter-
est in Uganda’s armoured vehicles.
“I have a lot of requests from companies and individuals who 
want to import armoured cars in Uganda. I will write back ad-
vising them to support our factory that is based here. If you 
buy in Uganda, there is no need for a license or permission 
from me,” said Hon Ssempijja.
Streit Group’s product range includes Armored Personnel 
Carriers (APCs), which include Cougar, Cobra, and other mod-
els ranging in mass from six to 16 tonnes, which are in service 
with several African militaries, including Burkina Faso and 
Mali and many others.

The facilities promote 

Uganda as Africa’s 

leading armoured 

car manufacturing 

country 

The President and his host inspecting one of the luxury armoured vehicles in Nakasongola

President Museveni tours the NEC-Streit armoured vehicle facility with  (L) 

Chairman of Streit Group, Guerman Goutorov
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Saab’s HE 448 and FCD 558, 

a Lethal Combination

Saab’s HE 448 round and FCD 558 fire control device for the 
Carl-Gustaf system combine to solve even more battlefield 
challenges and have been developed on the basis of custom-
er feedback. It’s this kind of approach that has led to the cre-
ation of the latest additions to the Carl-Gustaf system. 
The HE 448 high-explosive round and FCD 558 fire control 

device take the Carl-Gustaf user experience to a new level.
New HE 448 Round

HE 448 is a major improvement compared to its predecessor 
the HE 441, which itself remains an industry leader. Like its fore-
runner, the HE 448 is a high-explosive round designed for use 
against enemy forces such as dismounted troops, troops in 

The nature of modern warfare is constantly evolving. To remain competitive, armed forces need to evolve, embracing 

new technologies and strategies. 

Leading defence and security company Saab has long understood that this fact also applies to the weapons that troops 

use. The most effective weapons are those that evolve to meet new challenges while still remaining simple enough to be 

easily used in the heat of battle.
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defilade, and soft skin targets including vehicles. 
The HE 448 fuze allows fire teams to select either direct-fire 
mode, in which the round impacts on the target, or air-burst 
mode, where the use of a timer allows it to be detonated 
above the target.
An interface in the round allows it to communicate with the 
new fire control device (FCD), greatly enhancing accuracy. 
Reduced weight and modifications to the composition help 
increase the range, fragment distribution and lethality of the 
round. 
So, how do the HE 448 and FCD 558 combine to solve battle-
field problems? And what key advantages do they bring to 
troops in the field?
Defeating Body Armour

A common request among users has been for an HE round 
with better ability to defeat body armour. Such armour is in-
creasingly being worn by hostile forces and can limit the ef-
fectiveness of fragmentation rounds.
Saab’s designers addressed this challenge in several ways. 
One was to replace the mechanical fuze of the HE 441 with a 

much smaller electro-mechanical in the HE 448. The 800 steel 
balls in the HE 441 have been replaced with 4,000 tungsten 
pellets in the HE 448, increasing fragment density and the 
overall probability of striking vulnerable areas on the enemy 
combatant.
While the legacy FCD and HE round allowed the engagement 
of targets at up to 1,300 metres, users looked for even longer 
range.
Saab engineers responded by reducing the overall weight of 
the HE 448 by 500 grammes compared to the HE 441, down to 
a lean 2.7 kilogramme. The reduced weight gives higher muz-
zle velocity and ability to cover more ground. 
Precise Ballistic Calculations

A key concern for every fire team is first-round hits. Once you 
fire on the enemy, you make your own position known and be-
come a clear target.
Engineers addressed the request for better accuracy by creat-
ing an interface between the round and the fire control device 
that allows for even more precise ballistic calculations. Via a 
protocol known as ‘Firebolt’, the round provides the FCD with 
exact information on the temperature of its propellant. 
This is a key factor in ballistics, as rounds with cooler propel-
lant will generally travel slightly slower, while warmer propel-
lant causes a round to travel slightly faster. The ballistic com-
puter in the FCD 558 uses this information on propellant tem-
perate to adjust the round’s exit trajectory. 
This is particularly helpful for air burst mode where the round 
is set to detonate in the air just above the target.
The Carl-Gustaf recoilless rifle is a man-portable, multi-role 
weapon system that allows dismounted soldiers to effectively 
deal with multiple challenges on the modern battlefield. The 
system is known around the world for its simplicity and dura-
bility. 
While the HE 448 and FCD 558 produce optimal results when 
used together, they are both compatible with legacy Carl-Gus-
taf systems. A legacy round will not be able to communicate 
its type and propellant temperature to the FCD 558. However, 
the gunner can simply enter the round type via a toggle to en-
able the ballistics computer to choose the correct trajectory.    
Reference Text/Photo:
www.saab.com

HE 448 fuze allows teams to 

select direct-fire mode or air-

burst mode
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Multiple full-power engine 

tests were performed at GA-

ASI’s facility

sensors. A maximum capacity of around 4,750 pounds 
means users anywhere, from armed forces to coast guard 
agencies to other clients, can easily integrate whatever load-
outs they require for specific missions.  
SeaGuardian can carry a maritime search radar and monitor 
wide areas of surface activity. It might use its onboard elec-
tro-optical infrared sensor or Lynx multi-mode radar to take a 
closer look at individual vessels of interest.  SeaGuardian can 
also hunt for submerged submarines. 
MQ-9B has signals intelligence and communications intelli-
gence systems integrated onboard, but it can take any num-
ber of other custom sensors.  It has threat-warning detection 
and countermeasure capability like that of a 4th generation 
tactical aircraft. The Self-Protect Pod enables an MQ-9B to re-
lease flares or chaff in case it has been illuminated by an air 
defence radar or infrared sensor.  

