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Digital platforms 

and warfare

The flourishing social media activities have boosted the impact 
of mass communication on the political behaviour of individuals 
and groups. Actors in the field of politics and warfare have 
realised this, and therefore they have exerted efforts, allocated 
resources and devised strategies to achieve their objectives.
With the development of the forms of war and the emergence 
of the so-called “fourth generation” wars, asymmetric warfare, 
hybrid warfare, cyber warfare and 21st-century wars, the role of 
social media in the world of war has increased.
However, journalists and media professionals who rely on these 
tools during their coverage in war and conflict settings should 
abide by the appropriate professional and ethical rules in this 
regard. First of all, they should seek accuracy, ascribe to clear 
sources whenever possible, place events in their context, verify 
photographs and videos and their recording and photographing 
times, and investigate to know if they have undergone any 
changes in their content to produce a certain non-substantive 
impact.
In any case, it may be necessary to rely on social networking 
sites to know what is happening at times of war and conflict 
in the absence of statements that come through professional 
journalists. However, this reliance must be a final solution on 
the one hand, and must be done with extreme caution after 
thorough investigation and scrutiny on the other hand.
Social media has provided us with many opportunities by 
shortening distances, facilitating communication, conveying 
ideas and images, and reinforcing the concepts of modernity. In 
return for these great advantages and opportunities, however, 
there are serious dangers, including fuelling conflicts, inciting 
violence, dissemination of hate discourse, and submission to 
E-militias which use it as a tool for mobilisation and sometimes 
moral assassination.
In her keynote speech at the Leaders’ Conference for the 
21st Century Wars, organised by the Ministry of Defense last 
month, HE Noura Al Kaabi, Minister of Culture and Knowledge 
Development, stressed that lack of legislation regulating digital 
platforms makes it difficult to set limits to restrict or eliminate 
their negative effects. There is a need, therefore, to think of future 
mechanisms to deal with these platforms in order to avoid their 
negative effects. Moreover, there must be proactive steps to 
protect the thought of our generations from the risks. We should 
not merely react to such behaviours.
The next few years will witness a harsh test of those tools and 
their users. Either they can develop means of self-regulation 
to limit their mistakes and enhance their news and social 
performance, or succumb to perverted practices and become 
tools for sabotage, undermining social and national security and 
peace.

The media generally plays a growing role 
in the development of public opinion 
among individuals, groups and people. 
It also helps to frame trends, establish 
priorities, and influence the social and 
political patterns of public conduct.
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Dubai benefits from a geographical 
advantage, being situated within eight 
hours flight of two thirds of the world 
and has established itself as an aviation 
hub between east and west as a result 
of this. The Dubai Airshow has grown 
exponentially since its inception 30 
years ago as the industry recognizes 

the importance of the region. The 
event, taking place from 12-16 Novem-
ber 2017, has traditionally attracted 
leading aerospace companies from 
across the world and this year seems 
no exception. 
Many exhibitors at the Dubai Airshow 
cite the international appeal of the 

show as an important reason to at-
tend. Boeing stated in its latest mar-
ket outlook that “The region is in the 
‘middle’ of massive potential” and the 
Dubai Airshow is in an ideal position 
as a central hub, making it perfectly 
placed for the industry to meet and 
do business. A large number of exhibi-

THE WORLD IS COMING TO 
DUBAI AIRSHOW – YET AGAIN

When the Dubai Airshow opens its doors in a few days at DWC, the Dubai Airshow site, there 

will be a larger number of exhibitors and exciting new features in addition to the presence of 

industry heavyweights and niche companies. With over 1,200 exhibitors expected, including 

around 100 taking part for the first time, visitors will be able to maximize their networking 

and business opportunities at the region’s largest aerospace event.

Opening ceremony of Dubai Airshow 2015
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tors travel from all around the globe 
to be part of the show, with 30 per-
cent of exhibitors from Europe and 
40 percent from the Middle East, plus 
many from further afield. In addition, 
around 10 percent of the exhibitors 
come from the Americas with the ma-
jority of them hailing from the USA 
and Canada. Among them will be sev-
eral first-time exhibitors including PBS 
Aerospace from the USA and Vector 
Aerospace from Canada. CAE is a re-
turning exhibitor from Canada.
ADS; the UK Trade Association repre-
senting companies in the Aerospace, 
Defence, Security and Space Sectors 
will be coordinating the UK Pavilion, 
which this year sees 12 companies 
from across the country exhibiting.
The companies exhibiting here are im-
portant members of the UK aerospace 
industry, which is an international suc-
cess and the largest in Europe. 
UK Pavilion 
The exhibitors in the pavilion are CG-
Tech VERICUT, Cobham, Department 
for International Trade, Electro Enter-
prises Ltd, Farnborough International 
Ltd, Flitetec Ltd, HARRIS, Jewers Doors, 
Martin-Baker Aircraft Company Ltd, 
QinetiQ, University of South Wales and 
Virtual Human Resources Holdings. 
They will be presenting a range of 
products including, training, test ser-
vices, surveillance systems and main-
tenance overhaul.
ADS works closely with the Depart-
ment for International Trade to sup-
port the companies exhibiting in the 
UK Pavilion, and our staff will be de-
lighted to assist or provide any infor-
mation visitors may need.
New Exhibitors
Among the many new exhibitors from 
abroad this year are  Lubair Aviation 
from Hong Kong, Taurus Systems from 
South Korea, Malaysia Trade Centre 
(MATRADE) from Malaysia, Aerospace 
Maintenance Solutions from the USA, 

This year organisers are expecting to have nearly 160 aircraft on display

Nation Shield’s editor-in-chief with young visitors

Bertin Technologies from France and 
TBS from Bulgaria, plus plenty of new 
representatives from across the Mid-
dle East. 
UAE Defence Organisations
Major UAE defence organizations 
such as Tawazun, EDIC and National 
Defence Companies council with 
their subsidiaries, NIMR Automotive, 
ADASI, Calidus LLC, Sonic Jet, Hosn 
Armored Systems, Al Sahraa Group, 
AMMROC, Atlas Aerospace, Bin Hi-
lal Enterprises, International Golden 
Group, L-3 Communications Wescam 
and Falcon Aviation are attending the 
event.
International Exhibitors
Also committed to attending the 
November event are defence sector 
heavyweights including Boeing, Lock-
heed Martin, Embraer, Elettronica, Air-
bus, Dassault Aviation, Thales, Raythe-
on, Rockwell Collins, SAAB, Pilatus Air-
craft Ltd, Gulfstream, General Atomics 
Aeronautical Systems, Pal Aerospace 
, AAR,  Diehl Aerospace, Al Alsalam 
Aerospace Industries, Antonov, Aviall, 
a Boeing Company, BAE Systems, Bell 
Helicopter, BelTechExport, Bombar-
dier Aerospace, BRAHMOS Aerospace, 
Pratt & Whitney Canada, ROSOBO-
RONEXPORT, Sprung Structures, TAI, 
UTC Aerospace Systems and others. 

Bombardier Business Aircraft market 
forecast predicts 350 deliveries valued 
at $12 billion over the next 10 years, 
with medium and large category air-
craft accounting for about 95 percent 
of these deliveries, while Boeing Busi-
ness Jets has stated that the Middle 
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Stratasys 

Events

East represents roughly one third of 
their business.
New Market Sectors
The Dubai Airshow will be adding new 
market sectors and increasing the ex-
posure of others this year. The addition 
will include four new sector specific 
pavilions, Space Pavilion, UAV Summit, 
Cargo Zone and the return of the Air-
port Solutions conference, in addition 
to the fourth edition of GATE - the Gulf 
Aviation Training Event.
Space Conference
The Dubai Airshow has announced 
some of the speakers and presenters 
at the Space Conference, a new feature 
of the event, taking place on 13-14 No-
vember. Among them are Apollo 15 
Command Module Pilot Col. Al Wor-
den, USAF-Ret; George Whitesides, 
CEO of Virgin Galactic; H.E Dr Moham-
med Al Ahbabi, Director General of the 
UAE Space Agency and Omran Sharaf, 
Project Manager, Emirates Mars Mis-
sion, Mohammed Bin Rashid Space 
Centre (MBRSC).
The Space Conference will have a 
dedicated pavilion within the exhibi-
tion hall, where relevant companies 
including the UAE Space Agency, Cen-
tre National d’études Spatiales (CNES) 
and ISS Reshetnev will be exhibiting 
side-by-side all the five days. Among 
the international majors, Spanish Aist-
ech and Russian Reshtenev are already 
committed to exhibiting. 
Unmanned Aerial Systems
Unmanned Aerial Systems comprise 
the fastest growing sector of the aero-
space industry, according to the Mid-
dle East magazine.  The global market 
is predicted to more than double over 
the next decade, from the current 
figure of $5.2bn a year to $11.6bn by 
2023.
Also new for the 2017 event will be the 
UAV Summit and pavilion, which will 
focus on the potential uses of UAVs and 
address challenges facing the industry. 

Of particular interest to the de-
fence sector of the aerospace 
industry, use and abilities of 
UAVs have been growing ex-
ponentially, which presents 
unique opportunities and 
additional challenges that 
the conference will seek to 
address. Discussions  during 
the two day UAV Summit will 
include future development 
and innovation, the opportuni-
ties and challenges of civil drone 
usage, an in-depth perspective on 
regulations and registrations, and 
the future of UAVs in the region.

Al Fursan (The Knights) Aerobatic team 

of the UAE Air Force
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Mubadala

Mohammed Ahli, Direc-
tor General of the Dubai 
Civil Aviation Author-
ity (DCAA), will give the 

keynote presentation 
to open the two day UAV 

conference. The UAV Sum-
mit will include flying dis-

plays and the UAV exhibition 
zone too. 

Cargo Zone
The Cargo Zone will discuss indus-
try regulations, logistics and support 
services that are specific to the cargo 
sector.  With the world’s leading cargo 
operator, Emirates SkyCargo, relo-
cating its freighter fleet from Dubai 
International Airport to Al Maktoum 
International Airport, this strategically 
located hub now opens even more 
doors for business into Europe, Africa 
and Asia. Dubai Airports Cargo and Lo-
gistics head of planning, Youssef Bey-
doun, will give the opening comments 
and serve as conference moderator at 
the Cargo Zone conference, with panel 
discussions on a wide variety of topics 
from air cargo safety and security to 
the vision of e-commerce, facilitation 
and regulation, among others.  Dubai 
is striving to transform into a key re-
gional hub with a capacity to handle 
more than 12 million tons of cargo an-
nually.
 Airport Solutions
The Airport Solutions conference 
will return after its debut at the 2015 
show, with enhanced size and scope, 
re-launched by F&E Aerospace as part 
of the new Airport Solutions Global 
Series enabling aviation operators to 
develop a strategy that covers their 

systems, commercial information, in-
tellectual property and people in addi-
tion to aviation activities. The two-day 
conference will offer leading airport 
developers and suppliers the exclusive 
opportunity to interface with airports 
and aviation leaders on the demand 
side of the growth equation.
Other Features
Other features include Gulf Aviation 
Training Event (GATE) and Futures 
Day, which will have a new format 
for 2017. With the increase in fea-
tures in terms of both conferences 
and pavilions, the 2017 show is look-
ing on track to broaden its appeal to 
the aerospace industry, cementing 

BAE Systems with Hawk AJT
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the show’s reputation as an 
unmissable event in the aero-
space calendar. “The Dubai Air-
show has always represented 
the center of the aerospace 
industry,” says Michele van 
Akelijen, Managing Director 
of show organizers Tarsus F&E 
LLC Middle East. “Seeing the 
geographical representations 
of this year’s exhibitors, both 
new and returning, travelling 
to Dubai to be part of the show 
demonstrates that the Dubai 
Airshow really is the place for 
the industry to do business. We 
are looking forward to welcom-

ing them all and of course to a 
successful show.”
To sum up, the Dubai Airshow 
takes place from 12-16 No-
vember, including the Space 
Conference on the 13-14 No-
vember; GATE on the 13 No-
vember; the Cargo Zone Con-
ference on the 13 November; 
the UAS Summit from 14-15 
November; Airport Solutions 
Dubai 14-15 November and 
Futures Day on the final day of 
the show, 16 November.  The 
event is expecting over 72,500 
trade visitors across its five-
day run. 

Upgraded Black Hawks 

Germany will have a bigger pavilion this year 

Over 160 Aircraft to Fea-
ture in Static Display
 
The static display at the Dubai Airshow will 
feature over 160 of the latest commercial, busi-
ness and military aircraft when the show opens 
on 12 November. With many coming from 
around the world in addition to those from the 
UAE, exhibitors and visitors can see the best 
that the aerospace industry has to offer at the 
DWC, the Dubai Airshow site.
 New this year will be the Sukhoi Superjet 100 
and the Japanese Air Force Kawasaki C2, in ad-
dition to first time exhibitor Calidus displaying 
not one but two aircraft: the B-250 Bader and 
the TX-C.
 Military might on display will include SU35, 
Dassault Rafale, the Taqnia/Antonov AN-132, 
the IOMAX S2R-T660 Archangel and a PAC JF-
17 Thunder. In addition, helicopters are well 
represented with a Turkish Aerospace Indus-
tries T129 Atak Helicopter, the Motor Sich Mi2 
and Mi8 MSB-T.
 In the commercial front, Emirates A380 and 
several jets in the Gulfstream family, plus some 
new and exciting inclusions such as the Cali-
dus Bader 250 will be seen. 
 Unmanned aerial vehicles, such as the Turkish 
Aerospace Industries Anka MALE Class UAV will 
be the special focus at the show this year, with 
the UAS Summit taking place for the first time. 
 Business aviation, a market which is growing 
in the Middle East, is always heavily repre-
sented at the Dubai Airshow and this year is 
no exception with around 50 business aircraft 
expected on the static park, including a Gulf-
stream G650ER and Bombardier Global 6000; 
while Emirates Airline will be displaying its all 
business class ACJ319.
 Also on display will be the Airbus A350 and 
Boeing 787-10 Dreamliner, while both Emirates 
Airline and Etihad Airways will be exhibiting 
their flagship A380s and Flydubai will be show-
ing its Boeing 737 MAX 8. Among other aircraft 
on the static park will be Honeywell Boeing 757-
200 and Diamond DA50 Super Star.
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Unmatched Precision 
Strike Capabilities

TAURUS Systems GmbH (TSG) was founded in 1998 by its shareholders MBDA Deutschland 
GmbH of Germany and Saab Dynamics AB of Sweden. The company acts as prime contractor 
and design authority for the TAURUS KEPD 350E weapon system. The expertise of TSG covers 
all aspects regarding the development and manufacture of stand-off weapon systems 
ranging from initial concept studies to fully developed, ready-to-operate integrated system 
solutions, such as ‘effects-based operations’. On an important international level, TSG has 
formed a subsidiary in Korea to better serve emerging customers across Asia and recently 
opened an office in Abu Dhabi to match its growing global profile. Oliver Kessler, Head of 
Representation Office, Abu Dhabi, and Director New Business Asia talks to Nation Shield on 
the unique features and strike capabilities of TAURUS KEPD 350E.

By Sakha Pramod
Photo: Ali Hamad Al Jneibi

TAURUS KEPD 350E weapon system is a global leader in its segment

How is Taurus, a JV from Saab Dy-
namics and MBDA being received 
worldwide? 
TAURUS Systems today is accepted 
globally as a world leader in stand-
off weapon systems segment. Not 
only because of the marketing sup-
port of our shareholders, the reputa-
tion given us by our legacy custom-
ers Germany (on Tornado) and Spain 
(on EF-18) but also because of our 
latest success in South Korea where 
TAURUS is now operational on Ko-
rean Airforce’s F-15K aircraft. We are 
the first and only European weapon 
system selected and procured by Ko-
rean Air Force. It was achieved during 
an elongated selection process dur-
ing which different deep strike mis-
siles were compared and assessed. 
Now being fully integrated and op-
erational on internationally operated 

platforms and having superior capa-
bilities make us a viable candidate 
for advanced Air Forces all around 
the world. This is also one foremost 
reason why TAURUS has recently in-
augurated a Representation Office in 

Abu Dhabi.
How is TAURUS KEPD 350E supe-
rior to its peers in strike capability 
and precision?
To answer that question it is manda-
tory to look into several performance 

Oliver Kessler, Head of Representation Office 

Abu Dhabi, and Director New Business Asia
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features of the Weapon Systems like 
range, navigation and warhead sys-
tem. Due to the missile range, which 
is beyond 500km, missions can be 
planned in a way that allows releas-
ing the missile outside an area that 
would pose a threat for the A/C and 
its crew (e.g. Air Defence Systems). 
These Air Defence Systems are not 
only posing a threat to A/C and 
crew but also to a cruise missile in 
flight. If a cruise missile is detected 
and engaged by an Air Defence Sys-
tem it can be shot down. This must 
be avoided for a strategic weapon 
system. Most manufacturers try to 
counter this threat by minimizing 
the Radar-Cross-Section of the re-
spective missile. Unfortunately, this 
is negated by modern and more ad-
vanced radar systems. TAURUS coun-
ters such threat by avoiding any di-
rect line-of-sight detection by an Air 
Defence Radar by flying extremely 
low, using the environment as cover 
(e.g. utilizing valleys and mountains 
as screen). This is possible due to the 

powerful turbofan engine and the 
very accurate navigation system and 
its sensors (GPS, Radar Altimeter and 
IR Seeker). Especially the IR Seeker - 
beside the GPS - is the reason for the 
precision during final attack as auto-
matic target recognition is utilized 
(for defeating targets above ground) 
as well as utilizing landscape refer-
ence patterns (for defeating under-
ground targets). Last but not least 
there is the powerful 480kg tandem 
warhead which is purpose designed 
to neutralize high-value targets by 
penetration (e.g. buried hardened 
bunkers , aircraft shelters, bridges or 
runways) or by air-burst (e.g. Air De-
fence sites or soft skinned vehicles in 
the open). So, looking on the above 
described features and the combina-
tion of them, it is clear why TAURUS is 
superior to other weapons and also 
the reason why we are currently in 
talks with several interested custom-
ers around the world.
What is so special about Taurus’ 
void-sensing fuze?