PT6
E-Series Engine 

Successfully Tested 

on MQ-9B RPA

The PT6 E-Series engine is the first turboprop engine in gen-
eral aviation to offer a dual-channel integrated electronic pro-
peller and engine control system. It is a versatile engine family 
that will deliver the performance characteristics required as 
GA-ASI continues its development of MQ-9B capabilities.
GA-ASI President David R. Alexander, explained: “We’ve en-
joyed a long-term relationship with Pratt & Whitney. Integrat-
ing their PT6 E-Series engine onto our MQ-9B SkyGuardian 
aircraft offers an alternate option for future customers that in-
cludes a 33 per cent increase in power, dual channel electron-
ic propeller and engine control system, as well as all the bene-
fits of the PT6 engine family.”
Jill Albertelli, president of Pratt & Whitney Military Engines, 
added: “Our PT6 E-series is the ideal engine for this mission 
and we look forward to working with General Atomics on this 
important programme.”
MQ-9B represents the next generation of RPA system having 
demonstrated airborne endurance of more than 40 hours in 
certain configurations, automatic takeoffs and landings un-
der SATCOM-only control, as well as a GA-ASI developed De-
tect and Avoid system. 
Hub of Operations

The MQ-9B SkyGuardian and its sibling SeaGuardian are the 
hub of multi-domain operations. 
MQ-9B has more room for payloads — with eight wing hard-
points and one under its centerline — that can range from 
weapons to intelligence-gathering equipment to specialised 

General Atomics Aeronautical Systems, Inc. (GA-

ASI) recently tested a PT6 E-Series model turbo-

prop engine from Pratt & Whitney Canada on GA-

ASI’s MQ-9B Remotely Piloted Aircraft (RPA).  Mul-

tiple full-power engine tests were performed at 

GA-ASI’s Desert Horizon flight operations facility 

in El Mirage, California.

PT6 E-Series engine from Pratt & 

Whitney Canada on GA-ASI’s MQ-9B
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The exhibitions offer the 

opportunity to establish 

strategic partnerships among 

the industry companies

Abu Dhabi National Exhibition Company (ADNEC) re-

cently announced the opening of the e-registration for 

the 16th edition of the International Defence Exhibition 

and Conference (IDEX 2023), and the seventh edition of 

the Naval Defence Exhibition and Conference (NAVDEX 

2023), taking place on February 20-24, 2023. 

Organised by ADNEC at Abu Dhabi National Exhibition Cen-
tre, in collaboration with the UAE Ministry of Defense, the 
events are set to attract leading participants and exhibitors 
from all over the world.
IDEX and NAVDEX provide a globally leading platform, show-
casing the latest international defence innovations and tech-
nologies, along with the advanced technology and equip-
ment developed by defence industries across the world. Ad-
ditionally, the exhibitions offer the opportunity to establish 
strategic partnerships among the industry companies. Reg-
istration is now open for both companies and visitors 
through the website www.idexuae.ae/registration/
The upcoming edition of IDEX and NAVDEX marks the 30th 
anniversary of these events that have become the largest of 
their kind in the world, attracting major companies from 
across the international defence industries sector. They are 
expected to host high-calibre participation, including lead-
ers, decision-makers, ministers, senior officials, as well as in-
dustry experts and professionals from all over the world. 
The previous editions of IDEX and NAVDEX was highly suc-
cessful, welcoming over 62,000 visitors and 900 local and in-

ternational companies from 59 countries, in addition to host-
ing 35 pavilions with five countries participating for the first 
time ever. 
The central success of the 15th edition which took place in 
2021 lies in that it was the first global defence event to take 
place in the post pandemic recovery stage, with 62,445 at-
tendees at the venue across five days. Over 900 exhibitors, 59 
countries, and 35 international pavilions participated in the 
exhibitions, alongside five countries participating in the ex-
hibitions for the first time: Israel, North Macedonia, Luxem-
bourg, Portugal, and Azerbaijan. Furthermore, AED 20.957 
billion (US$ 5.7 billion) worth of deals were signed by the 
UAE Armed Forces during IDEX and NAVDEX 2021.

As in 2021, Nation Shield the official journal of UAE 
Ministry of Defence, will be publishing the official 
show dailies, map book and show guide for IDEX/
NAVDEX 2023. For more information, please con-
tact nation05@eim.ae 

ADNEC Opens Registration 

for IDEX and NAVDEX 2023
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Dragonfire Laser
Weapon Trials on Track

The Dragonfire solution is based on unique technical ap-
proaches developed in the UK under  MOD  and industry 
funding centred on high energy lasers and addresses the 
challenges associated with engaging aerial targets safely. 
The first of these trials recently conducted by the Dragon-
fire consortium — a joint industry and UK MOD collaboration 
between MBDA, Leonardo, QinetiQ and Defence Science and 
Technology Laboratory (Dstl) —  at low power proved the 
system can successfully track air and sea targets with excep-
tionally high accuracy.
This success has paved the way for the next phase of the trials 
that will deliver a first for UK industry when carrying out a 
static high power laser trial, while maintaining aimpoint ac-
curacy. 
The following step would look to combine the outcomes of 
these two trials, pairing the recently proven tracking accura-
cy and the high power laser, by engaging targets in opera-
tionally representative scenarios.
Chris Allam, Managing Director of MBDA UK, explained: “The 
success of these trials is a key step in the development of sov-
ereign laser directed energy weapons. It is the culmination of 
a lot of hard work from both the industry and Dstl teams, 
overcoming disruption due to COVID and technical challeng-
es from the use of unique innovations in Dragonfire that are 
testing the limits of what is physically possible in the laser 
weapons domain.”

Essential Challenge 

The essential challenge of an Laser Directed Energy Weapon 
(LDEW) system is safely controlling and focusing high laser 
power onto an extremely precise point, at long range. The 
tracking trial was an excellent test of the component parts of 
the Dragonfire tracking system.
The trial used a low power QinetiQ laser, Leonardo’s beam di-
rector and MBDAs Image Processing and Control technology 
to facilitate the ultra-precise “fine” pointing and tracking ac-
curacy, which will be required to generate the damage effect 
when a high-powered laser will be used.
QinetiQ’s coherent beam-combining technology offers a la-
ser system that can deliver substantial benefit over other 
beam combining technologies. Beam combining is a tech-
nology that achieves enhanced power densities at target, re-
ducing defeat times and increasing engagement range. 
Other sub systems including the C2, Effector Management 
System (EMS) and “coarse” tracking – turning the laser to-
wards the target – were also proved in the trial.

Dragonfire, the UK’s Laser Directed Energy 

Programme (LDEW) led by the European 

multinational developer and manufactur-

er of missiles (MBDA), has begun a series of 

trials to prove the accuracy and power of 

the novel laser weapon.