The unique functionality which 
makes this fuze special is that it 
“counts” layers by sensing the void 
between the concrete layers of each 
floor (e.g. in a bunker). This enables 
the warhead to detonate in a pre-
defined level even if the exact char-
acteristics of the concrete are un-
known. This is impossible with other 
weapons equipped with impact- or 
time-delayed fuzes.
How does its GPS independence 
make it more efficient?
In addition to the IR Seeker and the 
Radar Altimeter, the GPS is part of 
the navigation system of TAURUS. 
All three sensors are constantly 
used to update the Inertial Naviga-
tion System (INS) of the missile dur-
ing flight. In case GPS signal is miss-
ing or jammed, the INS still has two 
other “working” sensors in order to 
achieve an exceptionally accurate 
navigation from release to target. 
This so-call TRITEC navigation sys-
tem is unique and gives redun-
dancy compared to systems which 

Eurofighter Typhoon Flight tests 

with Taurus KEPD 350 missile - @J.Gietl
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mostly only utilize two sensors.
How does its modular concept 
help future enhancements?
The modular concept was intro-
duced during design and devel-
opment in order to allow different 
types of payloads in one and same 
airframe. Basically the airframe con-
sists of interchangeable compart-
ments that hold all the subsystems 
and components of the missile, 
including the fuel. This modular-
ity allows us to adapt the missile to 
upcoming requirements (e.g. en-

hanced sensors or user specific de-
mands) or limitations (e.g. shorter 
missile for aircraft with restrictions in 
payload capacity).
Is TAURUS KEPD 350E special in 
having more than 500km range?
Yes. Other worldwide available sys-
tems are not only lacking the range 
(most of them have only half the 
range), but have limited penetration 
or blast-fragmentation only and/or 
lack the accurate navigation (preci-
sion or survivability of missile) of the 
TAURUS KEPD 350E.

Taurus KEPD 350K on F-15K

TAURUS KEPD 350E is deployed on the Spanish EF-18 aircraft

TAURUS KEPD 350E
TAURUS KEPD 350E – the modu-
lar stand-off weapon system for 
precision strikes against hard-
ened and high-value point and 
area targets – is deployed on 
the German Tornado IDS and 
the Spanish EF-18 aircraft. Inte-
gration onto the Korean F-15K 
aircraft is ongoing and planned 
onto Eurofighter for both, the 
German and Spanish nations.
TAURUS KEPD 350E is designed 
to penetrate dense air defences 
by utilising very low level terrain-
following flight in order to neu-
tralise high-value stationary and 
semi-stationary targets. Its high-
ly effective dual stage warhead 
system MEPHISTO, combines the 
capability of defeating Hard and 
Deeply Buried Targets (HDBT) 
and a blast and fragmentation 
capability to take out high-
value point and area targets. 
The weapon system contains 
the world’s only programmable 
multi-purpose fuze, enabling 
detonation of the penetrator at 
a pre-selected floor within the 
target structure by utilizing layer 
counting and void sensing tech-
nologies. 





16 ISSUE 550 NOV 2017 Interview

elephonics:

Telephonics has been providing governments, military and 
commercial companies with a wide range of cutting-edge 
technology solutions in aerospace and defence. For over 
eight decades, Telephonics products have been deployed 
in diverse environments. Kevin McSweeney, President, 
Telephonics discusses with Nation Shield the extensive 
participation of the company in the Dubai Airshow and the 
state of the art technologies and products it has brought to 
the show this year. Excerpts:

Staying ahead in 
defence technologies

Established in 1933, Telephonics 
is an advanced-technology lead-
er in highly sophisticated surveil-
lance, communications, analyses 
and integration solutions. What 
core competencies have helped 
you retain a leadership position 
in your segment?
Spanning over 80 years, Telephonics 
has a rich history of creating leading-
edge technologies for the aerospace, 
defense and commercial markets. Our 
core technologies include maritime, 
weather and ground surveillance 
radar systems, Identification Friend 
or Foe (IFF) interrogators, as well as 
airborne, vehicle and wireless inter-
communications systems that are de-
signed to perform in the most rugged 
and challenging of environments.  
Your forte is high-technology en-
gineering and manufacturing ca-
pabilities. Which major segments 
are among your customers?

The breadth and versatility of our 
product portfolio provides the oppor-
tunity to meet a wide variety of tech-
nology and manufacturing needs of 
OEMs, government, military and com-
mercial companies around the globe.  
You provide integrated informa-
tion, communication and sensor 
system solutions to military and 
commercial markets worldwide. 
In what sectors are they used?
Telephonics technologies are de-
ployed across a wide range of en-
vironments, including air, land and 
sea- based applications supporting 
an extremely wide customer base, in-
cluding aerospace and defense, gov-
ernment and commercial sectors.  
Telephonics specializes in aircraft in-
tercommunication systems, wireless 
communication systems, radars, etc. 
What advanced technologies do you 
provide to major fighter manufactur-
ers?Kevin McSweeney, President, Telephonics
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Telephonics’ unique understanding 
of radar technology, data correla-
tion and sensor integration, along 
with mission requirements has been 
developed over many decades of 
experience and allows us to provide 
mature, sophisticated, yet innovative 
maritime and ground surveillance ra-
dar, IFF and communications systems 
solutions to support mission require-
ments worldwide. 
Some time ago you were award-
ed a contract from Oshkosh De-
fense, for NetCom™ Vehice Inter-
communications Systems to be 
integrated onto the company’s 
Joint Light Tactical Vehicle (JLTV) 
for the U.S. Army. How is that 
work progressing?
In June 2016, Telephonics was chosen 
by Oshkosh to supply the NetCom™ 
Vehicle Intercommunications System 
for the Joint Light Tactical Vehicle 
(JLTV). NetCom offers complete crew 
intercommunications, Adaptive Noise 
Cancellation (ANC) technology and 
radio management for up to 20 us-
ers. Since that time, Telephonics has 
delivered NetCom equipment to Osh-
kosh and is also supporting the build 
of initial production vehicles. We look 
forward to continuing to support the 
critical JLTV work that Oshkosh is 

performing for the U.S. Army. 
In 2013, you had launched a JV 
with Mahindra Telephonics of In-
dia to focus on the development 
and manufacture of leading-
edge surveillance and communi-
cations technologies for the In-
dian aerospace, defense and civil 
sectors. How successful has been 
this venture?
Yes, we launched Mahindra Telephon-
ics Integrated Systems (MTIS), a joint 
venture between Mahindra Defense 
Systems and Telephonics in 2013. 
Clearly, the most important choice 
you can make when entering a JV re-
lationship is with whom you partner 
and we are very pleased to have been 
able to engage with a well-respected, 
leading-edge brand in India such as 
Mahindra. Since 2013, we have seen 
continued maturation at a pace that 
we anticipated and are very encour-
aged by recent indications by the 
Indian government to move forward 
at a more rapid pace with respect to 
their aerospace and defense procure-
ment and associated offset relation-
ships.  

What latest products and tech-
nologies are you displaying at 
Dubai Airshow this time?
Telephonics will be featuring Net-
Com™ vehicle intercommunications 
and TruLink wireless intercommuni-
cations systems, which enhance situ-
ational awareness by enabling warf-
ighters to manage voice communi-
cations with ANC technology. We will 
also be displaying our Secure Digital 
Intercommunications (SDI) system, a 
lightweight and low-power solution 
that is scalable and versatile for fixed- 
and rotary-wing aircraft.
Telephonics is also displaying our lat-
est IFF technologies, including the 
Passive Detection and Reporting Sys-
tem (PDRS), which is a multi-channel 
Automatic Dependent Surveillance-
Broadcast (ADS-B), Universal Access 
Transceiver (UAT) and Mode 5 Level 2 
squitter reporting and cueing system. 
PDRS acts as a receive-only system 
that provides situational awareness 
to civil and military aircraft, effectively 
eliminating radio frequency interro-
gation transmissions in the airspace.  
We are also pleased to debut our MO-
SAIC™ Active Electronically Scanned 

Secure Digital

Intercommunications 

(SDI)
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Array (AESA)-based radar technology.
Do you provide training for client 
countries in your highly special-
ized sector?
Telephonics stands by its products 
throughout their lifecycle and is fully 
committed to ensuring our customers 
are able to effectively and optimally 
engage with the technology. We offer 
a variety of training courses, either 
onsite at a customer’s location or in 
our own training facilities with the 
goal being that customers acquire 

the knowledge and experience they 
need to be able to confidently and 
thoroughly perform operational and 
maintenance tasks.  Additionally, we 
work with in-country partners to en-
sure sustained training capabilities in 
a wide variety of regions around the 
globe.
What are the challenges you face in 
meeting the complex communica-
tion solutions in defence?
Today’s unpredictable and ever-evolv-
ing global environments and associ-
ated risks require innovative, yet reli-
able solutions. Telephonics’ advanced 
wired and wireless communications 
systems provide the digital backbone 
for defense platforms worldwide, 
including fixed- and rotary-wing air-
craft, lighter-than-air aircraft and 
ground control shelters. Our flag-
ship commercial audio products and 
headsets are utilized worldwide in a 
wide range of military applications, 
i n c l u d -

ing audiometric testing and onboard 
flight environment.
Do the emerging terrorist threats 
require you to review your prod-
ucts and technologies from time to 
time? If so what are the major chal-
lenges you face here?
Telephonics is fully aware of and ac-
tively engaged in ensuring that our 
cyber-resilient products and technol-
ogies are meeting the unique require-
ments associated with battling the 
threats that global terrorism and oth-
er illicit activity can bring. Whether 
the requirement is surveying land or 
maritime borders to protect against 
drug smuggling, piracy, terrorism, our 
products are developed and continu-
ally fine-tuned to face a wide variety 
of threats no matter where they origi-
nate.  

cations, 
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NetCom Vehicle Intercommunications System

Passive Detection & Reporting System (PDRS)



T H E  D E S T I N A T I O N 
F O R  A E R O S P A C E

1 2 - 1 6  N O V E M B E R  2 0 1 7
D W C ,  D U B A I  A I R S H O W  S I T E

W W W. D U B A I A I R S H O W. A E R O

U S E  D I S C O U N T  C O D E 
NATION25 T O  R E C E I V E 
A  2 0 %  D I S C O U N T *

* L I M I T E D  T O  T H E  F I R S T  5 0  R E G I S T R A T I O N S

ONLINE VISITOR 
REGISTRATION 
N O W  O P E N



20 ISSUE 550 NOV 2017 Interview

Lockheed Martin Focuses on 
Long-term partnerships and Pro-
grams with the UAE
At the Dubai Airshow, Lockheed Martin 
has showcased next generation tech-
nology on a variety of platforms. In an 
exclusive interview with the Nation 
Shield, Robert S Harward, Chief Execu-
tive of Lockheed Martin United Arab 
Emirates and Vice Admiral USN (Ret) 
SEAL, talks about the strong relation-
ship with the UAE for many decades 
and the key recent initiatives Lockheed 
Martin has launched.  Excerpts below:
Can you tell us about your plans for 
the Dubai Airshow this year?
The Dubai Airshow is an important 
opportunity for us to engage with our 
regional partners and prospective cus-
tomers from around the Middle East 
and learn more about their require-
ments and priorities.
We’re also excited to showcase some 
of our long-term partnerships and pro-
grams. From the F-16, C-130 and our 
THAAD systems, we’re here to share 
some of our industry-leading capa-
bilities to show our customers what’s 
possible and how we can help support 
them for what lies ahead.
The next generation of advanced ma-
terials, autonomous systems, human-
machine collaboration and cyber-hard-
ened platforms and mission systems, 
will continue to take center stage this 
year and all have the potential to create 
some very critical solutions for decades 
to come.
Would you share some of the chal-
lenges in today’s global security en-
vironment? What are you hearing 
from your customers?
The regional National Security situation 

remains complex. However the growth 
of competing existential threats and 
challenging relationships, contribute to 
an uncertain and precarious future ne-
cessitating the need for unprecedented 
collaboration and coordination.
What geopolitical developments do 
you see shaping the conversation 
around defense this year, and how 
will they directly or indirectly impact 
Lockheed Martin?
We continue to see instability glob-
ally, and locally. We also know we’re in 
a tough neighborhood. Protecting the 
UAE and our regional allies remains at 
the core of our partnership and is more 
important today than ever before be-
cause of the geopolitical environment 
around us.
We’ve had a strong relationship with 
the UAE for many decades, initially 
supporting defense programs like the 
C-130 Hercules cargo aircraft, F-16 
fighter, PAC-3 missile interceptor and 
THAAD anti-ballistic missile system. 
Today we are seeking to expand that 
relationship in areas to support the UAE 
and regional allies in building more 
capabilities and training that support 
their urgent operational needs and 
challenges of the future.
I understand you are particularly fo-
cused on supporting the next gen-
eration through your innovation 
Center at Masdar City.  Can you tell us 
about your most recent initiatives?
Beyond our capabilities, Lockheed 
Martin’s goal is to be a good partner by 
helping to build the local communities 
in which we work. Our Center for In-

novation and Security Solutions is one 
way we do this in the UAE.
Through CISS, we have trained a num-
ber of local students and industry exec-
utives. Our most recent program, is the 
inaugural UAE Unmanned Aerial Sys-
tem Payload Design Challenge, a joint 
program led by Lockheed Martin’s UAE 
Center for Innovation & Security Solu-
tions in partnership with Mubadala In-
vestment Company.
Launched earlier this year, one initiative 
is a year-long program that challenges 
university students to design, develop 
and integrate civilian and industrial ap-
plications for Lockheed Martin’s Inda-
go, a small, vertical take-off and land-
ing, unmanned aerial system.
Six UAE-based university teams were 
selected as finalists for the challenge, 
and their projects are real-world solu-
tions that can help the UAE now and 
into the future.
I have had the privilege of engaging 
with these talented young students re-
cently, and I am very optimistic about 
the solutions they will bring into the 
future after spending time with them.

Robert S Harward, Chief Executive of 
Lockheed Martin UAE
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HIMARS Production Revs Up

Lockheed Martin’s High Mobility Ar-
tillery Rocket System (HIMARS) is an 
early-entry weapon platform that can 
provide intimidating firepower sup-
port for light forces. The HIMARS vehi-
cle is C-130 transportable, and uses the 
same fire control system, electronics 
and communications units as the stan-
dard Multiple Launch Rocket System 
(MLRS) M270 launcher family. 
In the summer of 2017, the company 
delivered the first HIMARS launcher in 
which both the chassis and launcher 
components were manufactured at 
its facility in Camden, Arkansas. In the 
past, the HIMARS five-ton chassis were 
Government Furnished Equipment to 
Lockheed Martin. 
“Lockheed Martin is under contract to 
produce 12 new HIMARS launchers for 
an international customer,” said Tom 
Stanton, International Business Devel-
opment director for Lockheed Martin. 
“But there are several other nations 
that are ready to move forward with 
HIMARS.”
In 2017, the nation of Poland downse-
lected Lockheed Martin for exclusive 
further negotiations to develop the 

Polish Homar program based on the 
HIMARS system. And just weeks ago, 
the United States Government ap-
proved the sale of HIMARS to Romania.
“HIMARS is an extremely accurate, 
highly mobile and flexible platform de-
signed to launch the entire MLRS Fam-
ily of Munitions, including all rocket 
variants as well as the Tactical Missile 
System (TACMS),” Stanton added.
HIMARS enables fire support from 
forward-positioned fire bases without 
immersing troops in close-up, front 
line combat. While HIMARS has obvi-

ous uses in large-scale force-on-force 
major power warfare, the weapons’ 
mobility and long-range precision is 
well suited for individual attacks by of-
fering powerful support to advancing 
ground forces attacking fast-maneu-
vering groups of enemy fighters.
“Early-entry forces may use HIMARS 
because of its C-130 transport capa-
bility, can move quickly from the fir-
ing point to hide locations, and allows 
crews to quickly reload without being 
exposed for long periods of time,” Stan-
ton said 
The fully loaded HIMARS vehicle 
weighs approximately 34,000 pounds, 
compared to approximately 55,000 
pounds for the MLRS M270A1 launch-
er. HIMARS requires 30 percent fewer 
airlifts to transport a battery (6 launch-
ers per battery for the U.S. Marine 
Corps, 8 to 9 launchers per battery for 
the U.S. Army). 
HIMARS retains the same self-loading 
and autonomous features that have 
made MLRS the most formidable artil-
lery rocket system in the world. 

HIMARS is an extremely accurate, highly mobile and flexible platform

Lockheed Martin is under contract to produce 12 new HIMARS launchers for an 
international customer
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Combat II Ballistic Helmet L110 
protects from modern threats

Boeing has successfully supported 
seven out of seven satellite launches 
this year, including the recent launch 
of a 702 high-throughput digital pay-
load satellite, built for Intelsat.
Intelsat 37e sent and received its first 
signals from space shortly after it 
launched on board an Arianespace 
Ariane 5 rocket. Once in service, the 
satellite will deliver high-throughput 
services to support enterprise, broad-
band, government and mobility ap-
plications in the Americas, Africa and 
Europe.
“This latest launch is an example of 
our emphasis on quality and reliability 
to deliver the right products and ca-
pabilities to our customers,” said Paul 
Rusnock, Chairman and CEO, Boeing 
Satellite Systems International, Inc. 

Boeing’s digital satellite to enhance 
connectivity

Globally, military and police forces are 
seeking a state-of-the-art helmet to 
protect their service members from 
modern threats, like rifle fire and explo-
sive devices. Ceradyne Inc., a 3M com-
pany, designed the new Combat II Bal-
listic Helmet L110 to meet this pressing 
need at a level of comfort that appeals 
to users. The helmet leverages 3M 
scientific expertise to deliver its high-
est ballistic protection to date, and is 
based on a technology that has already 
been proven with the US military.
Designed for military combat opera-
tions and counter-terrorism police mis-
sions, the Combat II L110 helmet can 
help protect service members from 
bomb fragmentations, certain rifle pro-
jectiles, handgun bullets and blunt im-
pacts. The helmet provides protection 
against select small arms projectiles 

including V50 ballistic limit value great-
er than 2,400 feet per second (greater 
than 731 meters per second) against 
the 7.62 x 51 mm M80 NATO ball pro-
jectile.
The Combat II L110 helmet achieves 
its high level of protection without in-
creased weight. This allows military and 
police forces to receive greater protec-
tion without sacrificing mobility, which 
is required for today’s increasingly ur-
ban missions and close-quarters com-
bat.
To date, Ceradyne has produced tens 
of thousands of helmets that utilise 
similar technology to the L110 helmet. 
Ceradyne produces the Combat II L110 

Boeing 702 high-throughput digital payload satellite

“Boeing’s market-leading digital pay-
load technology gives our customers 
the flexibility to adapt to surges in 
demand for connectivity when and 
where it is needed, as well as adapt to 
any changes in their business needs or 
missions.”
Intelsat 37e is the second Intelsat Epic-

NG satellite built by Boeing to launch 
this year and the fourth Intelsat Epic-
NG satellite built by Boeing. Intelsat 
35e, which launched in July 2017 from 
Cape Canaveral Air Force Base, Florida, 
was handed over to a customer last 
month.

helmet with ultra-high-molecular-
weight polyethylene composites and 
uses proprietary, seamless, ballistic-
molding technology to form a durable 
protective shell. 