First trial proved system 

can accurately track air, sea 

targets 

Dragonfire on trials
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U.S. Forces 
Successfully Test Iron Dome 
System
The U.S. Army, along with the Israeli Ministry of Defense’s 

Israeli Missile Defense Organization (IMDO) recently 

took a critical step towards fielding the first of two Rafa-

el-made Iron Dome Defense System-Army (IDDS-A) bat-

teries. 

Rafael’s Iron Dome is combat-proven, with over 2,000 inter-
ceptions. The multi-mission system effectively counters rock-
ets, mortars and artillery shells, as well as aircraft, helicopters 
and UAVs at very short range. 
IDDS-A will defend supported forces within fixed and semi-
fixed locations against sub-sonic Cruise Missiles.
The Iron Dome is a highly mobile, dual mission system that is 
constantly evolving and has grown over the years into a fam-
ily of systems: the I-Dome — an all-in-one mobile version, on 
a single truck, providing protection for motorised or mecha-
nised troops, as well as point air defence for military, indus-
trial and administrative installations.
Targets Intercepted

The White Sands Missile Range hosted the missile flight test, 
demonstrating the capabilities of the IDDS-A.
U.S. Army soldiers assigned to 3-43 Air Defense Artillery Bat-
talion successfully detected, tracked, and intercepted multi-
ple CM and UAS surrogate targets. The testing prepares the 
system for U.S. operational forces use by ensuring it 
meets U.S. Army safety standards.
“It’s important to understand that implementa-
tion for the U.S. is about the ability to integrate 
this system into its air defence picture. We 
need to integrate this into our U.S. architec-
ture, and to give confidence to our regional 
commanders that we can integrate this 
system safely into what they have,” point-

ed out a top official of the Air and Missile Defence Cross-
Functional Team.
A Rafael’s Air & Missile Defense Directorate official not-
ed: “Once again, the Iron Dome has proven its effectiveness 
and operational capabilities in combat scenarios. As part of 
the U.S. Army’s operational training, American troops oper-
ated the system which functioned with optimal effective-
ness against a variety of threats and intercepted targets 
from different ranges.”
The IMDO in the Directorate of Defense Research and De-
velopment leads the development of Israel’s multi-tiered 
air defence array, based on four operational layers: Iron 
Dome, David’s Sling, Arrow 2, and Arrow 3. 
The U.S. Army plans to field both IDDS-A batteries as an in-
terim cruise missile defence solution, while the U.S. Army 

continues to acquire an enduring Indirect Fire Protec-
tion Capability Increment 2 (IFPC Inc2) system. 

Future variants of the IFPC programme include 
technology insertions such as directed energy, 

which will provide a critical protection capabili-
ty against sub-sonic Cruise Missiles, Groups 
2&3 Unmanned Aircraft Systems, and Rockets, 
Artillery, and Mortars threats.

IDDS-A will defend forces 

against sub-sonic Cruise 

Missiles
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UAE and France... 
Historic and Comprehensive 

Strategic Relations

Highlights from the historic visit of His Highness 

Sheikh Mohamed bin Zayed Al Nahyan

The state visit paid by Presi-

dent His Highness Sheikh 

Mohamed bin Zayed Al Na-

hyan to Paris last July, which 

President Macron described 

as “historic”, has been a 

milestone in the growing 

strategic relations between 

the UAE and France. It has 

added significant momen-

tum to these relations. In 

the current issue, Nation 
Shield sheds light on the pil-

lars of relations between 

the two friendly countries 

to explore their prospects 

and analyse the expected 

positive effects.

Within the framework of the close alliance relations and the 
continuous cooperation between the UAE and the Republic 
of France, in mid-July, Paris welcomed His Highness Sheikh 
Mohamed bin Zayed Al Nahyan, President of the UAE, may 
God protect him, on a state visit. It was his first visit abroad 
after His Highness assumed the presidency. As French Presi-

dent Emmanuel Macron described it, the visit was “historic” by 
all the standards of international relations. It is important to ad-
dress the dimensions and implications of these relations, as 
well as their impact in the short and long term:
The Comprehensiveness of Bilateral Relations: The Emirati-
French relations are characterised by comprehensiveness and 



83

Nation Shield ... A Nation’s Journey

diversity. They are different in this respect from the UAE’s re-
lations with other international strategic allies. The areas of 
cooperation are not limited to the political, military and eco-
nomic aspects; they extend to cooperation in the cultural 
field between the two sides through the establishment of 
the Louvre Abu Dhabi Museum and Sorbonne Abu Dhabi 
University. As a manifestation of the depth and comprehen-
siveness of these relations, the UAE and France signed in 
1995 a security agreement under which Paris established a 
military base on UAE soil in 2009. Besides, Abu Dhabi had a 
key role in supporting France’s war in Mali since 2011, the first 
military cooperation of its kind between the two countries. 
During French President Emmanuel Macron’s visit on De-
cember 3, 2021, to the UAE, the two countries signed an 
agreement to purchase 80 Rafale combat aircraft and 12 Car-
acal helicopters.
Resilience and Understanding: The UAE and French sides 
enjoy clear flexibility and dynamism in understanding and 
managing contentious issues between the two countries, an 
issue that does not exist in other files of international rela-
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tions. France, for example, takes a firm stance opposing the 
Russian military operations in Ukraine. However, Paris shows 
a concrete understanding of the UAE’s viewpoint on the 
Ukrainian crisis, as Abu Dhabi is trying to maintain a neutral 
position between the two sides of the crisis in a way that pre-
serves the major strategic interests with the two sides (Russia 
and the West).
Strong Relations between the Two Leaderships: It is indis-
putable that the presence of a high level of understanding 
and convergence of views between political leaders contrib-
utes a lot to the rapprochement of countries. Personal chem-
istry effectively accelerates the pace of rapprochement and 
removes any obstacles that prevent the two countries’ rela-
tions from attaining levels of alliance and strategic partner-
ship. In this regard, the strong personal ties between His 
Highness Sheikh Mohamed bin Zayed Al Nahyan and French 
President Emmanuel Macron are a strong lever for partner-
ship relations between the two countries.
Deep-rooted Relationships 