23

HENSOLDT acquires Kelvin Hughes
HENSOLDT, one of the world’s leading independent sensor house, 
has acquired the provider of security and maritime radar solu-
tions Kelvin Hughes, London, from UK private equity firm ECI and 
management. With all legal requirements met, the share purchase 
agreement signed end of June 2017 has now taken effect.
“Our portfolios and market access are highly complementary and 
we will see significant growth from this transaction”, said Thomas 
Müller, CEO of HENSOLDT. “The Kelvin Hughes product portfolio will 
allow us to enter more price-sensitive markets and their security so-
lutions will add value to the HENSOLDT products and bring us one 
step closer towards our strategic objective to develop our Sensor 
House into a Sensor Solutions provider.”
“To leverage the strengths of Kelvin Hughes in the security market 
and offer integrated solutions from our radar, Optronics and elec-
tronic warfare portfolio, we have decided to create a new, indepen-
dent Security Solutions product line,” added Müller. 
Kelvin Hughes, with approximately 200 employees, designs, pro-
duces and markets radar sensors mainly for maritime and security 
applications. Among their products is the SharpEye solid-state high 
performance pulse Doppler radar family as well as the CxEye Com-
mand and Control software that allows the integration of multiple 
radar and camera sensors into a comprehensive display package. 
The company generates revenues of more than €30m. More than 30 
navies and coastguards use their products worldwide.

Engineers from BAE Systems together 
with students from Cranfield Univer-
sity, recently revealed a new technology 
concept, named Adaptable UAVs, which 
can alternate between two different 
flight modes in the same mission. When 
in rotary wing mode the UAVs can be 
launched and recovered from battle-
fields and docked on a special pole.
The Adaptable UAVs are a hybrid be-
tween fixed and rotary-wing aircraft, 
and would use adaptive flight control 

and advanced navigation and guidance 
software, which would allow the aircraft 
to benefit from the greater speed and 
range afforded to fixed-wing aircraft, 
before alternating to rotary-wing mode 
to hover and achieve vertical take-off 
and landing. This technology could al-
low UAVs to better adapt to evolving fu-
ture battlefield situations and through 
working together in a swarm, tackle so-
phisticated air defences, as well as op-
erating in complex and cluttered urban 
environments.

In the rotary wing mode of flight, the 
Adaptable UAVs can be easily and 
safely launched and recovered using 
a range of vehicles in dangerous envi-
ronments that might be cluttered by 
personnel, other aircraft or vehicles. 
The pole constrains the lateral or side-
ways movement of the UAV when be-
ing launched or recovered so strong 
winds cannot dislodge them and 
avoids any damage to personnel near-
by. The pole’s gyro-stabilised element 
also ensures that it remains upright 
independently of the host vehicle’s 
orientation, which may be rolling if on 
a ship, or in the case of a land vehicle 
driving up or down a slope at the time 
of the launch or recovery.

BAE Systems pioneer 
Adaptable UAVs
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Increase in demand of Russian products for ground troops 
JSC Rosoboronexport, part of the Rostec State Corporation, 
has seen an increase in demand for Russian military equip-
ment for ground troops and the growth of the number of 
orders for civil and dual-purpose products in countries of 
Southeast and Central Asia, Central and West Africa and 
Latin America.
In the segment of Russian products for ground troops, there 
has been quite a lot of demand for small arms and close 
combat weapons, armoured vehicles and automobiles, ar-
tillery systems and antitank missile systems, ammunition.
In addition to products for military forces, the order port-
folio of Rosoboronexport contains a sizeable share of civil 
and dual-purpose products. For example, more than 18,000 
vehicles for transportation of cargo and personnel based on 
KAMAZ, URAL, GAZ and UAZ have been supplied to coun-
tries of Asia, Africa and Latin America since 2001.

Besides, after amendment of the federal law On Arms, Roso-
boronexport received the right to export civilian and service 
weapons, which will allow the company to grow the order 
portfolio, enter new markets and start cooperation with 
countries, which previously were not able to procure Russian 
civilian and service weapons for various reasons. The compa-
ny has already entered negotiations with a number of clients.

The U.S. Navy has awarded General 
Dynamics Electric Boat a $5.1 bil-
lion Integrated Product and Process 
Development (IPPD) contract to 
complete the design of the lead Co-
lumbia-class submarine, the nation’s 
next-generation sea-based strategic 
deterrent. Electric Boat is a wholly 
owned subsidiary of General Dynam-
ics.
“Working closely with the Navy and 
the submarine industrial base, Elec-
tric Boat will continue to lead critical 

aspects of the Columbia-class devel-
opment effort, including design, ma-
terial procurement, construction and 
operating-cost reduction, to achieve 
an affordable and effective program,” 
said Electric Boat President Jeffrey S. 
Geiger.
The IPPD contract includes fund-
ing for component and technology 
development as well as continued 
development of the Common Mis-
sile Compartment, which will be in-
tegrated into both the Navy’s new 

SSBN and the Royal Navy’s Dread-
nought-class strategic missile sub-
marine.
Construction of the lead Columbia-
class submarine is scheduled to be-
gin in the fall of 2020. The Navy plans 
to build a fleet of 12 new SSBNs.
The contract announced follows a 
five-year, $1.85 billion award Electric 
Boat received in December 2012 to 
perform research and development 
work for the Navy’s new class of bal-
listic-missile submarines.

General Dynamics Awarded $5 Billion for U.S. 

Navy’s Next Ballistic-Missile Submarine

ROSOBORONEXPORT Tank BMPT-72 
support combat vehicle
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Rheinmetall to upgrade 
battle tanks
Rheinmetall will soon be mod-
ernising part of the Germany’s 
Armed Forces (Bundeswehr) fleet 
of Leopard main battle tanks, im-
plementing a comprehensive array 
of upgrade measures. The Düssel-
dorf-based technology group will 
be responsible for key parts of a 
combat performance upgrade pro-
gramme that will bring 104 Leop-
ard 2 tanks up to state-of-the-art 
design status. Coupled with addi-
tional services, the modernisation 
package is worth a total of €118 
million. The first serially retrofitted 
Leopard 2 A7V tanks will reach the 
Bundeswehr starting in 2020.
Rheinmetall will be transforming a 
total of 68 Leopard 2A4, 16 Leop-
ard 2A6 and 20 Leopard 2A7 main 
battle tanks, bringing them up to 
A7V standard. In the process, Rhe-

inmetall specialists will be elimi-
nating obsolescent features in the 
fire control computers and control 
consoles as well as installing a new 
laser rangefinder and thermal im-
aging device.
In addition, Rheinmetall will be 
supplying the new L55A1 gun 
for the 68 Leopard 2A4 MBTs to 
be modernised. These tanks will 
therefore be able to fire the lat-
est generation of armour-piercing 
ammunition in the upper pressure 
zone. All 104 Leopard 2A7V tanks 
will be capable of using Rhein-
metall’s new programmable DM11 
multipurpose round.
The order highlights Rheinmetall’s 
leading role in tank main arma-
ment design and electronic com-
ponents for modern fighting ve-
hicles.

Masdar Institute 
is developing sus-
tainable aviation 
biofuel 
Masdar Institute of Science and Tech-
nology’s Sustainable Bioenergy Re-
search Consortium (SBRC), a non-profit 
entity supported by Etihad Airways, 
Boeing, Takreer, Safran and General 
Electric, recently announced that its 
flagship project, the Seawater Energy 
and Agriculture System (SEAS), has 
reached a critical milestone in its de-
velopment of sustainable aviation bio-
fuels through the first harvest of the 
biofuel feedstock. Masdar Institute is a 
part of the Khalifa University of Science 
and Technology.
Dr. Alejandro Rios G., Director of the 
SBRC, led a team of Masdar Institute re-
searchers in harvesting the first crop of 
the biofuel feedstock Salicornia, which 
is a local salt-tolerant and oil-rich plant. 
The harvesting took place at a two-
hectare SEAS pilot facility in Masdar 
City, where seafood and sustainable 
biomass are being cultivated using 
saltwater and desert land to contribute 
to the UAE’s sustainable food and fuel 
security.
Harvesting the Salicornia is the first in 
a series of steps before the oil collected 
from its seeds is ready to be refined. 
The steps include drying and grinding 
the plants, winnowing out the seeds, 
extracting the oil from the seeds by 
pressing, and cleansing the oil to re-
move any impurities. 
In February 2018, the clean Salicornia 
oil is to be processed at the Takreer 
Research Center for conversion into 
aviation biofuel. Once the process is 
complete, the biofuel will be mixed at 
low concentration with regular jet fuel, 
to power a flight by Etihad Airways on a 
Boeing aircraft.

The upgrade programme will bring 104 Leopard 2 tanks up to state-of-the-
art design status
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A True Force Multiplier  
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Consisting of Dassault Aviation, Safran 
and Thales, RAFALE International has 
recently met more than 100 French 
SMEs in two-day business-to-business 
events held in Paris and Bordeaux. 
These events were held between Indi-
an officials and the GIFAS, the French 
Aerospace Industries Association, 
under the patronage of the Nouvelle-
Aquitaine Regional Council (Conseil 
régional de Nouvelle-Aquitaine).
Dassault Aviation, Safran and Thales 
are now joining French companies to 
invest in India-based production in 
the framework of the RAFALE offset 
programme.
These meetings have provided RA-
FALE International and their part-
ners with the opportunity to pres-
ent their vision of how French SMEs 
can best contribute to the ‘Make in 
India’ policy, so enhancing the ties 
between the French and the Indian 
Aerospace communities and defining 
areas of cooperation. Their objective 
is to build up an aero-defence manu-
facturing eco-system of the highest 
standard in India. 
A Trusted Relationship 
The Indian Air Force has been fly-
ing Dassault aircraft for nearly 65 
years, with the recent contract to ac-
quire 36 Rafale a natural culmination 
of a relationship of trust initiated in 
1953. India selected Rafale in 2012 
following the success of the Mirage 
2000, whose effective service with the 
Indian Air Force played a significant 
role in establishing the reputation of 
Dassault aircraft. 
The RAFALE  has been used by the 
French armed forces in diverse inter-

national combat operations for more 
than a decade, confirming the tech-
nological expertise of its workforce 
close-knit “France” team and 500 in-
dustrial partners. This newly evolved 
relationship is a decisive step forward 
to achieving Dassault Aviation’s pro-
duction goals in India. 
The success of the RAFALE aircraft con-
firms that the production know-how 
of Dassault Aviation and its French 
partners will develop and manu-
facture mutually beneficial defence 
platforms/systems for both countries’ 
aerospace and defense industries. Eric 
Trappier, Dassault Aviation Chairman 

and CEO and GIFAS Chairman is 
clear that:
“Encouraging and sup-

porting French SMEs to come to India 
is a key condition for the success of 
the ‘Make in India’ initiative of Prime 
Minister Modi. Creating new oppor-
tunities for collaboration will reinforce 
Indo French cooperation for SMEs of 
the aerospace and defense sector and 
pave the way for the French SMEs and 
Indian SMEs to open Dassault Avia-
tion, Safran and Thales products and 
technologies portfolios to the world-
wide market.” 
RAFALE’s wide-ranging combat suc-
cess
The RAFALE  programme was 
launched off the back of a French Air 
Force and Navy joint requirement 
for an omnirole aircraft to replace 
the seven types of combat aircraft in 
operation. These requirements have 
formed the basis of the RAFALE  proj-
ect, leading engineers to create an air-
craft surpassing requirements across 
a wide range of missions, including 
Air-Defense/-Superiority, Anti-Access/

© Dassault Aviation - V. Almansa
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Aera Denial, Reconnaissance, Close Air 
Support, Dynamic Targeting, Air-to-
Ground Precision Strike/Interdiction, 
Anti-Ship Attacks, Nuclear Deterrence 
and Buddy-Buddy Refuelling.
From 2006-2011, French Air Force and 
Navy RAFALE fighters were engaged 
in countless combat missions in Af-
ghanistan, where they demonstrated 
exceptionally high proficiency and 
tangible military value. AASM/HAM-
MER precision-guided modular air-
to-surface armament, PAVEWAY laser-
guided bombs and 30 mm cannons 
were frequently deployed to score 
direct hits with remarkable precision.
French Air Force and Navy RA-
FALE fighters were successfully en-
gaged as the first fighters in coalition 
operations over Benghazi and Tripoli 
as well as the whole spectrum of RA-
FALE-capable missions: air-superiority, 
precision strikes with HAMMERS and 
laser-guided bombs, deep strike with 
SCALP cruise missiles, Intelligence, 
Surveillance, Tactical Acquisition and 
Reconnaissance (ISTAR) and Strike 

Coordination And Reconnaissance 
(SCAR). Hundreds of targets – tanks, 
armored vehicles, artillery emplace-
ments, storage dumps, command 
centres and air-defense systems (SA-3 
Goa and SA-8 Gecko fixed and mobile 
SAM launchers) – were hit with devas-
tating accuracy by RAFALE aircrews. 
Moreover, French Air Force RA-
FALES have taken a leading role in 
Mali, helping destroy enemy infra-
structure and support friendly troops 
in contact. In the longest raid in French 
Air Force history, four RAFALES hit 21 
targets in no less than 9 h 35 min air-
borne, while the RAFALE detachment 
has grown to eight aircraft in France’s 
first forward operating base in Chad. 
More recently, RAFALES have support-
ed peace-keeping operations in the 
Central African Republic and formed 
part of a wide international coalition 
in Iraq.
  An impressive array of weaponry
With its outstanding load-carrying ca-
pability and advanced mission system, 
the RAFALE’s mission system has the 

potential to integrate a variety of cur-
rent and future armaments, carrying 
out both air-to-ground and air-to-air 
attacks and interceptions during the 
same sortie. RAFALE can perform sev-
eral actions at simultaneously, firing 
air-to-air missiles during a very low 
altitude penetration phase to demon-
strate its “OMNIROLE” capability and 
outstanding survivability.
The RAFALE has been cleared to oper-
ate the following weapons: 
- MICA air-to-air “Beyond Visual Range” 
(BVR) interception, combat and self-
defense missiles in IR (heat-seeking) 
and EM (active radar homing) versions 
within visual range (WVR) and beyond 
visual range (BVR).
- HAMMER (standing for Highly Agile 
and Maneuverable Munition Extend-
ed Range) modular, rocket-boosted 
air-to-ground precision guided weap-
on series, fitted with INS/GPS or INS/
GPS/IIR (imaging infra-red) guidance 
kits or the upcoming INS/GPS/laser 
guidance kit.
- SCALP long-range stand-off missile.

Rafale M, on Charles de Gaulle 
aircraft carrier. ©French Navy
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- AM39 EXOCET anti-ship missile.
- Laser-guided bombs.
- NEXTER 30M791 30 mm 2500 rounds/
min internal cannon, available for sin-
gle and two-seater.
- METEOR long-range air-to-air missile.
The RAFALE’s store management sys-
tem is Mil-Std-1760 compliant, pro-
viding easy integration of customer-
selected weapons. With its 10-tonne 
empty weight, the RAFALE is fitted 
with 14 hard points (13 on the RAFALE 
M) of which five are capable of drop 
tanks and heavy ordnance with a total 
external load capacity of more than 
nine tonnes (20,000 lbs).
“Buddy-buddy” refuelling missions
“Buddy-buddy” refuelling missions 
can be carried out in portions of the 
airspace beyond the reach of dedi-
cated and vulnerable tanker aircraft, 
while RAFALE’s supportability and mis-
sion readiness is reflected in the earlier 
French generation’s undisputed track 

record, notably the combat-proven MI-
RAGE 2000. The French MoD has also 
assigned very stringent “integrated 
logistic support” (ILS) requirements to 
the RAFALE programme entailing that 
outstanding reliability is accompanied 
by lower maintenance costs.
Engineering development extend-
ing French service
The RAFALE will become the sole com-
bat aircraft operated by the French Air 
Force and Navy. Since 2013, RAFALE 
“OMNIROLE” fighters have been de-
livered with an “Active Electronically 
Scanned Array” (AESA) RBE2 radar. 
They are also fitted with a new missile 
launch detector and the “Front Sector 
Optronics” updated unit (FSO-IT), of-
fering improved target detection and 
identification performance.
Meanwhile, engineering work has 
further extended the air-to-air and 
air-to-ground capabilities and the con-
nectivity of the RAFALE  into the next 

decade. Ongoing evolution will ensure 
more robust detection, tracking and 
identification of emerging air-to-air 
threats and increase the RAFALE’s sur-
vivability with new low observable 
modes and the latest advances in elec-
tronic warfare systems. Air-to-surface 
capabilities could benefit from assisted 
target recognition and enhanced sen-
sor resolution, enabling the RAFALE to 
attack ever more elusive targets.
The connectivity of the RAFALE will be 
further extended to keep it “plugged” 
into tomorrow’s integrated bat-
tlespace, while it has exhibited a re-
markable survivability rate in current 
French Air Force and Navy operations, 
thanks to an optimized airframe and a 
wide range of smart and discrete sen-
sors. It is slated to be the French armed 
forces’ prime combat aircraft until at 
least 2040.
Reference Text/Photos:
www. dassault-aviation.com

Rafale C © Dassault Aviation - A. Daste
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The TULPAR armoured infantry fight-
ing vehicle (AIFV) is named after the 
mythical winged-horse that guards the 
warriors in the Epic of Manas of Turkish 
Mythology. As an armoured tracked ve-
hicle which meets 21st century require-
ments, it is entirely Otokar’s own de-
velopment. Drawing upon Otokar’s 25 
years of experience in designing indig-
enous armoured vehicles, the TULPAR 
started off in 2011 as a private venture 
to meet the requirements of the home 
and export markets.
Otokar has designed and developed 
TULPAR as a next generation tracked 
vehicle using the capabilities of the AL-
TAY Main Battle Tank program to design, 
test and build tracked vehicles. With a 
varying payload of 30 - 45 tonnes, high 
mobility and superior protection thanks 
to high firing power, TULPAR is ready to 
meet the upcoming expectations of 
modern armed forces. 
Otokar thus remains the design author-

ity and the prime contractor ensuring 
that TULPAR maximizes the cutting-
edge technologies of the modern 
battle tank as today’s most complex 
land vehicle. With its technical and tac-
tical characteristics such as protection, 
structure, electronic infrastructure and 
low silhouette, TULPAR is the future of 
armoured combat vehicles. 
Multi-mission potential for NATO 
requirements
Not only does TULPAR offer superior 
mobility in a wide range of challenging 
terrains and climatic conditions, but it 
also serves diverse operations. These 
include urban and peacekeeping mis-
sions, high and low intensity conflicts, 
counter attack operations, counter in-
surgency operations, surveillance and 
reconnaissance missions and uncon-
ventional warfare on different terrain.
Thanks to its superior specifications as 
a multi-role tracked armoured vehicle, 
TULPAR serves both urbanized terrain 

and peace support operations. The 
new generation TULPAR is designed as 
a multi-purpose vehicle platform with 
its outmatching ballistic and mine pro-
tection of modern battlefield. As a next 
generation armoured infantry fighting 
vehicle (AIFV) and armoured personnel 
carrier (APC), TULPAR fulfils a dual role 
of providing fire support and transport-
ing troops in a high-threat environ-
ment. 
The Turkish army and NATO allies now 
require a new generation of tracked 
armoured vehicles. TULPAR has taken 
these requirements into consideration 
to update the technologies of similar 
vehicles developed and manufactured 
for modern armies over the last 20 
years. Thus, TULPAR fully complies with 
NATO standards and is equivalent or su-
perior to all existing vehicles of its type 
in the West, flexible enough to match 
the military needs of today and tomor-
row. 