Statistical indicators related to UAE-French relations provide 
the most accurate picture of the depth and development. Of-
ficial exchange visits that took place between France and the 
UAE during the period from the beginning of 2015 up to this 
year reached about 34 trips. Most importantly, the visit of 
President His Highness Sheikh Mohamed bin Zayed Al Nahy-
an to France in mid-July was the second for His Highness in 
10 months, after the visit he had made in mid-September, 
during which he met President Macron. The meeting that 
brought them together during the last visit was the fourth 

during the same period. That was after their meeting during 
the two visits paid by Macron to the UAE. One was official on 
December 3, and the other took place on May 15 to offer 
condolences on the death of Sheikh Khalifa bin Zayed Al Na-
hyan, may God rest his soul.
In general, Emirati-French relations have a great historical 
depth; they have roots that predate the establishment of the 
Union of the Emirates. French companies, such as “Total”, 
were present in this region long before that, under the name 
Company Français de Petroleum (CFP). These relations have 
been consolidated since the inception of the UAE at the 
hands of the late founder, Sheikh Zayed bin Sultan Al Nahy-
an, may God rest his soul. The relations were characterised by 
mutual respect and cooperation based on common inter-
ests.
The Harvest of Historical Visit

-
hyan to France marked the signing of several agreements, 
the most important of which was the signing of a “global 
strategic partnership agreement on cooperation in the ener-

Strong personal ties between 
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and Macron are a strong 

lever for partnership
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gy field.” The French government said in a statement that the 
partnership aims to identify joint investment projects in 
France, the UAE or elsewhere in the sectors of hydrogen, re-
newable energy and nuclear energy.

-
hyan to France achieved one of its most prominent goals: to 
consolidate the UAE’s geopolitical position as one of the pil-
lars of global energy security.

meetings with Elizabeth Born, French Prime Minister, Gerald 
Larcher, President of the Senate and Yael Brune-Biffy, Presi-
dent of the French National Assembly (Parliament), in addi-
tion to his meetings with French President Emmanuel Ma-
cron. The visit witnessed the launch of the UAE-French Busi-
ness Council, which aims to open new horizons and raise the 
level of bilateral cooperation in several sectors of common 
interest, in addition to the signing of 12 agreements and 
memorandums of understanding (MOUs) to strengthen bi-
lateral relations.

relations between the two countries were not the only 
achievement during the visit. Other manifestations testified 
to the depth and evolution of these relations. The welcome 
banners were considered one of the manifestations of 
France’s celebration of the country’s guest. His Highness was 
invited to historic palaces such as the Invalides, the Elysee, 
Versailles and Luxembourg Palace, which is significant in the 
protocol for honouring renowned guests.

-

hamed bin Zayed Al Nahyan the “Legion of Honour” of the 
Grand Cross, the highest French national decoration, in ap-
preciation of his role in strengthening the friendship and co-
operation relations between the UAE and France at various 
levels. Moreover, His Highness Sheikh Mohamed bin Zayed Al 
Nahyan granted President Macron “The Order of Zayed”, the 
highest civilian award in the UAE, which is awarded to presi-
dents and kings who have played prominent roles in serving 
the prosperity of the relations between the two countries.
Qualitative Indicators

Gulf countries, with more than 25,000 French nationals resid-
ing in the country.

constitute the sixth largest network of French schools in the 
world in terms of student numbers, in addition to Sorbonne 
University Abu Dhabi, INSEAD, Paris 2, and ECOLE 42 Abu 
Dhabi, which are French institutions with branches in the 
country.

Total French investment 

flows in UAE were US$3.123 

billion between 2016 and 

2020
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The partnership aims to 

identify joint investment 

projects in sectors of 

hydrogen, renewable energy 

and nuclear energy

its universities and institutes.

restaurants and French academies all over the country.
-

lowed to stay in France for up to three months.

participated in the opening of the Louvre Museum in Abu 
Dhabi, the cost of which exceeded one billion dollars. French 
President Macron described it as a “bridge between civilisa-
tions.”

2006, under the patronage of His Highness Sheikh Mohamed 

bin Zayed Al Nahyan, President of the UAE, as part of the 
Emirate’s vision to enhance the academic and cultural sector, 
which is part of the “Abu Dhabi Vision 2030” strategy.

-
eration was announced in Paris. As a result, a French-lan-
guage radio station was launched in the UAE, broadcasting 
its programmes three times a week. In December 2018, the 
UAE became an associate member of the international or-
ganisation for the Francophonie.

shed light on the importance of the history of the UAE, as it 
has been the centre of trade routes throughout the history 
spanning 7,500 years.

visited Expo 2020 Dubai and praised the successful organisa-
tion of the huge global event despite the challenges the 
world had experienced due to COVID-19.
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Digital Indicators

flows in France amounted to about US$172.9 million be-
tween 2016 and 2020, while the total French investment 
flows in the UAE amounted to about US$3.123 billion be-
tween 2016 and 2020.

reached 207 in 2019, while the total number of Emirati com-
panies that invested in France reached 21.

-
logue, the two countries approved the roadmap for the cur-
rent decade 2020-2030 by outlining common aspirations 
and initiatives, especially in the main sectors of bilateral co-
operation, such as economy, trade, investment, oil and gas, 
nuclear and renewable energy, education, culture, health, 
space and security.
Foreseeing Opportunities

-
ness Sheikh Mohamed bin Zayed Al Nahyan during his visit 
to France indicate the desire of the French state to consoli-
date relations with the UAE and give it a new impetus. Be-
sides, the talks that took place at the Elysee Palace with Presi-
dent Emmanuel Macron discussed ways to develop the 
deep-rooted historical friendship and the promising pros-
pects for developing bilateral cooperation and broadening 
its horizons.

-
cluded the two countries’ vision to develop the existing stra-
tegic partnership between them and the ways to confront 
the existing international and regional challenges. The two 
presidents praised the depth of the strategic partnership be-
tween the two countries, stressing their joint commitment to 
expanding the horizons of bilateral cooperation in all fields 
and working together to face global and regional challenges. 
Regarding the Ukraine crisis, the two presidents stressed the 
urgent need to intensify diplomatic efforts to resolve the cri-
sis.

constitutes an important foresight for the future as it aims to 

“enhance energy security, provide energy at acceptable costs 
and reduce emissions, in addition to advancing effective cli-
mate action in preparation for the 28th session of the Confer-
ence of Parties (COP28) to be held in the UAE in 2023.” The 
agreement is based on the “close and solid bilateral relations 
and long-term partnerships between the UAE and France. As 
the UAE owns the sixth largest oil reserves in the world and is 
committed to contributing to ensuring global energy securi-
ty”. The UAE adopts a balanced approach to keep pace with 
the transformation in energy based on raising its crude oil 
production capacity to five million barrels per day and in-
creasing its global portfolio of renewable energy projects 
from 23 gigawatts to more than 100 gigawatts by 2030. The 
UAE is also investing, through the Abu Dhabi Future Energy 
Company (Masdar) and other platforms, more than US$50 bil-
lion in clean energy projects on six continents.

The French President 

awarded Sheikh Mohamed 

bin Zayed the “Legion of 

Honour” of the Grand Cross
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At a time when the world is rapidly embracing green solu-
tions to tackle threatening levels of carbon dioxide (CO2) 
emissions in varied sectors,  sustainable aviation fuel (SAF) 
serves as a blessing on a crucial front — commercial aviation. 
SAF is a biofuel used to power aircraft that has similar proper-
ties to conventional jet fuel but with a smaller carbon foot-
print.

Commercial aviation is responsible for about 13 per cent of 
transportation greenhouse gas (GHG) emissions (U.S. EIA 
2020b, 202). Airlines have committed to carbon-neutral 
growth for international commercial aviation beginning 
2021 and reducing carbon dioxide (CO2) emissions by 50 per 
cent in 2050 compared to 2005 levels (Airlines for America 
2020; IATA 2020). 

Sustainable
Aviation Fuel:
Clean Way Forward for 
Green Air Travel

In the battle to reach net-zero by 2050, one thing has become clear: there is no single solution to get us 

there. In this three part research series, first we will discuss about possibilities of SAF fuels, then in the 

October issue hydrogen as a future fuel source and in the November issue about the third candidate 

that has so far been hiding in plain sight: ammonia.
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While airlines are squeezing efficiency through improved air-
craft and flight logistics, decoupling carbon growth will re-
quire non-fossil-sourced fuel, which is referred to as SAF. 
SAF  made from renewable biomass and waste resources 
have the potential to deliver the performance of petroleum-
based jet fuel but with a fraction of its carbon footprint, giv-
ing airlines solid footing for decoupling greenhouse gas 

(GHG) emissions from flight.
The ground transportation fuel market (motor gasoline and 
diesel) is 183 billion gallons per year. The jet fuel market is 
different from the gasoline market in size, consumers, prop-
erty variance, and demand locations. The global jet fuel 
market size exceeds 81 billion gallons. Passenger demand is 
projected to double over the next 20 years (IATA 2016).  
In contrast to the gasoline market, the jet fuel market has a 
smaller number of customers (individual airlines and a 
modest number of fuel suppliers), who purchase the bulk of 
their fuel using negotiated long-term purchase agree-
ments, and some small-volume customers (such as corpo-
rate fleets and private airplane owners) who secure fuel at 
retail prices. 
Airlines are very price-sensitive because jet fuel accounts 
for approximately 20 per cent –30 per cent of their operat-
ing costs. 
Some studies have suggested that a price increase of 
US$1.00 per barrel of crude oil results in roughly US$425 
million of additional expense for the airline industry.
Storage Advantage

Purchasers have voluntary goals to decouple passenger 
growth and carbon emission growth. They view SAF as be-
ing critical to their future. Hence, there is a strong market 
pull for SAF. Jet fuels are delivered to airports via pipelines, 
stored in common tankage, and delivered to planes 
through hydrant systems at major airports.
SAFs are delivered as fully fungible fuels and once they en-
ter the airport storage are in the same storage and delivery 
systems as all other jet fuels. Hence, SAF fits into current in-
frastructure. 
The jet fuel market, although smaller than gasoline and die-

SAFs are delivered as fully fungible fuels 
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Commercial 
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13 per cent of 
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sel fuel markets, exceeds 81 billion gallons (3.4 exajoules of 
energy, or greater than three quadrillion British thermal 
units, or Btu). Market growth is expected to double over the 
next 20 years, while gasoline markets are not expected to 
grow. 
The jet fuel market matches biomass availability. As biomass 
availability is expected to increase, so does the size of the jet 
fuel market. Unlike cars, the commercial jet fleet currently 
cannot be fully electrified with battery technologies. SAF 
will continue to be important into the 21st century. 
Cost Factor

Fuel properties needed in SAF must meet three general re-
quirements: Performance, operability, and drop-in compati-
bility. These requirements are essential for safety, general 
usage, and execution of commercial and military missions. 
The bulk properties of jet fuel are derived from the hydrocar-
bon classes that make up the fuel, which include n-alkanes, 
iso-alkanes, cycloalkanes, and aromatics. Aromatics have 
lower heats of combustion, do not burn cleanly—particu-

larly in older hardware—and are responsible for up to 
90 per cent of particulate emissions, which contrib-

ute to wear on combustor liners.
SAF fractions today are highly diluted with 

the conventional petroleum fuel and aro-
matic concentrations in the com-

posite fuel, providing adequate 
swelling character. This 

means there is little reason for renewable fuels to contain ar-
omatics to ensure seal swelling.
Cost cannot be understated in importance. SAFs with low (or 
no) aromatics offer greater performance attributes in many 
ways. However, current projected performance increases do 
not eclipse the increase in costs. High-quality SAFs must be 
near price parity to sell and scale in volume.
Sustainable Feedstocks 

An estimated one billion dry tonnes of biomass can be col-
lected sustainably each year in the United States, enough to 
produce 50–60 billion gallons of low-carbon biofuels. These 
resources include: Corn grain, oil seeds, algae, other fats, oils, 
and greases, agricultural residues, forestry residues, wood 
mill waste, municipal solid waste streams, wet wastes and 
dedicated energy crops.
This vast resource contains enough feedstock to meet the 
projected fuel demand of the U.S. aviation industry, addi-
tional volumes of drop-in low carbon fuels for use in other 
modes of transportation, and produce high-value bioprod-
ucts and renewable chemicals.
Multiple Benefits