The Winged Horse: the TULPAR 
armoured fighting vehicle
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TULPAR’s next generation weapon 
capability
The first TULPAR prototype started its 
company trials early in 2013 before 
being unveiled at IDEF in May 2013. 
By early 2015, this AIFV had clocked 
up 2,000 km of mixed road and cross-
country trials.
The first TULPAR model is fitted with 
Otokar’s MIZRAK remote controlled tur-
ret (RCT), which is fitted with a 30 mm 
cannon already qualified and ready for 
production. The MIZRAK RCT is armed 
with an ATK Armament Systems 30 mm 
MK44 dual feed cannon and a 7.62 mm 
co-axial MG coupled to a computer-
ised FCS. The commander and gunner 

are thus provided with stabilized day/
thermal sighting systems incorporating 
a laser range finder. The commander’s 
panoramic sighting system also allows 
for hunter/killer target engagement.
The MIZRAK RCT can be fitted with 
other weapons in the 20-40 mm calibre, 
while the TULPAR hull design enables 
other turrets or remote weapon sta-
tions (RWS) to be installed according to 
end user requirements. The first version 
of the TULPAR AIFV also carries nine dis-
mounts additional to the commander, 
gunner and driver.
Cutting-edge APC battlefield frame 
The TULPAR’s hull design ensures that it 
can be used for a wide range of other 

battlefield missions, ranging from a 
baseline armoured personnel carrier 
(APC) through to more specialised ver-
sions, such as ambulance, combat en-
gineer, command post vehicle, mortar 
carrier and weapons platform. The hull 
is a welded full steel armor with an ap-
plique layer of composite armour for a 
higher level of ballistic protection. This 
AIFV is thus designed to adopt different 
power pack options, such as protection 
level, according to customer require-
ments and vehicle configuration. 
The TULPAR can achieve a maximum 
road speed of over 70 km/h, 60 de-
grees slope climbing and high off-road 
performance with these power pack 
options. It is equipped with torsion 
bar suspension coupled to hydraulic 
dampers on each wheel station, while 
an optimized track and road wheel 
combination provides high-level mo-
bility cross country and on soft soil.  
Otakar leads Turkish defense indus-
try
Today, Otokar is a 100% Turkish capi-
tal company with full ownership of 
intellectual property in manufacturing 
a range of products within the auto-
motive and defense industries. Being 
a leader in the bus industry and the 
land vehicles in the defense industry in 
Turkey, Otokar is the main contractor 
in the Design and Prototype Develop-
ment Project of ALTAY, the national 
battle tank of Turkey.
Otokar manufactures buses for public 
transportation, semi-trailers for trans-
portation and logistics industry and 
tracked armoured vehicles and tactical 
armoured vehicles for the defense in-
dustry. As a member of the Koç Group, 
Otokar has pioneered its own tech-
nology, design and applications since 
1963, providing solutions specifically 
for its customers’ needs. It now oper-
ates with over 2000 employees in a 
552,000m2 factory site in Sakarya. 

The TULPAR’s hull design ensures that it can be used for a wide range of battlefield missions

The first version of the TULPAR AIFV also carries nine dismounts 
additional to the commander, gunner and driver
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MUM-T is a leap forward in situational 
awareness for combat operations in 
providing ground forces and rotary 
and fixed-wing aircraft pilots with the 
ability to receive sensor data from 
an Unmanned Aircraft System (UAS). 
Both decision-making and mission ef-
fectiveness are enhanced by sophisti-
cated data links, ground personnel and 
manned aircraft which take advantage 

of the UAS’s Intelligence, Surveillance 
and Reconnaissance (ISR) payloads. 
By adding the “eyes” of the UAS to their 
battlefield picture, pilots in manned 
aircraft can grow the reach of their 
situational awareness and improve 
safety. The UAS increases situational 
awareness, lethality and survivability 
for manned systems on the battlefield 
by helping them see beyond their field 

of view and provide near real-time in-
telligence and video imagery. 
Full Motion Video data link
The basic concept of MUM-T arrived 
in the early 2000s from the skies over 
Afghanistan when the U.S. Air Force 
identified problems in missions pros-
ecuted against critical, high value 
targets. Using high-speed innovative 
techniques, the manufacturer of the 

 Manned-Unmanned
 Teaming (MUM-T) with
Predator XP
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Predator family of UAS, General Atom-
ics Aeronautical Systems, Inc. (GA-ASI), 
integrated a data link into AC-130 
gunships to receive Full Motion Video 
(FMV) and effectively created the first 
application of MUM-T. 
The data link has allowed the AC-130 to 
operate at standoff ranges, monitoring 
actions on the battlefield out of acous-
tic or visual rang but having enough 
range to effect kinetic operations if 
required. Combining the strengths of 
each platform served to increase situ-
ational awareness and complete the 
mission more effectively. 
The U.S. Army has now leveraged the 
proven capability of the Predator UAS 
for missions too dangerous or monot-
onous for manned aviation. In utilising 
GA-ASI’s Gray Eagle UAS and connect-
ing/communicating with the AH-64 
Apache helicopter, the U.S. Army is tak-
ing the lead in advancing MUM-T op-
erational concepts. The army can now 
harness UAS capabilities to extend 
reach, cover additional ground and 

communicate time critical information 
across the battlefield quickly and effi-
ciently. This ability to team up manned 
and unmanned aircraft enables the 
Apache to remain in non-hostile envi-
ronments. Not only does aircrew safety 
increase, but significant cost savings 
are delivered through the restricted 
deployment of manned aviation assets 
whose high cost-per-flight-hours are 
only used when necessary. 
Predator XP Mission Enhancement
The Manned-Unmanned Teaming ca-
pability is not limited to just the AH-64 
Apache as MUM-T concepts can be uti-
lized across the manned aviation fleet, 
both rotary and fixed wing, to create 
greater synergies with a system-of-sys-
tems approach to conducting combat 
operations. 
At its core, MUM-T capability enables 
the Predator XP to enhance its mis-
sions as a long endurance, persistent 
UAS by providing data from its mul-
tiple payload options to manned plat-
forms. Moreover, under Night Vision 

Goggle (NVG) operations, the Predator 
XP can guide manned and unmanned 
assets to targets by utilizing the laser 
pointer/illuminator, reducing the time 
required for a human pilot to find and 
fix the target location.
Some advantages of the Predator 
XP MUM-T capability include:
- Provision of manned aircrew’s real-
time FMV to determine all pre-landing 
and landing zone (LZ) selection re-
quirements well in advance of arrival 
- Reduction of aircrew costs time for 
LZ validation by increasing insertion 
speed 
- Increases operational safety by pro-
viding situational awareness to the 
cockpit
- Significant reduction of required op-
eration of manned assets 
- Provision of transport forces’ real-time 
FMV, increasing situational awareness 
and safety prior to insertion
- Kinetic battlefield operations are dan-
gerous and require the highest levels 
of fidelity in understanding the nature 

The U.S. Army 
has now 

leveraged 
the proven 

capability of the 
Predator UAS 

for missions too 
dangerous or 
monotonous 
for manned 

aviation MUM-T XP with Apache and Blackhawk
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of the target. MUM-T is the right solu-
tion to ensure that targets are vetted, 
Positive Identification (PID) is main-
tained and that Battle Damage Assess-
ment (BDA) is completed. 
Manned platforms generally have en-
durance limitations. Thus, when com-
bined with the physical dangers of op-
erating over a combat zone, they are 
not the systems of choice for perform-
ing these missions. MUM-T allows long 
endurance and a persistent unmanned 
ISR platform (such as the Predator XP) 
to perform mission sets which are oth-
erwise unsuitable for manned plat-
forms. 
The Predator XP is far less expensive 
to operate on a cost-per-flight-hour 
basis, providing longer dwell times 
and less visible acoustic signatures, all 
without putting pilot lives at risk. After 
targets of interest are identified by the 
Predator XP, manned platforms can be 
tasked with utilizing information and 
data from the Predator data feeds to 
engage the target in the safest, most 
expeditious manner. 
When utilized in a combined arms 

MUM-T operational concept, the Pred-
ator XP will provide the following ben-
efits:. A capability enabling increased safe-
ty and decreased operational costs for 
manned aircraft systems. Allow high value manned assets to 
remain beyond engagement zones 
from enemy weapon systems
By combining laser target designa-
tor, Predator unmanned aircraft can 
thus perform a complete find, fix and 
finish operation. They can also main-
tain PID and perform Battle Damage 
Assessment (BDA) without exposing 
themselves to the danger of flying 
too close to the target or to unfriendly 
ground forces.
MUM-T’s progressive international 
solution
The implementation of a MUM-T strat-
egy not only enables reconnaissance 
and security over larger areas, but in-
creases situational awareness to both 
air and ground forces. It also reduces 
response timelines required through 
positive identification of enemy forces, 
while providing swifter clearance of 

fires and target designation, and en-
abling air and ground forces to maneu-
ver out of contact. 
The MUM-T capability has proven to 
be a battlefield game-changer for U.S. 
Forces and promises to deliver similar 
benefits to the armed forces of a range 
of international partners.
GA-ASI’s latest technology is currently 
available for viewing in the U.S. Pavil-
ion at the Dubai Air Show (Booth no. 
1480), where the integration of MUM-T 
presents the following advantages:
- Significant expansion of situational 
awareness providing the warfighter 
with the ability to see, understand, de-
cide and act first
- Increased survivability from ground 
weapons systems of manned aviation 
platforms 
- Targets engagements at a longer range 
to reduce the risk to manned platforms, 
while driving down the operational costs 
of high-value manned platforms
- More reliable and timely combat in-
formation to provide unprecedented 
battle command capabilities and re-
duce collateral damage 

MUM-T Mission
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 Fast, Protected and
 Flexible – and Built to
Stay that Way
Imagine this operational scenario.  
Insurgents seized the oil refinery, set-
ting up roadblocks and mines on all 
the major access routes to the facility; 
the military responded quickly. But 
almost as fast, things started going 
wrong. A roadside bomb disabled the 
lead vehicle in a convoy dispatched to 
the site. Then the next vehicle in line 
rolled over when the road’s soft shoul-
der gave way. Finally, as the convoy 
closed in on the objective, insurgents 
attacked from a mountain side, raining 
down gunfire as troops scrambled out 

of thin-skinned troop carriers in the 
center of the convoy. 
Flash forward three years to a similar op-
erating scenario. 
When insurgents seize an industrial 
facility at the end of a remote desert 
roadway, armored vehicles bypass in-
surgent roadblocks, traversing fields 
and crossing small riverbeds to con-
verge on their objective from multiple 
directions. Surprised insurgents scram-
ble to defend themselves as the ar-
mored vehicles roof-mounted cannon 
unleash devastating 30mm cannon 

fire before disgorging a quick-reaction 
infantry force to mount the final as-
sault. Within hours, the insurgents are 
defeated. 
What a difference speed, maneuverabil-
ity and protection can make. 
Whether it’s operations in Afghanistan, 
Yemen, Mali, or elsewhere, the critical 
lessons from the past decade of asym-
metric warfare is that modern armies 
excel when they combine off-road 
agility, protective armor and advanced 
communications technology to take 
on their increasingly sophisticated and 
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well-equipped adversaries. 
The M-ATV Assault, the troop-carrying 
variant of the MRAP All-Terrain Vehicle 
family from Oshkosh Defense, deliv-
ers all three. It’s the most durable, 
maneuverable vehicle in its class. The 
Assault variant seats 11, five in the first 
two rows in M-ATV’s standard blast-
protected seats, plus six more on side-
mounted, fold-up seats in the rear. 
The rear compartment has multiple 
openings, with two rear hatches, 
twin roof hatches overhead, and two 
side doors.   Built-in combat locks on 
all doors provide rescue access in an 
emergency. 
“The theory behind the double hatch 
in the rear is that it helps soldiers dis-
mount quickly to do their job,” the 
M-ATV Chief Engineer at Oshkosh De-
fense explains. “You don’t necessarily 
want to open the whole back – the 
two hatches allow you to mitigate 
exposure by opening just one, rather 
than both, if you are under fire.” 
All hatches are counterbalanced and 
spring-loaded, rather than powered 
by hydraulic rams – making them  less 
costly and more reliable. Despite their 
weight and armor, the hatches are 
easily operated by hand, requiring just 
155N (35 pounds) of force. “You can 
open or close a door as fast or as slow 
as situation requires,” he says. “That’s 
unique.” 
All hatches and doors are built and 
rated for “hundreds of thousands of 
cycles” without failure. “Our design 
uses mechanical parts, that are not 
going to leak or break like hydraulic 
systems. With hydraulic systems, once 
the system fails, the operators are just 
stuck, which can leave them danger-
ously exposed to gunfire.” 
Common parts 
Based on the design for the original 
M-ATVs purchased by the U.S. for op-
erations in Afghanistan, Oshkosh de-

veloped the Assault variant’s longer 
wheelbase to provide much greater 
interior volume. While a heavier-duty 
rear axle was needed to support ad-
ditional weight, the 6-speed, full-time 
four-wheel drive train was virtually un-
touched and fully up to the task. 
“We put a lot of emphasis on main-
taining the same mobility and perfor-
mance  as that of the original U.S. M-
ATV variant,” the M-ATV Chief Engineer 
said.  “That’s what drove the rear axle 
capacity increase. We didn’t have to 
change the engine or the transmission 
because we built extra capacity into 
the drivetrain from the start.”
Performance parameters are un-
changed: The 16,700-kg vehicle is 
rated to climb 60 percent grades and 
navigate 30 percent side slopes. 
Also like its siblings, the M-ATV As-
sault boasts the Oshkosh TAK-4® in-
dependent suspension system and 
Core1080™ crew protection system, 
with a fully armored, single-compart-
ment crew capsule, a V-shaped hull 
to deflect blast energy away from oc-
cupants, multiple redundant fire-sup-
pression systems and run-flat tires. 

All M-ATV variants  are designed to 
support multiple radio and antenna 
configurations, as well as a manned 
gun turret or a Remote Weapon Sta-
tion (RWS).
“We deliver the modularity to support 
a wide range of missions and to carry 
whatever equipment they need,” he 
says. Location of antenna mounts, the 
type and location of communications 
gear, the gun system – the vehicle can 
accommodate up to a 30mm gun – are 
all adaptable to user requirements.   
So, too, is the rear hatch configuration. 
“If our customer would like to remove 
the back wall and have a single hatch, 
we can do that,” he adds. 
Besides being maneuverable off road, 
protected against blasts and con-
nected to a modern communications 
network, modularity is high on the list 
of important elements of any ground 
combat vehicle. 
“The most important lesson from 
the last decade of combat missions 
is that the threats and environment 
will change, and your vehicles need 
to be able to adapt to support the 
changes.”

All M-ATV variants  are designed to support multiple radio and antenna con-

figurations, as well as a manned gun turret or a Remote Weapon Station (RWS)
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For over 30 years, with the support of 
the French Air Force and in coopera-
tion with major aircraft manufactur-
ers, the aeronautical component of 
the Défense Conseil International (DCI) 
implements user-to-user partnerships, 
tailored to the operational require-
ments of each country. The company 
offers training expertise in various sec-
tors that aim to better equip the differ-
ent friendly countries. Here is a look at 
the different training activities:
Electronic Warfare 
In the Electronic Warfare (EW) sec-
tor, DCI offers technical training with 
a strong operational emphasis, con-
stantly updated to keep pace with 
technological advances. It is based 
on close cooperation with top ex-
perts from major defence and security 
groups like Thales, MBDA or Lacroix. 

Since June 2015, DCI and Thales have 
teamed to provide high-level training 
services and propose a catalogue con-
taining several shared training mod-
ules.
For many years, DCI has been involved 
in initial electronic warfare training for 
officers and NCOs in operational units 
of the French armed forces (Air Force, 
Naval Aviation and Army Aviation), and 
personnel working for joint force units.
DCI also offers training for countries 
that are friendly with France. Trainees 
from the Middle East, South America, 
North Africa and Southeast Asia have 
enjoyed the benefits of DCI compe-
tences and know-how in this sector. 
This is a highly specific area that is key 
to the conduct of modern air opera-
tions. The company has further been 
expanding its electronic warfare offer-

ing by developing training to improve 
protection of helicopters and, more 
broadly, of slow platforms (tactical 
transport, etc.). 
Provided for the first time to a group 
of officers from the Belgian and Aus-
trian armed forces, Electronic Warfare 
training for European countries has 
been developed in direct agreement 
with military staff to meet their specific 
requirements. Jean-Michel Palagos, 
Chairman and CEO of DCI, said, “Owing 
to the rapid changes occurring in elec-
tronic warfare threats, equipment and 
technologies, knowledge must con-
stantly be updated. We are very proud 
to have developed this electronic 
warfare training, an area in which the 
French armed forces excel, for partner 
countries such as Austria and Belgium.”
The one-week course improves knowl-

 Spotlight on DCI’s strong
portfolio of training courses
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edge of existing threats, their detec-
tion and the identification of appro-
priate responses via acoustic, infrared 
and electromagnetic protection sys-
tems. Dedicated instructional soft-
ware (IRES1 and MAP2) is used to illus-
trate operational missions in a context 
of electronic warfare.
To develop the course, DCI worked 
with a number of experts from de-
fence, industry and research, thus cov-
ering technological trends currently 
under study in order to integrate 
threats that are hard to detect such as 
small calibre equipment against heli-
copters in urban areas. 
Military Intelligence Training
Military intelligence includes all the 
disciplines devoted to gathering, ana-
lysing and disseminating information 
for military units and decision-makers. 
It is divided into human intelligence 
(HUMINT) or technical intelligence – 
mainly imagery intelligence (IMINT) 
and electronic intelligence (ELINT). 
Intelligence activities are conducted 
at all levels (tactical, operational and 
strategic), whether in peacetime or 
wartime.
DCI’s ISR-Geo (Intelligence, Surveil-
lance, Reconnaissance, Geography) 
department offers military intelli-
gence training covering these differ-
ent sectors. Training, which is open to 
countries having defence and security 
cooperation agreements with France, 
is designed for specialists in military 
intelligence; in analysis of aerial and 
satellite images and image sequences; 
in target identification; and in cartog-
raphy.
Furthermore, DCI-VIGIE AVIATION of-
fers services dedicated to the use of 
light airborne intelligence, surveil-
lance and reconnaissance systems. 
These fly-by-the-hour services, based 
on high-performance, cost-effective 
solutions, cover both training in the 

 TRANSFERRING THE KNOW-HOW  
OF THE FRENCH ARMED FORCES

TRAINING - CONSULTING - ASSISTANCE

www.groupedci.com

use of airborne sensors and the supply 
of airborne surveillance capability.
Cyber Defence Training and Consult-
ing
DCI’s Cyber Defence Management 
Institute (CDMI) offers academic or 

personalised training courses, as well 
as exercises and operational training. 
CDMI offers excellent human and tech-
nical resources. Plus, a full IT platform 
ensures that participants benefit from 
a realistic environment and scenarios. 
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Operational training is based on re-
search and development work and in-
cludes the latest advances in military 
operating modes: chain of command, 
technical chain, planning and con-
ducting operations. DCI also relies on 
the Cyber defence Pole of Excellence. 
In developing its academic training 
courses, it uses techniques that are 
representative of the corporate envi-
ronment.
Helicopter Crew Training and Op-
erational Maintenance
DCI has a wealth of experience in he-
licopters and helicopter operations 
with land, air, naval and homeland 
security forces. For training require-
ments, DCI provides ab-initio pilot 
training at its international training 
centre in the French Army Light Avia-
tion School or in the schools of partner 
countries supported by DCI.
Initial training is complemented by 
tactical training to acquire/maintain 
the competence necessary for op-
erational employment of helicopters. 
Training includes specialised know-
how, such as the use of night-vision 
goggles (NVG) or conducting special 
missions.
DCI is deeply involved in helicopter 
service activities. For over 30 years, the 
group has offered training and support 
services to optimise and accelerate 
the introduction of new models into 
the fleet. The company can also coor-
dinate with industry to monitor these 
helicopters throughout their entire 
life cycle. It regularly sends aeronauti-
cal experts on long-term missions to 
ensure maintenance of helicopters in 
several foreign countries, particularly 
in the Middle East and Southeast Asia.
Training for drones 
DCI proposes a broad range of training 
courses in relation to remotely piloted 
aircraft (RPA). These respond to the 
needs of operators in the field as well 

as those of decision-makers seeking 
a better understanding of this sector 
of activity. Training in the operational 
utilisation of light tactical RPAs for re-
connaissance, intelligence and target 
detection missions for land forces. 
Training sessions last from four to 
eight weeks, depending on customer 
requirements. They are organised in 
partnership with the French Army’s 
Tactical RPA Training Centre in Chau-
mont.
DCI builds on the know-how acquired 
by the French Army. Training focuses 
on piloting, intelligence gathering 
and the preparation of target lists. Fol-
lowing training in a tactical simulator, 
techniques are applied in full-scale 
field exercises.
Mini-RPA training for more generic ap-
plications has sessions that last four to 
eight weeks in DCI training centres in 
France such as the International Train-
ing Centre in Draguignan for land-
based training and the International 
Aeronautical Training Centre in Salon-
de-Provence for aeronautical training.

Training covers the following key 
themes: planning, scheduling, plat-
form operation and handling, obser-
vation and image analysis techniques, 
preparation of an intelligence or target 
detection file, and problems related to 
airspace utilisation.
DCI is also developing a training course 
aimed at informing decision makers 
on the use of drones at the three lev-
els of operations (tactical, operational 
and strategic): role and use of drones, 
constraints and limitations, 3D coordi-
nation, integration in operations.
Special Forces Training
DCI offers customised training, assis-
tance and consulting solutions, as re-
quired, in France or in other country, 
to assist friendly nations in developing 
the capabilities and skills in the field of 
Special Forces. All training in the field 
of Special Forces conducted by DCI is 
based on the know-how of the French 
armed forces. The courses offered 
cover all activities of Special Forces on 
land, air and sea with the use of mod-
ern equipment of Special Forces units.

DCI has further been expanding its electronic warfare offering by 

developing training to improve protection of helicopters
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A Raytheon-proposed upgrade for a 
critical component of the Patriot™ air 
and missile defense system promises 
more flexibility as the U.S. and its allies 
face growing threats across the globe.
The newly proposed Patriot control 
system introduces video game-style 
3-D graphics in a portable console that 
packs into a few travel cases, replac-
ing a heavy metal shelter that must be 
moved by truck. Soldiers can now oper-
ate Patriot from a tent, an office build-
ing or anywhere that has power.
The proposed changes reflect integra-
tion of gaming and personal comput-
ing technologies, said Joe DeAntona, a 
vice president for Raytheon’s Integrated 
Defense Systems who once command-
ed a Patriot battalion in the Army.
“We’re taking that same kind of philoso-
phy and applying it to a very sophisti-
cated weapon system,” DeAntona said.
FROM A FLAT VIEW TO 3-D
There’s no mistaking national defense 
for a video game. But advances in game 

technology, from controls to informa-
tion sharing, tactics and visuals, can 
be used to quicken and improve the 
decisions that are needed for missile 
defense. 
“Young recruits grew up in the gaming 
age, giving them an instant familiarity 
with these advancements,” DeAntona 

said. “The threat has gotten pretty so-
phisticated, too, so when you’re deci-
sion-making with the system, it allows 
much greater detail, much more inclu-
siveness, because you’ve got to be able 
to process everything in a timely man-
ner.”
The proposed user interface provides 

 Game-changing
command and control

Raytheon-proposed Patriot command and control interface (left) and legacy soft-

ware (right) during an air and missile defense simulation
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PATRIOTTM BY THE NUMBERS

AT LEAST 2048

U.S. ARMY HAS COMMITTED TO 
FIELDING PATRIOT THROUGH$5+ BILLION

IN CONTRACTS SINCE MARCH 2015

CRUISE 
MISSILES

MILITARY
AIRCRAFT

HELICOPTERS DRONES

NATIONS DEPEND ON PATRIOT
13

1,500+
FLIGHT TESTS

&
3,200+
GROUND TESTS

200+

100+

COMBAT 
ENGAGEMENTS

TACTICAL BALLISTIC 
MISSILES INTERCEPTED 
IN COMBAT SINCE 2015

PATRIOT CAN EMPLOY MULTIPLE INTERCEPTORS

CONSTANTLY MODERNIZED TO OUTPACE THE THREAT

PATRIOT ADVANCED CAPABILITY-3 (PAC-3)

SKYCEPTORTMPAC-3 MISSILE SEGMENT ENHANCEMENT (MSE)
POLAND PROPOSED

CONSTANTLY TESTED COMBAT PROVEN BY 5 COUNTRIES

PROVEN CAPABILITIES AGAINST

220+ FIELDED FIRE UNITS

13 NATION PATRIOT PARTNERSHIP
INVESTS ~$200M ANNUALLY IN MODERNIZATION AND UPGRADES

TACTICAL BALLISTIC 
MISSILES (TBM)

GUIDANCE ENHANCED MISSILE (GEM) 
FAMILY OF EFFECTORS

OVER 90 TBMs INTERCEPTED SINCE JANUARY 2015

a total view of the battlespace, with 
3-D visuals, easy-to-read status pages, 
search functions and natural interfaces. 
Before, operators would have to memo-
rize where hundreds of different types 
of information were stored in the soft-
ware. With this potential new soft-
ware, they can perform a simple search 
with modern, drop-down menus. 
Spending less time learning the system 
provides more time to master it, espe-
cially when there’s constant turnover.
“In Korea, you get a one-year 
tour, so every six months you’re 
swapping out 30–40 percent of 
your operators. The proposed 
software will streamline train-
ing for those new soldiers out 
of basic and for the units actu-
ally deployed,” said Bob Kelley, 
a senior manager at Raytheon 
IDS. 
FROM NEEDING A TRUCK TO 
JUST THE TRUNK
For decades, Army battalions 
could set up their Patriot bat-
teries one of two ways. If the 
battery was near enough its 
control shelter, it would be in-
tegrated into the larger battle-
field command picture. Or, in 
a different location, it would 
operate autonomously, which 
complicated operations.
Both Kelley and Nate Jones 
became familiar with these 
choices during their respective 
Army careers. During the early 
2000s, Jones deployed with his 
Army battalion from Germany 
to a potential combat zone. 
They brought along one con-
trol shelter and three of their 
five Patriot batteries. When the 
remaining two batteries got 
sent to a nearby country to 
form a Patriot Task Force, there 
was no extra control shelter to 
go with them, leaving them in 

an autonomous method of control.
 “The proposed, smaller hardware 
would’ve solved that,” said Jones, a 
Raytheon product support senior 
manager. “It’s a game-changer in 
terms of flexibility and the scalability 
options it provides to a commander 
during a deployment, when they 
don’t have enough capacity … right 
now, when you take (a control shelter) 
and move it to a different battalion, 
you didn’t fix the problem, you just 

moved it.”
Unlike the heavy control shelters, which 
require a separate airplane to move, 
the newly proposed system’s five tran-
sit cases can be tossed into nearly any 
car, truck or plane. Throw in access to 
a household power supply, and you’re 
good to go. It’s also the same hardware 
soldiers train on, leading to limited real-
world adaptation. 
“For a rapid deployment scenario, you’ll 
need less airplanes to get this on the 

ground, up and running,” Kel-
ley said. “To sustain the truck-
mounted version, you need 
mechanics, spare parts, fuel and 
much more … With these cases, 
they can just go in a small corner 
of a plane, allowing for a cut-
down on airlifts.”
As Jones puts it, “That’s a huge 
difference. When that battery 
lands and the new hardware is 
with it, it’s going to be ready to 
fight.”
IT’S JUST ABOUT GO TIME
Raytheon is ready to deliver 
five of the hardware systems 
to the U.S. Army in November, 
followed later by proposed 
software upgrades to the po-
tential new interface. The sys-
tems are currently undergoing 
final testing by the company 
and the Army, but they’re al-
ready being used in deploy-
ment exercises.
Jones supported a recent exer-
cise in Sweden that marks the 
third time this capability has 
been used in Europe. It’s also 
been used in one in the Pacific.
“It included an initial buy of five 
of the systems, but there’s been 
strong interest in the Pacific and 
Europe by those who have used 
it and exercised it,” Kelley said. 
“There’s a growing desire for 
more.”
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The current generation of strategic air-
craft are good outsize-load airlifters, 
but costly and with limited tactical ca-
pability because they cannot operate 
from soft fields. The A400M can deliver 
game-changing capabilities to any 
point of need next to a natural disaster 
or theatre of operations where strate-
gic airlifters cannot otherwise operate. 
Enjoying total orders of 174 and 46 
deliveries of which all are currently in 
operation, the A400M is an advanced 
airlifter with state-of-the-art technolo-

gies enabling cost-effective and rapid 
crisis response. 
The A400M’s cargo hold has an in-
side usable width and height of four 
meters/13ft 1in, and usable length 
of 17.70 meters/58 ft, meaning it can 
hold equipment too bulky for previ-

-
ing been launched in 2003, the A400M 
has already seen operational use in Af-
ghanistan, Africa and the Middle East.
With a maximum payload of up to 37 
tons (81 600 lb) and a volume of 340 

m3 (12,000 ft3), the A400M can carry 
-

ter, a heavy logistic truck, crane and 
rescue boat, while the hold can also ac-
commodate 116 fully equipped troops 
or paratroops, seated in four longitudi-
nal rows. Troops feel comfortable over 
long distances, thanks to the low noise 
& vibration levels in the cargo hold and 
optimized air conditioning system. 
Two-centerline seat rows (62 seats) are 
fully removable to clear cargo space 
with 54 sidewall seats permanently in-

 The A400M: An Airlift
 Revolution in Full
Operation
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stalled in the cargo hold easily folded 
against the sidewalls. 
One of the key elements of the 
A400M´s versatility is its three-shaft 
11,000 shp TP400 turboprop engine 
with eight bladed propellers. 
The down between the engines coun-
ter-rotation of the propellers allows a 
structural weight reduction, reducing 
the adverse yaw in case of an engine 
failure and cutting the size of the tail 
fin by 17 percent to lower weight and 
drag. Lift at low speed is improved by 

4 percent, simplifying the slats and re-
ducing the surface of the horizontal 
stabilizer by 8 percent, minimizing vi-
brations and interior noise.
A state-of-the-art cockpit
The A400M features two head-up 
displays providing the pilots with pri-
mary flight information, flight direc-
tor orders and flight guidance. The 
flight management system screens 
are controlled through alpha-numeric 
keyboards for simpler data entry, while 
an optional Enhanced Vision System 
based on Forward Looking Infra-Red 
technology generates a sensor-based 
image of the front environment in low 
visibility conditions. 
Another key feature is the computer-
ized “fly-by-wire” flight controls linked 
to four independent flight control 
computers which send signals to ac-
tuators and reducing weight, preci-
sion and maintenance time. They also 
permit the implementation of “flight 
envelope protection”, preventing the 
aircraft from stalling and allowing the 
pilot to achieve a critical escape ma-
neuver simply by pulling full stick back. 
Structural innovation
To reduce weight, 30 per cent of the 
A400M’s structure is made of com-
posites, including most of the wing 
and composite main spars, almost 
the entire tail, the rear cargo door, 
sponsons (undercarriage bays) and 
propeller blades (with Kevlar shell). 
The 19m/62ft wings skin panels are 
the largest ever produced, while the 
extensive composite use enables the 
A400M to be much lighter, enhancing 
range and payload performance.
Aero-dynamical evolution
Advanced 3D computational fluid dy-
namics tools have optimized the wing 
shape for low drag design and Mach 
0.72 high speed cruise. Sponsons re-
duce the air turbulence aft of the ramp 
to enable paratroopers to jump simul-

taneously through the two dedicated 
side doors or through the ramp, reduc-
ing their exit time by half.
Significant cost effectiveness
Airbus’s in-service support from pro-
gram start has ensured higher avail-
ability and lower life-cycle costs than 
existing tactical transports and stra-
tegic airlifters, such as a maintenance 
downtime of 50 days in 5 years. Other 
cost benefits include autonomous 
operations for extended periods of 
time away from base, a 15-day main-
tenance-free mission operating period 
and 150 days/500 flying hours without 
scheduled maintenance
A fleet of eight A400Ms has the same 
productivity (measured in ton nm per 
year) as a fleet of 18 previous gen-
eration tactical airlifters, offering 35% 
lower life cycle costs in transporting 
outsize loads, including Mine Resistant 
Ambush Protected (MRAP) vehicles. 
With a payload nearly twice as great, 
the A400M offers 40% lower flight 
hour cost per ton airlifted.
Key performance capabilities
The following capabilities cross all the 
key categories, demonstrating that the 
A400M is the high-performance future 
for strategic/logistical missions:
Long range, high speed & altitude 
flight
The four unique EuroProp Interna-
tional (EPI) TP 400 turboprops enable 
distances of up to 4,800 nm/8,900 
km, at a cruising altitude of 37,000 ft 
(11,300 m) and  a speed of up to Mach 
0.72, permitting flight above adverse 
medium level weather conditions and 
integration into commercial airspace. 
It can fly up to 40,000 ft (12,200 m) for 
special operations.
With a typical payload of 20 tons 
(44,000 lb), it can airlift a Cat II MRAP, 
troops and pallets over an operating 
range of 3,400 nm (6,300 km) or 37 
tons (81,600 lb) for an operating range 



48 ISSUE 550 NOV 2017 Reports

of 1780 nm (3,300 km).
Next generation airstrip perfor-
mance
The turboprop engines have inlets 
smaller than turbofan engines and less 
subject to foreign object debris (FOD), 
where the propeller serves as a first 
line of defense. The ability to use un-
paved airstrips saves precious time in 
the delivery of heavy equipment, per-
sonnel or supplies, so bypassing con-
gested intermediate airports. 
The A400M is able to land and take-off 
from any short, soft and rough unpre-
pared CBR 6 airstrip while delivering 
up to 25 tons/55,000 lb of payload, 
with enough fuel on board for a 930 
km/500 nm return trip. The state-of-
the-art digital Load Master Work Sta-
tion enables full cargo handling man-
agement and aerial delivery monitor-
ing, while the main landing gear can 
adjust the height from cargo floor to 
ground so reducing the crest angle 
between the ramp and cargo floor on 
the ground.
High-performance air-to-air refueling 
With a basic fuel capacity of 63,500 
liters (50,800 kg) further increased 
with additional cargo hold tanks, the 
A400M is one of the most capable tac-
tical tankers on the market. Refueling is 
performed through two wing-mount-
ed hose and drogue under-wing pods, 
each providing a fuel flow of up to 400 
US gal/1,200 kg per minute to receiv-
ers. The A400M tactical tanker offers a 
third refueling point for large aircraft: a 

providing a higher flow of some 600 
US gal/1,800 kg per minute. 
Airdrop operational flexibility
The A400M is able to drop up to 116 
fully equipped paratroopers from 
high and low altitudes at speeds up 
to 300kt, dropping them at 110kt to 
ensure minimum dispersion. Careful 
aerodynamic design reduces turbu-

lence behind the aircraft with deploy-
able baffles at the exits protecting 
jumpers from the airflow. 
Optimal medical evacuation  
The A400M has the range, speed, op-
erating altitude and comfort to serve 
the MEDEVAC role, equipped with 
eight standard stretchers permanently 
stored on board, while accommodat-
ing as many as 66 standard NATO 
stretchers and 25 medical personnel.
High-level survivability design
The A400M has been designed for high 
maneuverability and low detectability, 

with short landing and take-off capac-
ity, damage-tolerant flight controls, 
armored cockpit and bullet-resistant 
windscreens. The use of inerting gas in 
the fuel tanks, along with segregated 
hydraulics routing and wirings, gives it 

minimal infra-red signature EPI TP 400 
turboprops and comprehensive de-
fensive aids, the A400M is hard to find, 
hit and destroy.