Growing, sourcing, and producing 
SAF from renewable and waste re-
sources can create new eco-
nomic opportu-
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nities  in farming communities, improve the environment, 
and even boost aircraft performance.
By growing biomass crops for SAF production, farmers can 
earn more money during off seasons by providing feed-
stocks to this new market, while securing benefits for their 
farms like reducing nutrient losses and improving soil quali-
ty.
Biomass crops can control erosion and improve water quali-
ty and quantity. They can increase biodiversity and store car-
bon in the soil, which can deliver on-farm benefits and envi-
ronmental benefits. Producing SAF from wet wastes, like 
manure and sewage sludge, reduces pollution pressure on 
watersheds, while keeping potent methane gas—a key con-
tributor to climate change—out of the atmosphere.
Many SAFs contain fewer aromatic components, which en-
ables them to burn cleaner in aircraft engines. This means 
lower local emissions of harmful compounds around air-
ports during take-off and landing. Aromatic components 
are precursors to contrails, which can exacerbate the im-
pacts of climate change.
Variety of Technologies

SAF can be made with a variety of technologies, which use 
physical, biological, and chemical reactions to break down 
biomass and waste resources and recombine them into en-
ergy-dense hydrocarbons.  Like conventional jet fuel, 
the blend of hydrocarbons in SAF must be tuned to achieve 
key properties needed to support safe, reliable aircraft oper-
ation.
In partnership with biorefiners, aviation companies, and 
farmers, researchers are developing novel pathways for pro-
ducing SAFs from renewable and waste feedstocks that 
meet strict fuel specifications for use in airplanes and infra-
structure. 
Laboratory and industry partners are working to develop 

new SAF pathways and fuel formulations in order to 
enable testing and certification required to en-

sure these fuels are fully compatible with 
existing aircraft and infrastructure.

SAF from Wet Waste

Drawing on stores of carbon ener-
gy in cheap, widely available food 

waste, animal manure, and other 
wastes with high water content, SAF from 

wet waste is a carbon-negative fuel.
Every year, millions of tonnes of food waste is hauled 

to landfills across the world. Once there, it rots and 
produces methane, a greenhouse gas over 20 times 

more potent than carbon dioxide. Eliminating food 
waste as a source of methane can be a highly effective way 

at driving down landfill emissions. It can also be effective at 
producing fuel.
That task got a burst of energy with the publication of a new 
paper on carbon-negative SAF by scientists at the National 
Renewable Energy Laboratory (NREL), the University of Day-
ton, Yale University, and Oak Ridge National Laboratory.
Published in Proceedings of the National Academy of Scienc-
es,  the article outlines a biorefining process using the un-
tapped energy of food waste and other wet waste to produce 
SAF both compatible with existing jet engines and capable of 
supporting net-zero-carbon flight. 
GHG emissions created from jet fuel combustion are zeroed 
out by lifecycle GHG emissions removed or diverted from the 
atmosphere when producing the fuel.
“If our refining pathway is scaled up, it could take as little as a 
year or two for airlines like Southwest to get the fuel regula-
tory approvals they need to start using wet waste SAF in com-
mercial flights,” said NREL scientist Derek Vardon, the corre-
sponding author of the paper. “That means net-zero-carbon 

g
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flights are on the horizon earlier than some might have 
thought.”
The result is a fuel refining process that offers airlines a quick 
win on reducing emissions in the short-term with smaller 
volumes of SAF, while also providing a long-term blueprint 
for higher SAF blends that enable deeper emissions reduc-
tions.
Polycyclic Alkane SAF

If upgraded with ultraviolet light and catalysts, bio-acetone 
made from a range of biomass resources, like corn stover or 
bioenergy crops, can yield SAF with 12 per cent more energy 
than conventional jet fuel.
Funded by the Bioenergy Technologies Office through the 
Chemical Catalysis for Bioenergy Consortium, chemists An-
drew Sutton (now at Oak Ridge National Laboratory), Cam-
eron Moore, and their team at Los Alamos National Labora-
tory (LANL) have found a solution for increasing the energy 
content of fuel derived from bio-based feedstocks. 
As published in Sustainable Energy and Fuels, Sutton’s team 
members started with acetone, which can be produced effi-
ciently from biomass via numerous biochemical routes. 
Three acetone molecules are bound together to make 
isophorone, which is a cyclic molecule.
Starting with two individual isophorone molecules, the sci-

entists then used ultraviolet (UV) light to produce a more 
complex molecule that contains a strained cyclobutane. This 
process essentially traps the UV energy in the molecule, re-
sulting in an overall energy increase. Sutton and his col-
leagues used chemical catalysts to remove the oxygen at-
oms to make polycyclic alkane molecules, which are suitable 
for jet fuel. 
The LANL-developed bio-based polycyclic alkane molecules 
resulted in a sustainable fuel with a 12 per cent higher ener-
gy content than Jet-A, which fuels modern commercial air-
liners. 
A renewable fuel that has more energy could make it possi-
ble for a plane to carry more cargo or fly further with the 
same amount of fuel. 
3D Printing

A patented process for converting alcohol sourced from re-
newable or industrial waste gases into jet or diesel fuel is be-
ing scaled up at the U.S. Department of Energy’s Pacific 
Northwest National Laboratory (PNNL) with the help of part-
ners at Oregon State University and the carbon-recycling 
experts at LanzaTech.
A single-step chemical conversion streamlines what is cur-
rently a multi-step process. The new  PNNL-patented catalyst 
converts biofuel (ethanol) directly into a versatile “platform” 

World’s first commercial flight fueled from Saltwater Plants
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chemical called n-butene. A microchannel reactor design re-
duces costs while delivering a scalable modular processing 
system.
The process would provide a more efficient route for con-
verting renewable and waste-derived ethanol to useful 
chemicals. Currently, n-butene is produced from fossil-
based feedstocks using the energy-intensive cracking — or 
breaking down — of large molecules. The technology re-
duces emissions of carbon dioxide by using renewable or 
recycled carbon feedstocks. 
Using sustainably derived n-butene as a starting point, exist-
ing processes can refine the chemical for multiple commer-
cial uses, including diesel and jet fuels, and industrial lubri-
cants.
In a leap towards commercialisation, PNNL is partnering 
with long-time collaborators at Oregon State University to 
integrate the patented chemical conversion process into mi-
crochannel reactors built using newly developed 3D print-
ing technology. Also called additive manufacturing, 3D 
printing allows the research team to create a pleated honey-
comb of mini-reactors that greatly increase the effective 
surface-area-to-volume ratio available for the reaction.
UAE Initiative 