Reference Text/Photo:
www. defence.airbus.com

The A400M is able to drop up to 116 fully equipped paratroopers

Inside the Airbus A400M
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National power is normally defined in 
terms of military, economic, diplomatic 
or cultural (information) capabilities, 
but one form of traditional power, 
nuclear energy, has a uniquely impor-
tant place on the international scene. 
Energy Minister Suhail al-Mazrouei 
indicated the first of our UAE nuclear 
reactors would begin operations next 
year, with a goal to produce nearly 30 
percent of our energy by 2021. Becom-
ing a member of the “nuclear club” sets 
a nation apart. Preparing for operations 
at Barakah will require creative strate-
gic thinking and precise safety proce-
dures; both will be needed to ensure 
that the UAE’s access to nuclear energy 
increases security in the region instead 
of only increasing our strategic risk.  
The International Atomic Energy 
Agency (IAEA) defines nuclear safety as 
“the achievement of proper operating 
conditions, prevention of accidents or 
mitigation of accident consequences, 

Strategic
Perspectives

By: Dr. John R.Ballard
Former Dean of the National Defense 
College
john.ballard@ndc.ac.ae

“National Challenges: Nuclear 
Power Safety and Security”
resulting in protection of workers, the 
public and the environment from un-
due radiation hazards.” It defines nu-
clear security as “the prevention and 
detection of and response to, theft, 
sabotage, unauthorized access, illegal 
transfer or other malicious acts involv-
ing nuclear material, other radioactive 
substances or their associated facilities.” 
As the nuclear power facility at Barakah 
begins operations next year, the UAE 
will have to deal with both safety and 
security; and both require different 
kinds of thinking. 
There is no doubt that today’s complex 
and highly technical nuclear reactor 
systems failures are the most challeng-
ing design projects on earth; complex, 
multifactor accidents are unavoidable 
and must be anticipated. Nuclear pow-
er plant complexity is also complicated 
by extremely long usage timelines; the 
period from initial construction through 
final radioactive waste disposal may be 
a century or longer. Since the horrible 
Fukushima disaster some people have 
even doubted whether even an ad-
vanced nation can master both nuclear 
safety and security. This gives the UAE 
the chance to set a new world standard 
among nuclear nations.
FANR, the Federal Agency for Nuclear 
Regulation, has ensured comprehen-
sive safety measures inside Barakah, 
but external threats could remain a 
challenge. Catastrophic scenarios such 
as terrorist attacks, sabotage, geologi-
cal disasters and cyberattacks worry 
nuclear officials around the globe. The 

UAE has taken exemplary measures to 
reduce risk, but will certainly have to 
remain ever vigilant. The Armed Forces, 
the Ministry of Interior and many other 
government agencies will need to work 
together to guarantee exterior security 
at the site and at all access routes. 
Safe, nuclear power is definitely worth 
the effort. It is economically astute, 
technologically beneficial, and its safe 
use elevates the reputation of the UAE 
to the highest levels. The UAE hosted a 
first of its kind Gulf International Minis-
terial Conference on Nuclear Power this 
month to discuss challenges related to 
nuclear power as well as innovations 
and technological advances as a first 
step in entering the nuclear club. This 
is a great first step towards a brighter 
future. Effectively employing nuclear 
safety and security will help reduce ten-
sions and are the best ways to maintain 
regional stability. Doing so effectively 
will require exemplary attention to de-
tail and an ability to navigate the most 
complex interrelationships on the plan-
et, but doing so wisely will set the UAE 
in a unique position in the region as a 
role model for energy development. 
And, it will also ensure greater prosper-
ity for the UAE, as long as safety and se-
curity are assured.
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 The KC-46 Tanker: Boeing’s Next
Generation Game Changer

Boeing is currently assembling KC-46 
aircraft at its facility in Everett, Wash-
ington. A wide-body, multi-role tanker 
promising to revolutionize air mobility 
missions, the KC-46 can refuel all U.S., 
allied and coalition military aircraft 
compatible with international aerial 
refueling procedures at any time and 
on any mission, so carrying passen-
gers, cargo and patients whenever 
and wherever needed. 
On February 24, 2011 Boeing received 
a contract from the U.S. Air Force to 
build the next-generation aerial re-
fueling tanker aircraft that would re-
place 179 of the service’s 416 KC-135 
tankers. With unmatched operational 
flexibility, the KC-46 has proven able 
to detect, avoid, defeat and survive 
threats using multiple layers of pro-
tection to operate safely in medium-
threat environments. 
Boeing originally built four test aircraft 
- two 767-2Cs and two KC-46A tank-
ers – the first as commercial freight-
ers awaiting aerial refueling systems, 
alongside fully-equipped tankers 
serving during the FAA/military certifi-
cation process. The program’s first test 
aircraft completed their first flight be-
tween 2015-2016, while the first low-

Stratotanker fleet, some of which are 
over 50 years old. 
The KC-46A will be able to refuel any 
fixed-wing receiver capable aircraft on 
any mission, including military aircraft 
such as the C-17, F/A-18, A-10 and 
AV-8B. Equipped with a modernized 
KC-10 refueling boom integrated with 
proven fly-by-wire control system, it 
delivers a fuel offload rate required 
for large aircraft while the hose and 
drogue system adds additional mis-
sion capability independently oper-
able from the refueling boom system. 
Two high-bypass turbofans, mounted 
under 34-degree swept wings, power 
the KC-46A to takeoff at gross weights 
of up to 415,000 pounds. Nearly all 
internal fuel can be pumped through 
the boom, drogue and wing aerial 
refueling pods, while the centerline 
drogue and wing aerial refueling pods 
work with a multipoint refueling sys-
tem fitted with probes. 
These MPRS-configured aircraft can 
refuel two receiver aircraft simulta-

rate initial production plane made its 
first flight in May 2016 and the second 
LRIP aircraft completed its first flight in 
April 2017.
As part of required “Milestone C” test-
ing, the KC-46 tanker refueled F-16, 
F/A-18, AV-8B, C-17 and A-10 aircraft 
in 2016 and was refueled in turn by a 
KC-10. The Defense Acquisition Board 
announced on August 12, 2016 that 
the KC-46 program had met the Mile-
stone C criteria and was approved to 
move into production. 

Force awarded Boeing $2.8 billion for 
low-rate initial production. The award 
included the first two production lots 
of 7 and 12 aircraft, with the Air Force 
awarding Boeing $2.1 billion for the 
third production lot of 15 aircraft. Now 
Boeing is on contract for 34 produc-
tion tankers.
Innovative engineering and cost ef-
ficiency
The Boeing-built KC-46 tanker is a 
military version of the 767 commercial 
airplane. It is intended to replace the 
oldest of the U.S. Air Force’s KC-135 
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neously from special “pods” mounted 
under the wing. One crewmember 
known as the boom operator controls 
the boom, centerline drogue and wing 
refueling pods during operations, 
while the new tanker utilizes an ad-
vanced KC-10 boom, a center mounted 
drogue and wing aerial refueling pods 
to refuel multiple types of receiver air-
craft on the same mission.
The KC-46 can operate safely through 
electromagnetic fields produced by 
radars, radio towers and other systems 
because the KC-46 tanker is protected 
by various hardening and shielding 
technologies designed into the aircraft 
to negate any such effects on the air-
craft. A cargo deck above the refueling 
system can accommodate a mix load 
of passengers, patients and cargo and 
carry up to 18 463L cargo pallets. Seat 
tracks and the onboard cargo handling 
system make it possible to carry pallet-
ized cargo, seats, and patient support 
pallets simultaneously in a variety of 
combinations.  

A high-performance multi-function-
al platform 
With more than 1,000 built to date, the 
KC-46 is a proven commercial airliner, 
freighter and tanker delivering more 
fuel at all ranges and from shorter run-
ways, with three times more cargo pal-
lets, up to twice as many passengers 
and over 30 percent more aeromedical 
evacuation patients than the KC-135 it 
replaces. 
Amongst its new capabilities, robust 
defensive systems and cockpit armor 
protection enhances crew survivabil-
ity, while a large Boeing 787 15” display 
allows KC-46 pilots to optimize flight 
parameters quickly for critical decision 
making and mission success.  
Breaking new grounds in trust and 
partnership, efficiency and afford-
ability
A proven global support network en-
sures the KC-46 has around-the-clock, 
around-the-world service via a fleet 
of more than 1,000 commercial 767s 
flying for over 70 airlines worldwide.    

Boeing has designed and built the KC-
46 tanker with the world’s most skilled 
and experienced workforce in the 
most advanced production processes 
with a new lean production line manu-
facturing the new tankers faster and 
more efficiently than ever before.

on the most fuel-efficient commercial 
airplane in its wide-body class.

saving the Air Force hundreds of mil-
lions of dollars on maintenance, depot 
and repairs.  

46 aircraft health diagnostic systems 
providing real-time health monitoring 
and improving operational mission ca-
pability.  

that 99 percent dispatch reliability en-
ables capability to meet more mission 
requirements with fewer tankers.  

Reference Text/Photos:
www.boeing.com

Two high-bypass turbofans, mounted under 

34-degree swept wings, power the KC-46A
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Leonardo recently presented its M60 
tank overhaul and upgrade programme, 
which offers a complete modernisa-
tion of the platform at a cost-effective 
price. The unveiling took place at the 
first edition of the Bahrain International 
Defence Exhibition and Conference 
(BIDEC), which was held in October.
At BIDEC, Leonardo presented both 
the newly upgraded M60 and the com-
pany’s expertise in providing land and 
naval Armed Forces with information 
superiority, situational awareness, com-
mand and control, weapon systems 
management and network communi-
cations.
The upgraded M60A3 has significant 
improvements in crew survivability, 

mobility and lethality via a modular 
package, which integrates a new 
120/45 mm main gun with a state-
of-the-art Fire Control System (FCS), 
modern protection systems and an en-
hanced power system. The Leonardo 
solution retains existing maintenance 
and logistics assets and requires mini-
mal additional training for support. 
The company fully owns and controls 
the core technologies involved, such 
as the FCS, the InfraRed cameras, the 
120mm smooth-bore main gun and 
the technology, which improves tur-
ret performance. With an affordable 
investment, the solution retains exist-
ing maintenance and logistics assets, 
in addition to requiring minimal addi-

tional training for through life support.
The Leonardo 120/45mm gun, joins 
new technologies, latest generation of 
steel, weight reduction and low recoil 
force, thanks to the integrated muzzle 
brake (pepperbox configuration), and 
provides effective performance over-
match. A state-of-the-art Digital Fire 
Control System, integrating latest day 
and night third generation thermal im-
agers, together with sensor and ballistic 
calculation algorithms, multi-function 
display and video tracking capabil-
ity increase first hit probability, range 
of threats detection, recognition and 
identification for full day and night op-
erations. The solution also integrates a 
new-multi-purpose stabilized Remote 

 Leonardo unveils M60
 tank upgrade package
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Controlled Weapon Station (RCWS) “Hi-
trole”, that is combat proven and allows 
a full 360° panoramic surveillance capa-
bility with an improved cooled infrared 
sighting system.
Mobility
The armour protection will be in-
creased, enabling protection of the 
crew against modern threats. The instal-
lation of an Automatic Fire and Explo-
sion Sensing and Suppressing system 
(AFSS) improves soldier survivability in 
combat and peace keeping operations. 
In particular the crew is better protect-
ed against fire and explosions that can 
be generated by hostile forces and by 
Rocket Propelled Grenades (RPG).
On the company’s stand at BIDEC, 
Leonardo displayed the Kronos Grand 
Mobile, a compact, multifunctional sys-
tem designed for land-based tactical 
operations that need to provide coastal 
and air surveillance and defend against 
latest-generation threats. Leonardo 
also displayed the Colibri, a light, versa-
tile and modular FCS, designed for easy 
integration into vehicles, tank turrets 
and artillery platforms. Thanks to its va-
riety of built-in sensors, which include a 
thermal imager and laser range finder, 
the system delivers accurate targeting 

capabilities in a rugged, compact pack-
age. Moreover, Leonardo exhibited its 
NA-30S Mk2, a latest-generation FCS 
designed to control up to three modern 
guns, including providing guidance for 
DART ammunition, against convention-
al and asymmetric air/surface threats. 
The system is based on a dualband (X 
and Ka) radar, and can be provided with 
a set of integrated sensors to allow high 
tracking accuracy and improved range 
performance.
Also on display were Leonardo’s fam-
ily of broadband radio systems that in-
cluded tactical, handheld, vehicle, naval 
and avionics devices in addition to the 
latest portable version, like the SWave 
HH-E, a body-worn radio for soldiers 
and commanders. It offers simultane-
ous voice and data communications 
at the tactical edge of the battlefield 
network. Leonardo’s defence electron-
ics portfolio at BIDEC also included the 
Sentinel Multiservice Switch Router 
MSR165, a versatile and reliable dual 
stack networking solution for military 
tactical applications on land platforms, 
used in operational missions, such as 
main battle tanks, armoured fighting 
vehicles, personnel carriers, protected 
tactical and logistics platforms.

NA-30S Mk2, a latest-

generation FCS designed 

to control up to three 

modern guns

High performance

In the naval field, Leonardo has 
a track record in the upgrade of 
corvettes, offshore patrol ves-
sels and frigates, and in the land 
sector the company offers fully 
integrated solutions, warfare 
systems and cost-effective over-
haul programmes. Leonardo can 
also offer its expertise in mission 
management and cutting-edge 
sensor technology to deliver 
high performance, integrated 
solutions for ISR/ISTAR missions. 
Leonardo’s turnkey ISR solutions 
can be provided via Manned or 
Unmanned platforms and are 
fully equipped with sensors and 
networked capability, deliver-
ing a high degree of situational 
awareness and contributing to 
force protection.
Also relevant for the Gulf region is 
the Aermacchi M-346FA, the new 
Fighter Attack configuration of 
the M-346, a highly efficient and 
reliable radar-equipped multirole 
combat aircraft which meets an 
increasingly wide range of cus-
tomer operational needs, and the 
MC-27J, the multi-mission vari-
ant of the proven C-27J, capable 
of performing Maritime Patrol, 
Search And Rescue, C3-ISR and 
special forces missions, without 
giving up its tactical transport 
capabilities. In the helicopter sec-
tor, Leonardo has an established 
presence in the region and offers 
a wide range of new generation 
models covering a variety of civil 
and military roles at land and sea 
to meet the local environmental 
and operational requirements.
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 Exploring Nexter’s
artillery systems
Nexter has been active in the defense 
industry for more than two centuries, 
and is renowned for its wide range of 
ultra-modern systems. The Group’s 
know-how and expertise cover the 
three key domains: Land, Sea and Air. 
Since delivering its first artillery gun in 
1764, Nexter has acquired extensive 
expertise in artillery. The company 
works closely with army end users, par-
ticularly from the French Army, to im-
prove its understanding of their needs.
Complete Battalions 
Different armed forces have con-
tracted Nexter to supply complete 
battalions. The company offers all the 
components of a battalion, including 
command and control vehicles, a wide 
range of logistics vehicles, transmis-
sion, observation and detection sys-
tems, as well as services such as train-
ing and maintenance.
CAESAR: The 155mm/52 Cal. Truck-
mounted Gun is a pioneer in its cat-
egory of wheeled artillery systems. 

It has been designed to fulfil the re-
quirements of current conflicts where 
artillery systems need to be easily re-
configurable to provide the expected 
fire support and the expected terminal 
effect. 
CAESAR is simple to move and easy 
to deploy across an operational the-
atre thanks to its tactical, operational 
and strategic mobility. It has both off-
road and on-road capability (including 
winding roads) and can be transported 
by train, landing ship, C-130 or A400M. 
It is easy to use and can be operated 
with a 4/5-man crew ensuring a high 
degree of survivability through its 
shoot and scoot capability (1min 40s 
after opening fire, CAESAR has already 
fired 6 rounds and left its position). 
Four countries have ordered more 
than 270 units, and 180 CAESAR 6x6 
units are already in service in three 
countries. The French Army’s deploy-
ments in Afghanistan (ISAF), in Leba-
non (UNIFIL), and recently in Mali dur-

ing Operation Serval illustrate the CAE-
SAR’s combat-proven nature. 
CAESAR has paved the way for truck-
mounted guns, and proved the con-
cept in many operations. The next logi-
cal step was to develop the concept to 
accommodate new customer require-
ments, such as increased payload or 
fully automated loading. With the in-
troduction of the CAESAR 8X8 variant, 
in addition to the established CAESAR 
6X6, the line is growing.
TRAJAN: The 155mm/52 Cal. Towed 
Gun integrates the combat-proven 155 
mm/52 calibre CAESAR® ordnance into 
a modern, efficient towed artillery unit 
for all firing missions from direct to in-
depth support firing. Its key missions 
are border and coastal protection and 
providing sustained fire support for all 
types of motorized, mechanized or ar-
moured units. 
Its 155mm/52 calibre artillery is com-
patible with all NATO standard am-
munition, as well as ERFB shells and 
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smart ammunition (BONUS, SPACIDO, 
etc.). The maximum range is similar to 
CAESAR, up to 42km with ERFB and 
as much as 55km when using rocket-
assisted projectiles. It can also engage 
a target in direct firing day and night 
at up to 2000m with maximum charge.
TRAJAN can be deployed in less than 
90 seconds. A six-man crew operates 
the gun with all operations facilitated 
significantly by automation. Its burst 
rate of fire is 3 rounds in 30 seconds; 
its intense rate of fire is 12 rounds in 2 
minutes 30 seconds, and it can sustain 
firing at 42 rounds every 30 minutes. 
Plus, Ammunition Handling Assistance 
reduces crew fatigue. 
105mm LG1: Deployable by light-
weight vehicle, helicopter or even by 
parachute drop, the 105 LG1 is easily 

transportable in order to provide fire 
support to rapid reaction forces on the 
ground. This equipment is currently in 
service within the Canadian, Belgian, 
Colombian, Indonesian, Singaporean 
and Thai armed forces. 
The NATO light towed 105mm gun was 
especially developed for rapid deploy-
ment units. Priority has always been 
given to ruggedness, ease of imple-
mentation and weight reduction. In 
operation, the 105LG1 MkIII has prov-
en its unequalled reliability, mobility, 
manoeuvrability and firepower. Today, 
it makes the ideal fire support weapon 
for troops engaged under all climatic 
conditions, including on the most dif-
ficult terrain and can fire all NATO 
standard munitions, including the 
OE-LP G3 from Nexter Munitions, over 

a range greater than 17km. The light 
towed 105mm gun is fully adapted to 
be used by rapid deployment units. 
Combat-proven solutions
Nexter is one of the few artillery man-
ufacturers, with expertise spanning 
the development and production of 
both weaponry and ammunition. It 
offers a wide range of artillery shells, 
propellant charges, and smart am-
munition like BONUS and SPACIDO. 
These include BACARA, a portable, 
autonomous, versatile ballistic com-
puter particularly suited for command 
and control of autonomous batteries; 
FINDART, a battlefield management 
system equipped with artillery firing 
pack software and any other Artillery 
Fire Control Systems requested by the 
customer. 



56 ISSUE 550 NOV 2017 Reports

In 15 years, the humble drone has gone 
from improvised weapon of war to a 
cornerstone of navigation, meteorol-
ogy and civil surveillance. Unmanned 
Aerial Surveillance (UAS) removes the 
man from the battlefield by putting the 
pilot on the ground and so plays a vital 
role in defense planning, providing bet-
ter situation awareness to commanding 
decision-makers. 
Unmanned Aerial Vehicles (UAVs) en-
able users to leverage the specific ben-
efits of aerial intelligence, while avoid-
ing the threats to crew survival and 
physical limits to flight associated with 
manned aircraft. Weighing from a few 
dozen grams to almost 10 tons, UAVs 
have been deployed increasingly suc-
cessfully in a wide range of operational 
environments. 
Land forces can send up drones to re-
connoiter enemy positions without 
moving any troops forward, while 
UAVs can be used to support precision 
targeting of artillery fire by supplying 
point-of-impact data. They also provide 
police and gendarmerie forces with a 
vital tool for high-precision monitoring 
of a range of situations, including dem-

onstrations and special anti-terrorist 
operations.
With 40 years’ experience in Intelli-
gence, Surveillance and Reconnais-
sance innovation, Thales is a leader 
in the fast-growing UAS market, now 
delivering Europe’s largest drone 
program, Watchkeeper. Thales offers 
complete UAS solutions according to 
unmanned ISR requirements and indi-
vidual product-building drone capabil-
ity, supporting international regulatory 
initiatives to achieve UAV integration 
into civil airspace.
THALES’ innovative tactical solution
Tactical mini-UAVs weigh between 10-
50 kg with a range of 30-80 km (about 
20-50 miles), equipped with various 
optronic sensors enabling collection 
and interpretation of mission photos 
and video in real time. UAS can provide 
long-term persistent airborne surveil-
lance, ideally suited to both military and 
civil applications, since users can access 
the drones’ tactical data to maximize 
situational awareness.
However, drones’ onboard datalink sys-
tem must meet specific requirements 
of size, autonomy, and energy con-

sumption for armed forces, law enforce-
ment, customs authorities and security/
government services users. These users 
need fast, secure access to data col-
lected by these drones so Thales has 
developed a secure miniaturized tacti-
cal data link specifically adapted to the 
unmanned air vehicles now crucial role 
to surveillance and reconnaissance. 
Thales is geared to meet all the chal-
lenges of the System of Mini Drones 
for Reconnaissance (SMDR) con-
tract awarded to it by the French De-
fense Procurement Agency (DGA) in 
late 2016. From 2018, Thales will supply 
the French armed forces with up to 70 
mini-UAV reconnaissance systems, each 
comprising of three Spy-Ranger mini-
UAVs, a ground segment and associated 
technical support.
Aside from genuine capability gains, 
the system is simple to use via a launch 
rail-and-command module which take 
less than 30 minutes to install. More-
over, the ground station is equipped 
with omnidirectional antennas mean-
ing the user no longer needs to point 
it directly at the mini-UAV. But it is the 
many technical features that distin-

 Strategic UAVs: Making
the Right Tactical Connection

Watchkeeper
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guish the system, the most important 
of these “made in Thales” elements be-
ing:

-
ferentiator) offering communications/
video encryption capability to prevent 
interception and eavesdropping;

resistance into the waveform (to coun-
ter reflection by natural obstacles or 
buildings) and the use of SIMO/MIMO 
(Single Input Multiple Output/Multiple 
Input Multiple Output) techniques to 
make the datalink even more robust in 
low-altitude flight and/or urban envi-
ronments;

-
tomatically reducing the transmission 
rate to maintain the datalink before ob-
stacles or at ranges above 30 km;

-
AG) tactical information onto ground-
station views of real-time or recorded 
video images from the UAV;

high degree of protection against at-
tempts to hack the datalink.
Secure and optimal tactical data 
The μTMA secure miniaturized datalink 
solution ensures that mini-UAVs will 
enjoy a key tactical advantage with 5 
Mbps high-speed data transmission 
and day/night* observation capabilities 
at ranges up to 30 km. This powerful 
amalgam of datalink technologies com-
bines maximum security, robustness 
and adaptability for export customers 
of the Spy-Ranger system.
Thales new line-of-sight datalink is the 
perfect solution for Intelligence, Sur-
veillance, Reconnaissance communi-
cations between aircraft, small UAV or 
UGV/USV/UUV and unit leaders on the 
ground. It presents a wide array of op-
portunities for flexible mission scenar-
ios with a high-definition full-motion 
video providing the “eye in the sky” sur-
veillance capability operators needed 

for near real-time visual feedback of an 
unfolding situation.
Meanwhile, interoperable, ITAR-free 
and resilient datalink enhances mission 
efficiency while maintaining security 
and safety. Air Support and Reconnais-
sance missions can hence rely on accu-
rate situational awareness to achieve in-
formation superiority in the operations 
theatre.
Diverse military and security applica-
tions
Thales’s UAVs are suited to a wide range 
of operational environments, encour-
aging the company to diversify usage 
for even more sales opportunities. 
For example, one of the three UAVs in 
the SDMR system could be used as a 
communications relay to bypass an 
obstacle, while in anti-piracy and anti-
drug-trafficking operations it can be 
deployed by a naval ground station 
onboard a fast-attack craft or seagoing 
vessel.
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Manned aerial platforms (helicopters or 
fighter aircraft) need to transmit video 
during ground forces support missions, 
particularly where friendly and hostile 
forces are intermingled on the battle-
field. The SDMR system thus gives a 
clear, shared tactical picture pilots and 
coordinators known as TACtical Parties 
or Joint Tactical Air Controllers. 
In addition, Special Forces helicopters’ 
over-the-sea operations could share 
key data to help ensure mission suc-
cess. Lastly, a small forward-looking 
sensor mounted on a tactical missile 
could allow video to be transmitted to 
the firing station to guide missiles to 
their target.
SANDY: Right-sizing tactical field re-
sponse 
Until now, only certain tactical datalinks 
platform types have proved advanta-
geous for combat aircraft, large naval 
vessels, command and control cen-
ters. These functions are usually part 
of sophisticated, high-priced solutions 
incorporating a range of equipment 
quite complex to install and operate.
In modern coalition operations, he-
licopters, lighter mission aircraft and 
special forces units almost never have 
access to tactical datalinks because to-
day’s sophisticated systems tend to be 

too big, heavy and expensive. Many of 
the basic units in the field thus require 
a simple means of providing basic func-
tions, like displaying a map of the tacti-
cal situation or sending a tactical mes-
sage. 
The new SANDY solution from Thales, 
named after the call sign of the aircraft 
originally assigned to combat search 
and rescue (CSAR) missions, is an in-
novative human-system interface, both 
affordable and easy to install and use. 
To locate and extract downed pilots, 

SANDY crews need an excellent knowl-
edge of both the air situation and the 
tactical situation on the ground, from 
managing refueling aircraft to provid-
ing close-in protection for rescue and 
evacuation helicopters.
SANDY runs on a ruggedized tablet 
connected to the modems and radios 
providing access to tactical datalinks, 
fitting the cramped conditions of a 
light mission aircraft cockpit, helicop-
ter or any other SWaP-constrained en-
vironment. The system can also be in-
stalled on a PC in a UAV ground control 
station to give unmanned aircraft pilots 
access to the tactical data they need to 
accomplish their missions safely and ef-
fectively.
SANDY is specifically designed for 
smaller platforms to meet the day-
to-day needs of units in the field, 
such as the Amascos mission system 
for maritime patrol aircraft. These 
systems have a lot in common, us-
ing the same highly intuitive tactical 
interface for significant operational 
benefits.
For light aircraft and helicopters, easy 
access to tactical datalink functions 
offers offers plentiful operational ben-
efits. On a close air support operation, 
troops on the ground can use SANDY 
to locate aircraft and simply tap the 
screen to send IFF information, in-
stantaneously completing a task that 
could take several minutes with con-
ventional voice communications over 
a radio link.
On sea vessels, SANDY provides easy 
access to a tactical datalink capability 
without modifying the naval combat 
system and does not require com-
munication across the same network 
as the combat system. Moreover, it 
can be used to transmit sensitive data 
even if the vessel’s other networks do 
not have the requisite security clear-
ances. 

TSC 1430 IFF transponder  is a miniature 

and lightweight IFF (Identification Friend 

or Foe) transponder designed for UAV

Soldier undertaking pre-flight checks
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Commercial Or Special Mission: 
Gulfstream Multi-Mission Aircraft
For the past 50 years, Gulfstream 
business jets have been used for a 
wide range of missions, including 
ferrying employees to the next busi-
ness meeting, delivering patients 
and transporting heads of state. 
Since it was introduced, the plat-
form – and airplane – of choice has 
been the Gulfstream G550, a flexible, 
long-range aircraft that could easily 
perform special-mission functions 
while still serving as the ideal com-
mercial transport. Today, Gulfstream 
has delivered more than 550 of 
these aircraft. And while the 
G550 continues to be an 
ideal platform for both 
commercial and govern-
ment use, other Gulf-
stream aircraft are equally 
viable platforms, including the next-
generation Gulfstream G500 and 
G600. 

Gulfstream’s operational solution 
Gulfstream jets are in operation with 
air forces and navies around the world, 
addressing a variety of critical mis-
sions and offering the highest perfor-
mance and lowest cost compared to 
other similar platforms. Gulfstream air-
craft, with mature designs and proven 
capability, are performing missions 
for developing and emerging special 
missions needs around the world, in-

cluding ground surveillance, electron-
ics and signals intelligence, airborne 
early warning, maritime surveillance 
and aeromedical evacuation, as well 
as many others. 
Gulfstream aircraft are particularly 
suited to address critical missions that 
require long endurance and high alti-
tudes. The Gulfstream G550, in partic-
ular, offers solutions based on almost 
20 years of special missions engineer-

ing, manufacturing and certification 
experience. The Gulfstream G550 is ex-
ceptionally well-suited for cost-effec-
tive patient care with a multi-mission 
system that can convert to passenger 
transport, executive airlift, or logistics 
payload configuration in two hours. 
The aircraft  offers long ranges, high 
altitudes, 100 percent fresh air, low 
cabin altitudes and low vibration, all 
of which ensure patient — and pas-
senger — comfort, making it the ideal 
crossover aircraft. 

Powered by two Rolls-Royce engines, 
the Gulfstream G550 has a cruise 
range of 6,750 nautical miles /12,501 
kilometers, but can still operate out 
of short-field, high-altitude airports, 
transporting up to 19 passengers with 
the ability to fly nonstop more than 
12 hours. It can fly without refuelling 
from Shanghai to Los Angeles or New 

York to Dubai 
at Mach 0.80. 
The aircraft 

features up to 

four distinct living areas and 
offers a full-size galley, 

forward or aft, with a 
range of interior styl-
ing. Depending on 
the configuration, it 

can sleep up to eight. 
��Industry-leading flight 

deck
Gulfstream and Honeywell’s PlaneV-
iew flight deck now uses four liquid 
crystal displays to present essential 
flight data in larger, crisper images, 
making flight conditions easier to 
analyze.
��Innovative air command
The G550 flight deck is outfitted 
with a triple-redundant flight man-
agement system, enabling pilots to 
have command of enhanced, essen-
tial flight data via two side-mounted 
Gulfstream-designed Cursor Control 
Devices (CCDs).
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��Precision-perfect in the sky
The Head-Up Display (HUD) projects 
flight data in the pilot’s forward field of 
vision, while the Enhanced Vision Sys-
tem (EVS) leverages infrared imaging 
technology to capture clearer images 
in poor visual conditions.
��Visual display options
The Synthetic Vision-Primary Flight 
Display (SVPFD) combines three-di-
mensional terrain with flight data to 
give G550 pilots improved situational 
awareness.
Gulfstream G500 and G600: Space 
and luxury into the future 
As stalwart, reliable and reputable a 
performer as the G550 is, Gulfstream 
has two additional airplanes poised 
to enter service that can complement 
the G550’s special missions capabili-
ties. The Gulfstream G500 and G600 
are in flight testing and anticipated 
to enter service in 2018. These aircraft 
were created in collaboration with 
customer feedback, a practice that 
shapes Gulfstream’s product develop-
ment programs. Their optimal balance 
of speed, manoeuvrability and com-
fort make them ideal for special mis-
sions. 
The all-new Gulfstream G500 stretches 
the limits of high-speed travel. The ad-

Gulfstream 
G550 can 

fly without 
refuelling 

from Shanghai 
to Los Angeles 
or New York to 
Dubai at Mach 

0.80

vanced airframe design and powerful 
Pratt & Whitney Canada engines give 
the aircraft a range of 5,200 nautical 
miles/9,630 kilometers at Mach 0.85. 
The aircraft outdistances all peers 
above Mach 0.85 and is the only jet 
in its class to combine incredible 
speed with significant range — 4,400 
nm/8,149 km — when flying at Mach 
0.90. 
Payload isn’t sacrificed for speed and 
range. A fully fueled G500 covers 5,200 
nm/9,630 km at Mach 0.85 with eight 

passengers and luggage. Double the 
payload and the G500 still flies up to 
4,600 nm/8,519 km nonstop.
At 45 feet, 2 inches/13.77 meters, the 
Gulfstream G600 has the longest cabin 
in its class. Configured for up to four 
living areas, the cabin is the optimal 
size and shape to help produce the 
aircraft’s best-in-class speed and fuel 
efficiency.
Both the G500 and G600 offer 10 
touch-screen interfaces, vastly reduc-
ing the number of switches on the 
flight deck, with the tablet control-
lers incorporating Phase-of-Flight™ 
intelligence and structuring input 
options to display only appropriate 
flight phase tasks, further reducing 
pilot workload and enhancing safety. 
Active control sidesticks eliminate tra-
ditional pedestal-based yokes, mim-
icking any movement the other pilot 
makes and providing visual or tactile 
cues of his actions.
Both the G500 and G600 come 
equipped with the latest generation 
of Gulfstream’s EVS, boosting the reso-
lution of the infrared sensor by 400 
percent for better imaging. The EVS is 
linked to a HUD, projecting the view 
onto a transparent screen, while a syn-
thetic vision system produces artificial 

Gulfstream G500 Production Test Aircraft
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terrain images on the primary flight 
display.
The aircraft’s Intelligence-by-Wire™ 
flight system provides highly cali-
brated flight controls, autothrottles 
and autobrakes to ensure peak per-
formance and smoother landings. Fi-
nally, the G600’s Data Concentration 
Network (DCN) infrastructure lines the 
airframe with technology to provide 
greater redundancy and safety as well 
as easier maintainability.
Gulfstream G650: Innovation and 
excellence take flight
What Gulfstream delivers in the G650 is 
a jet that flies at more than 92 percent 
of the speed of sound with fly-by-wire 
precision, thanks to a highly efficient 
aerofoil delivering speed via a quieter, 
roomier and more adaptable cabin. 
Pair this uniquely engineered wing 
with newly designed, higher thrust 
Rolls-Royce BR725 AI-12 engines, and 
the G650 achieves unprecedented 
performance at a max speed of Mach 
0.925.
At 8 ft, 6 in/2.59 m wide, the G650’s 

cabin is larger than the G550 or G600. 
Sixteen large Gulfstream panoramic 
windows allow abundant sunlight into 
the cabin and galley, with every win-
dow repositioned higher on the fuse-
lage to maximize viewing comfort.
At a cruise altitude of 41,000 ft/12,497 
m, the cabin is pressurized to a com-
fortable 3,290 ft/1,003 m (half that 
of commercial airliners) to reduce fa-
tigue, ensuring that passengers are 
refreshed and alert.
The Gulfstream G650 offers internet 
options, two multichannel satellite 
communications systems, a wire-

less local network for onboard print-
ing/phone, alongside dual media 
servers, high-definition video source 
equipment and a cabin audio system. 
The Gulfstream G650’s PlaneView II 
flight deck provides CCDs to put more 
data at a pilot’s fingertips, while the 
Gulfstream EVS II nose-mounted infra-
red camera provides pilots with more 
detailed images at night and in low vis-
ibility. EVS images can also be routed 
to a HUD, allowing the pilot to review 
data from a transparent screen, while 
synthetic vision blends three-dimen-
sional color images.