The UAE has demonstrated its capacity to dream big and de-
liver on its promises, from the launch of its mission to Mars, 
to becoming a global leader in energy investment and infra-
structure.
The UAE is ranked third in the world in terms of both Reve-

nue-Tonne-Kilometres (RTKs) and Revenue-Passenger-Kilo-
metres (RPKs), two of the most important metrics for calcu-
lating the impact of aviation, just behind the U.S. and China.
From an internal perspective, the UAE has invested an esti-
mated US$ 270 billion (AED 1 trillion) in its aviation sector, 
which includes improvements to airport infrastructure and a 
fleet of 884 modern commercial aircraft.
The country is taking initiatives in developing SAF. Masdar, 
Siemens Energy and TotalEnergies signed a collaboration 
agreement in January to act as co-developers for a demon-
strator plant project, which will be established at Masdar 
City, Abu Dhabi’s flagship sustainable urban development.
Masdar announced ahead of ADSW 2021 last year that it was 
collaborating with Abu Dhabi Department of Energy, Etihad 
Airways, Lufthansa Group, Khalifa University of Science and 
Technology, Siemens Energy, and Marubeni Corporation on 
the demonstrator plant initiative. The aim is that TotalEner-
gies will offer its expertise in SAF production, offtake and 
supply the partner airlines.
Since January 2021, the partners in the initiative have com-
pleted a range of evaluations on technology suppliers, feasi-
bility studies and conceptual designs, while working closely 
with regulators on compliance issues. The aim is to proceed 
to the front-end engineering design (FEED) stage later this 
year.
By leveraging their respective areas of expertise across the 
energy spectrum, and their local and global market reach, 
the co-developers believe that the demonstrator project can 
pave the way to commercial production of SAF, helping to 
reduce production costs and making it commercially viable.
Reference Text/Photo:
www.energy.gov, www.snclavalin.com
www.ecac-ceac.org, www.boeing.com
www.airbus.com, www.ge.com, 
www.emirates.com, www.etihad.com 
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Nicknamed “The Bone,” (from B-One), the aircraft has served 
the United States Air Force since 1985 and is well on track to 
continue flying, at current demanding operations tempo, 
out to 2040 and beyond. 
Boeing partners with the Air Force to keep the B-1 mission 
ready. 
Originally designed for nuclear capabilities, the B-1 switched 
to an exclusively conventional combat role in the mid-1990s. 
In 1999, during Operation Allied Force, six B-1s flew two per 
cent of the strike missions, yet dropped 20 per cent of the 
ordnance, and during Operation Enduring Freedom the B-1 
flew on two per cent of the sorties while dropping over 40 
per cent of the precision weapons. The B-1 has been almost 
continuously deployed in combat operations over Afghani-

stan and Iraq since 2001. 
Its design incorporates a sleek, blended wing/body configu-
ration. This geometry gives the bomber exceptional speed, 
manoeuvrability and survivability.  
The B-1 was designed to penetrate radar-guided air defences 
by flying at low levels and was built in two versions. The B-1A, 
first flown in 1974, was designed to reach twice the speed of 
sound at high altitudes and to carry nuclear bombs and 
short-range attack missiles (SRAMs). 
The B-1B modified the basic airframe with stealth features, 
such as blended  contours  and radar-absorbing materials, 
which reduced its radar reflectivity to one-hundredth that of 
the B-52 Stratofortress. It can accommodate four crew — air-
craft commander, co-pilot, and two combat systems officers. 

Upgrades Keep

B-1B Lancer on
Mission Mode 

The B-1B Lancer is a long-range, multi-mission, supersonic conventional bomber, considered the 

backbone of America’s long-range bomber force. It can rapidly deliver massive quantities of precision 

and non-precision weapons against any adversary, anywhere in the world, at any time.



95

Nation Shield ... A Nation’s Journey

Strong Features

The B-1B is 146 feet (44.5 metres) long, and, when fully ex-
tended, its wings span about 137 feet (41.8 metres). The 
plane’s Four General Electric F101-GE-102 turbofan engine 
with afterburner can accelerate it past the speed of sound at 
its operating ceiling of more than 30,000 feet (9,144 metres), 
but its normal cruising speed is subsonic. With the wings fully 
swept back, the B-1B can drop to 200 feet (60 metres) above 
the ground and fly at 900-plus mph — Mach 1.2 at sea level. 
Its maximum take off weight is 477,000 pounds ( or 216,634 
kilogrammes). 
Key Element

The B-1B’s blended wing/body configuration, variable-ge-
ometry wings and turbofan afterburning engines, combine 

to provide long range, manoeuvrability and high speed 
while enhancing survivability. Forward wing settings are 
used for takeoff, landings, air refuelling and in some high-alti-
tude weapons employment scenarios. 
Aft wing sweep settings — the main combat configuration 
— are typically used during high subsonic and supersonic 
flight, enhancing the B-1B’s manoeuvrability in the low- and 
high-altitude regimes. The B-1B’s speed and superior han-
dling characteristics allow it to seamlessly integrate in mixed 
force packages. These capabilities, when combined with its 
substantial payload, excellent radar targeting system, long 
loiter time and survivability, make the B-1B a key element of 
any joint/composite strike force.
Carrying Capacity

B-1B is designed to penetrate 

radar-guided air defences

The aircraft can drop to 60 

metres above the ground 

Technical Specification

Power plant: Four General Electric F101-GE-102 

turbofan engine with afterburner

Wingspan: 137 ft (41.8 m) extended forward, 79 

ft (24.1 m) swept aft

Length: 146 ft (44.5 metres)

Height: 34 ft (10.4 metres)

Weight: Approximately 190,000 lbs (86,183 kg)

Max Takeoff Weight: 477,000 lbs (216,634 kg)
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The B-1 can carry eight air-launched cruise missiles or 24 
short-range attack missiles (SRAMs). It can carry up to 24 nu-
clear bombs or 84  500-pound (227-kg) conventional bombs. 
With a payload of 75,000 pounds (34,019 kilogrammes), the 
B-1B can fly 4,600 miles (7,400 km) without refuelling.
B-1B can carry  84 500-pound Mk-82 or 24 2,000-pound  Mk-
84 general purpose bombs; up to 84 500-pound Mk-62 or 8 
2,000-pound Mk-65 Quick Strike naval mines; 30 cluster mu-
nitions (CBU-87, -89, -97) or 30 Wind-Corrected Munitions 
Dispensers (CBU-103, -104, -105); up to 24 2,000-pound GBU-
31 or 15 500-pound GBU-38 Joint Direct Attack Munitions; up 
to 24 AGM-158A Joint Air-to-Surface Standoff Missiles; 15 
GBU-54 Laser Joint Direct Attack Munitions.
Electronic Protection

The B-1B’s synthetic aperture radar is capable of tracking, tar-
geting and engaging moving vehicles as well as self-target-
ing and terrain-following modes. An extremely accurate 
Global Positioning System-aided Inertial Navigation System 
enables aircrews to navigate without the aid of ground-
based navigation aids as well as engage targets with a high 
level of precision. 
The addition of a fully integrated data link (FIDL) with Link-16 
capability provides improved battlefield situation awareness 
and secure beyond line of sight reach back connectivity. 
The B-1B’s onboard self-protection electronic jamming 
equipment, radar warning receiver (ALQ-161) and expend-
able countermeasures (chaff and flare) system and a towed 
decoy system (ALE-50) complements its low-radar cross-sec-
tion to form an integrated, robust defence system that sup-
ports penetration of hostile airspace. The ALQ-161 electronic 
countermeasures system detects and identifies the full spec-

trum of adversary threat emitters then applies the appropri-
ate jamming technique either automatically or through op-
erator inputs.
Current modifications build on this foundation. Radar sus-
tainability and capability upgrades will provide a more reli-
able system and may be upgraded in the future to include an 
ultra high-resolution capability and automatic target recog-
nition. 
Several obsolete and hard to maintain electronic systems are 
being replaced to improve aircraft reliability. 
Record-breaking Path

The B-1A was initially developed in the 1970s as a replace-
ment for the B-52. Four prototypes of this long-range, high 
speed (Mach 2.2) strategic bomber were developed and test-
ed in the mid-1970s, but the programme was cancelled in 
1977 before going into production. Flight testing continued 
through 1981.
The B-1B is an improved variant initiated by the Reagan ad-
ministration in 1981. Major changes included  increase in 
payload by 74,000 pounds, an improved radar and reduction 
of the radar cross section by an order of magnitude. The inlet 
was extensively modified as part of this RCS reduction, ne-
cessitating a reduction in maximum speed to Mach 1.2.
The first production B-1 flew in October 1984, and the first 
B-1B was delivered to Dyess Air Force Base, Texas, in June 
1985.  Initial operational capability was achieved on Oct. 1, 
1986. The final B-1B was delivered May 2, 1988.

B-1B can fly at 900-plus mph 

— Mach 1.2 at sea level

B-1 cockpit

B-1B Lancer bomber aircraft stands by as another Lancer 

connects with a U.S. Air Force KC-135 Stratotanker
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Nation Shield ... A Nation’s Journey

The United States eliminated the nuclear mission for the B-1 
in 1994. Even though the Air Force expended no further 
funding to maintain nuclear capabilities, the B-1 was consid-
ered a heavy bomber equipped for nuclear armament until 
2007. 
The conversion to conventional only began in November 
2007 under the original START treaty and was completed in 
March 2011 under the New START treaty. 
Two Steps Were Taken

During the first step a metal cylindrical sleeve was welded 
into the aft attachment point of each set of B-1 pylon attach-
ments. This prevented installing B-1 Air Launched Cruise 
Missile pylons.
During the second step two nuclear armament-unique ca-
ble connectors in each of the B-1 weapons bays were re-
moved. This prevented the pre-arm signal from reaching the 
weapons.
The B-1B holds almost 50 world records for speed, payload, 
range, and time of climb in its class. The National Aeronautic 
Association recognised the B-1B for completing one of the 
10 most memorable record flights for 1994. The most recent 
records were made official in 2004.
Variety of Upgrades

The U.S. Air Force retired 17 of the oldest B-1s in 2021. The Air 
Force has not said exactly when it plans to retire the remain-
der of the operational B-1B fleet. The service’s bomber road-
map from several years ago posited the B-1Bs phasing out in 

the 2040 timeframe. 
To keep it flying to 2040 and beyond, Boeing partnered with 
the U.S. Air Force on a variety of upgrades and modifications, 
including the Integrated Battle Station, or IBS, which enhanc-
es situational awareness and communications for crews. 
Increasing the B-1 capacity to carry more U.S. Air Force weap-
ons is the first step. It addresses the current shortfall in overall 
weapons carrying capacity across the Air Force. The second 
step is carrying new weapons, such as hypersonic missiles, 
that address growing global security challenges.
Hypersonic weapons will play a major role in the evolution of 
the B-1. With recent modifications, including the completion 
of the integrated battle station update, upgrading the com-
munications systems behind the B-1, the aircraft will continue 
to play a critical role in alignment with the Air Force vision for 
the future.
IBS integrates three major aircraft modifications: a new front 
and aft flight deck, a new diagnostics system, and a new data 
link. 
Over the years, the B-1B has continued to evolve from its orig-
inal mission of nuclear deterrence to playing an essential role 
in long-range strike. Boeing is also partnering with the U.S. Air 
Force to conduct full-scale fatigue testing on the fuselage and 
expand the aircraft’s capacity to carry crucial hypersonic 
weapons.
According to programme leaders, these combined enhance-
ments will ensure the B-1B fleet remains ready, relevant and 
viable within the global strike mission.
Reference Text/Photo:
www.boeing.com, www.af.mil

Bomber can carry eight air-

launched cruise missiles

Crew chiefs prepare a B-1B Lancer
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