Saudi medevac
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 SAAB:
 Technology at
 the Forefront
 of New
  Thinking

Advanced technology is at the heart of 
everything that Saab does. Every year, 
Saab invests about 25 percent of its turn-
over in research and development, but 
technology on its own is not enough. It 
must be cost-effective, accessible and, 
above all, useful over the entire lifespan 
of the product. Saab seeks to find this 
balance as part of the fundamental de-
sign process in everything it sets out to 
do. 
Situational awareness has never been 
more important and at the Dubai Air-
show, Saab will showcase several world-
leading surveillance technologies. The 
company’s ground-breaking products 
on display at this year’s Dubai Airshow, 
include the GlobalEye Swing Role Sur-
veillance System, Swordfish MPA and 
ground-based air surveillance radar Gi-
raffe 4A, as well as Saab’s air traffic man-
agement solutions.
Information is the key
The UAE has now placed on order the 
GlobalEye SRSS (Swing Role Surveil-
lance System) solution at the very high 
end of the spectrum of airborne surveil-
lance and AEW&C solutions. Saab’s Eri-
eye AEW&C solutions are in operation 
in eight countries, making it the world’s 

most widely-used system of its kind. 
Information is the key to any nation’s 
defence in protecting both individuals 
and civil society. Armed forces thus need 
accurate, timely and consistent infor-
mation about what is happening in the 
skies, at sea and along national borders. 
This complex and demanding task is 
made more difficult by the ever-chang-
ing landscape of threats and challenges. 
Defense against armed attack is one pri-
mary mission, but there are many others 
in the modern world. 
Terrorism, smuggling, piracy, illegal 
fishing and other threats to natural re-
sources all pose real threats to society 
in peacetime as well as times of conflict. 
These problems come in all shapes and 
sizes, often proving difficult to spot. Hos-
tile forces and terrorist groups can lurk 
in remote areas, moving by both air and 
sea using civilian traffic, rough terrain, 

camouflage techniques or sheer dis-
tance to conceal themselves. For some 
nations, economic interests are only as-
sured by protecting resources, such as 
shipping lanes and oil fields, which may 
take higher priority for governments 
than fear of armed conflict. 
Whatever the national priorities may be, 
in today’s world every decision and ac-
tion must be driven by information to 
make command and control possible. 
Only airborne surveillance has the speed, 
flexibility and reach to access required 
information from air, land and sea. And 
Saab has the technological know-how to 
deliver that information in an airborne 
system that is truly advanced, effective 
and affordable. 
Unique swing role capability
With GlobalEye, Saab has redefined the 
airborne surveillance market with a new 
level of multi-mission capability. Global-

Ground-based 

air surveillance 

radar Giraffe 4A
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Eye is unique to combine the swing-role 
surveillance system with the surveillance 
capability normally incorporated in 
dedicated AEW&C, MPA and SIGINT sys-
tems. It gives a unique operational and 
cost effective airborne surveillance and 
identification capacity second to none. 
GlobalEye is capable of dedicated or si-
multaneous surveillance and command 
and control air-to-air, air-to-surface and 
air-to-ground. Not only will this reduce 
the need for dedicated surveillance re-
sources but gives the commander out-
standing flexibility. 
GlobalEye’s sophisticated, high-perfor-
mance AEW&C provides simultaneous 
long-range detection, tracking and sur-
veillance in the air, land and maritime 
domains, all from a single platform. It 
can track very low-observable air and 
sea targets, including ‘stealthy’ aircraft, 
cruise missiles or submarine periscopes, 
even in heavy clutter and jamming envi-
ronments.
GlobalEye can work alone or be easily 
integrated with other national assets. It 
cooperates with air, land and sea forces 
to extend their horizons, guarantee 
their safety and enhance their effective-
ness. GlobalEye is a true force multiplier 
providing information dominance and 
complete security across all domains. It 
enables Saab’s customers to stay ahead 
of whatever the future may bring. 
Giraffe radars from strength to 
strength  
Saab’s well-known Giraffe, Sea Gi-

raffe and Arthur family of surface ra-
dar systems support ground and naval 
forces with air defense, air surveillance, 
weapons location, sense-and-warn and 
naval warfare. Within the surface-based 
radar area sector, the company’s recent 
market successes include an order for 
the Giraffe 1X short-range 3D radar - a 
lightweight and highly compact yet 
high-performing system. Last month, 
the US Navy announced it had selected 
Saab’s Sea Giraffe AMB multi-mode radar 
for the US Coast Guard’s newest class of 
ship, the Offshore Patrol Cutter (OPC). 
Enhanced EW self-protection from Ar-
exis  
Saab is also a leading supplier of Elec-
tronic Warfare (EW) systems. The port-
folio comprises signals intelligence sys-
tems that intercept and analyse radar 
and communication signals, giving im-
proved situation awareness and border 
surveillance, as well as self-protection 
systems protecting aircraft, land vehi-
cles, naval vessels and submarines.
On the EW side, Saab is in the final stages 
of development of a new family of EW 
self-protection systems called Arexis. 
One version of Arexis is the on-board EW 
suite in the new version of the Gripen 
fighter, Gripen E/F. It will be one of the 
most advanced EW systems ever in-
stalled in a fighter aircraft.
The core technologies in Arexis are ultra-
wideband digital receivers and DRFMs 
(Digital Radio Frequency Memory) de-
vices, gallium nitride solid-state active 

electronically scanned array jammer 
transmitters and interferometric direc-
tion finding systems. For the advanced 
electronic attack application, these 
technologies are adapted to the lower 
frequency ranges that are required to 
jam modern anti-stealth air defence sys-
tems, the output power is increased, and 
everything is repacked in a pod to make 
it a role-specific solution.
Optimized Air Traffic Management
Saab’s Air Traffic Management (ATM) 
expertise covers surveillance sensors, 
air traffic control automation, collab-
orative decision-making and digital 
towers. Saab’s solutions are trusted by 
air navigation service providers and air-
ports, along with airlines spanning six 
continents in more than 100 locations 
across 45 countries.
Saab is the first supplier to provide a 
digital solution for air traffic control 
whose systems have been in operation-
al service in Sweden since 2015. Suc-
cessful test installations have also been 
implemented in Australia, the USA, the 
Netherlands, Norway and Ireland. Last 
month, Cranfield University, one of the 
top four commercial research universi-
ties in the United Kingdom, selected 
Saab to deliver a digital air traffic con-
trol system to Cranfield Airport.
Don’t miss Saab’s presentations at 
Dubai Airshow 
Saab will host four mini-talks during 
Dubai Airshow:

more with less

a passing phase?

combat training
The mini-talks will be held in Saab’s 
stand 540 13-16 November at 12.00 
noon, 12.45 p.m. and 13.30 p.m. Please 
check saab.com/dubaiairshow for the 
final timetable.

GlobalEye Swing Role Surveillance System



66 ISSUE 550 NOV 2017 Issue File

Maintaining historic and brotherly relations between Arab Coalition countries 
and Yemen is an important goal.The humanitarian and relief role in Yemen 
is one of the most important aspects of the Arab Coalition’s moves towards 
the people of Yemen. The preservation of brotherly and historical relations is 
one of the most important goals. The decision to launch Operation ‘Decisive 
Storm’ aimed to protect brotherly Yemeni people from Houthi aggression and 
their attempts to control the capabilities and gains of the Yemeni state. In this 
issue, Nation Shield sheds light on the humanitarian and relief role of the Arab 
Coalition countries in Yemen.

A look at the humanitarian and relief role 
of the Arab Coalition countries in Yemen

When the Arab Coalition countries 
launched Operation Decisive Storm in 
March 2015 in Yemen, it responded to 
the call of the brotherly Yemeni people 
and stood with them against the Houthi 
rebels and their allied forces of sabotage 
and destruction at home and abroad. 
These aggressive militias have brought 
Yemen back to the worst humanitarian 

conditions because of the policy of star-
vation, looting resources, displacing the 
population, repression, arrests, physical 
liquidation, sectarianism, and seizing 
property. This led to the displacement 
of thousands of Yemenis internally and 
externally and as a result created dete-
riorating living conditions and collapsed 
the Yemeni economy.

Therefore, the humanitarian objective 
was one of the most important motives 
of the intervention by the Arab Coali-
tion countries in Yemen, which was ex-
emplified by Operation ‘Restoring Hope’ 
launched by the Coalition countries in 
April 2015. The operation highlighted 
the priority of rebuilding the future of 
the Yemeni people and ridding them 
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of the destruction caused by the rebel-
lious militias. This was translated into 
humanitarian and relief initiatives aimed 
at alleviating the sufferings of the Yemeni 
people, especially in the cities that faced 
the siege of the militias. The Arab Coali-
tion countries, especially Saudi Arabia 
and the UAE, provided great financial 
support to alleviate the suffering of the 
brotherly Yemeni people. The support 
provided by the two countries to Yemen 
since the launch of Operation Restoring 
Hope has not been limited to the provi-
sion of humanitarian and relief assistance 
of food and medicines, but also included 

help to rebuild and reconstruct Yemen.
First: The foundations of the humani-
tarian and relief role of the Arab Coali-
tion countries in Yemen
The humanitarian and relief efforts of 
the Arab coalition countries in Yemen are 
based on clear constants and principles, 
including:
1 – Be fully committed to support politi-
cal and constitutional legitimacy, to as-
sist the legitimate government to put an 
end to the coup d’état carried out by the 
Houthis with the help of their deposed 
ally Ali Abdullah Saleh, and to restore 
the legitimate and internationally rec-

ognised government of Yemen in accor-
dance with the resolutions of the Secu-
rity Council and the United Nations;
2. Alleviate the sufferings of the brotherly 
Yemeni people and help them overcome 
the humanitarian challenges they have 
faced. Saudi Arabia and the UAE were 
among the first countries to respond to 
the humanitarian appeal of the Yemeni 
people, which was evident in their sig-
nificant efforts to rebuild the liberated 
cities. 
3. Provide support for Yemen’s security 
and stability. 
4. Support the political process and end 
conflict in Yemen;
5. Protect civilians. Since the start of 
Operation Decisive Storm, the Coali-
tion countries have been keen, in their 
military operations to support the Ye-
meni national army, to avoid targeting 
civilians. They have and always reiterated 
their readiness, without any reservations, 
to cooperate with the United Nations 
with the aim of finding additional means 
to enhance the protection of civilians 
and civilian installations in the conflict in 
Yemen and to mitigate the effects of the 
conflict on civilians.
Second: The nature of the humanitar-
ian and relief role of the Arab Coalition 
countries in Yemen
The Arab Coalition countries adopted a 
comprehensive vision to support Yemen, 
striking balance between the military in-
tervention to restore legitimacy and the 
humanitarian action through the efforts 
to provide relief to the affected Yemeni 
people. This role was characterised by a 
set of important features, namely:
It is an institutional work carried out by 
entities and associations with experience 
and efficiency in relief and humanitarian 
work. Saudi Arabia and the UAE have a 
wide range of charitable and humani-
tarian organisations that have played a 
prominent role in alleviating the suffer-
ing of the Yemeni people, many years 
before the start of the operations of 
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Decisive Storm and Restoring Hope. The 
King Salman Centre for Relief and Hu-
manitarian Action, established under 
the guidance of Saudi’s King Salman bin 
Abdul Aziz Al Saud in May 2015, plays a 
key role in implementing the objectives 
of Operation Restore Hope to help the 

Yemeni people. When the centre was es-
tablished, Saudi Arabia allocated SAR 1 
billion (US$ 267 million) to help Yemenis.
It is an integrated role with humanitar-
ian, charitable, political, development 
and economic dimensions. Operation 
Restoring Hope, which was launched by 

the Coalition countries in April 2015 with 
the aim of putting Yemen on the path 
of building and development, stemmed 
from an integrated view that the suc-
cess of the liberation of Yemen from the 
Houthis and their allies should go side 
by side with the construction and recon-
struction process and give the people of 
Yemen hope for a better future.
Third: The manifestations of humani-
tarian and relief support by the Arab 
Coalition countries in Yemen
Since the start of Operation Restoring 
Hope in Yemen, the efforts of the Arab 
Coalition countries, led by Saudi Arabia 
and the UAE, to restore security and sta-
bility in Yemen, have not stopped. The 
following are the manifestations of this 
support:
Facilitate humanitarian assistance to the 
Yemeni governorates and cities that suf-
fer from deterioration in living condi-
tions and shortage in relief materials. 
Through its charitable institutions, Saudi 
Arabia has sent hundreds of tonnes of 
medicines and food needed by the Yeme-
ni people. Since King Salman bin Abdul 
Aziz Al Saud’s inauguration of the King 
Salman Centre for Relief and Humanitar-
ian Action in May 2015, the Centre has 
played a key role in implementing the 
objectives of Operation Restoring Hope 
to help the Yemeni people. The Centre 
has conducted 161 diverse projects for 
the Yemeni governorates, including re-
lief, humanitarian, housing, and environ-
mental sanitation programmes.
The UAE played a humanitarian role in 
alleviating the suffering of the brotherly 
Yemeni people. It ranked first in the world 
as the largest donor of humanitarian aid 
during the Yemeni crisis in response to 
the current humanitarian situation. For 
the fourth consecutive year, the UAE has 
maintained its position as one of the larg-
est international donors in the field of of-
ficial development assistance (ODA). The 
directives of His Highness Sheikh Khalifa 



69

bin Zayed Al Nahyan, President of the 
UAE, to provide the necessary needs of 
food and medicine for those affected by 
the military confrontations have had a 
great impact on alleviating the suffering 
of the Yemeni people during the past pe-
riod. The UAE continues its efforts in this 
regard. As HH Sheikh Mohammed bin Za-
yed Al Nahyan, Crown Prince of Abu Dha-
bi, Deputy Supreme Commander of the 
UAE Armed Forces, said on several occa-
sions that “the UAE will spare no effort to 
strengthen its presence and role, inten-
sify its presence on the Yemeni arena and 
carry out its humanitarian responsibility 
to the Yemeni people without discrimi-
nation”.
Kuwait has also played an important role 

in providing humanitarian needs to alle-
viate the suffering of the Yemeni people. 
It launched several donation campaigns 
at home to help the people of Yemen. In 
April 2017, Kuwait donated US$100 mil-
lion to support humanitarian needs in 
Yemen.
Support Development: The Arab Coali-
tion countries, mainly Saudi Arabia and 
the UAE, have led the efforts to sup-
port the Yemeni economy by financing 
a number of development projects that 
positively impact on the lives of the Ye-
meni people in the sectors of water, 
electricity, health and education. Over 
the past eight years, Saudi Arabia has 
provided nearly US$10 billion in various 
fields. According to official statistics, the 

UAE has provided external aid to Yemen 
totalling about AED 7.3 billion (about 
US$2 billion) in the context of the UAE 
humanitarian and development role and 
effective rehabilitation and reconstruc-
tion projects.
Assist the legitimate government in Ye-
men to exercise its functions effectively. 
Since the first moments of the liberation 
of the interim capital Aden, the Coalition 
countries, led by Saudi Arabia and the 
UAE, have enabled the legitimate leader-
ship to return to the country to carry out 
their tasks and contribute to the normali-
sation of life in the liberated governor-
ates.
Support the efforts of the United Nations 
and its various organisations to carry out 
their humanitarian and relief activities 
in Yemen: In February 2017, when the 
United Nations launched  an appeal for 
US$2.1 billion to provide food and other 
essential assistance needed by 12 million 
people facing famine in Yemen, the UAE 
was at the forefront of the supporting 
countries. It ranked first as the largest do-
nor of aid to Yemen with a value of two 
billion and 853 million dirhams. In March 
2017, the UAE announced its full support 
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for Yemen’s 2017 Humanitarian Response 
Plan by the United Nations Office for the 
Coordination of Humanitarian Affairs 
(OCHA), as part of its humanitarian role in 
supporting the brotherly Yemeni people.
Fourth: The efforts of the coalition 
countries to make the conferences 
that support Yemen a success at the 
human and developmental level
The support provided by the Arab Coali-
tion countries, led by Saudi Arabia and 

the UAE, was not limited to humanitarian 
and relief assistance, but also extended 
to sponsoring conferences aimed at as-
sisting Yemen politically, culturally and 
humanely. These events and efforts in-
cluded:
1 - Riyadh Declaration on ‘Saving Yemen’ 
in May 2015.
2. The Preparatory Meeting for the Con-
ference of Donor Countries for Yemen 
hosted by Saudi Arabia in May 2017. The 

meeting was an important opportunity 
to discuss the key issues in Yemen: food 
crises, food security; support for imports, 
the need to support the budget, eco-
nomic recovery and reconstruction in 
Yemen. 
3. The Coalition countries (UAE and Saudi 
Arabia) are the most generous donors at 
the Conference of Donor Countries for 
Yemen. Saudi Arabia donated US$150 
million and UAE US$100 million at the 
Conference of Donor Countries for Ye-
men held in Geneva in April 2017 out of 
the total pledges from donor countries 
during the conference, which reached 
US$1.1 billion.
Fifth: The efforts of the Coalition coun-
tries to protect civilians and children in 
Yemen
The Arab Coalition Forces, under the 
leadership of Saudi Arabia, are protect-
ing the civilians, children and women in 
Yemen as a priority. They take all feasible 
precautions to protect them and avoid 
losses among them. They are also very 
keen to preserve the existing infrastruc-
ture in the Yemeni cities and villages that 
are witnessing direct clashes with the 
Houthis and the forces of the deposed 
Saleh. 
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Do we need fighter aircrafts when we 
have armed drones? 
The simple answer is Yes, because 
drones cannot compete with manned 
fighter aircrafts when performing an 
OODA (Observation-Orientation-Deci-
sion-Action) loop. 
OODA is one of the first principles of 
aerial combat favoring agility over 
raw power in dealing with human 
opponents. John Boyd, military strat-
egist and US Airforce Colonel, devel-
oped it for the combat operations 

process, where it is now used to un-
derstand commercial operations and 
learning processes.   
Consider a fighter pilot being scrambled 
to shoot down an enemy aircraft
Before the enemy airplane is within vi-
sual range, the pilot will consider any 
available information about the iden-
tity of the enemy pilot. When the en-
emy aircraft comes into radar contact, 
more direct information is given about 
the speed, size, and maneuverability of 
the enemy plane. 

A first information-based decision is 
made where the pilot decides to “get 
into the sun” above his opponent 
and applies control inputs to climb. 
Observation follows: 
Is the attacker reacting to the change of 
altitude? Then orientation: Is the enemy 
reacting characteristically or acting like 
a noncombatant? Is his plane exhibiting 
better-than-expected performance?
As the dogfight begins, there is little 
time for orienting as information cas-
cades in real time and the pilot does 
not have time to process it, reacting 
as he is trained. He directs his thought 
to supervise the flow of action and 
reaction, continuously repeating the 
OODA cycle while his opponent is go-
ing through the same cycle.
From the Falklands to Libya, to Mali 
and Iraq more recently, air forces have 
become the first military component 
to engage in conflict. In modern war-
fare, air dominance is essential for con-
ducting air-to-ground and air-to-sea 
operations safely and efficiently, with 
flexibility and fire-power ensuring that 
allied forces prevail.
Why not try an armed UAV?
The answer is that the OODA loop of 
UAV operator is imperfect and inferior 
to that of a fighter pilot, with a delay 
of 2-4 seconds between UAV record-
ing image and the image visible to 
the UAV operator. The total delay can 
reach ten seconds between the “ob-
serve” and “act” part of the loop where 
the drone’s sensors record the op-

 A Guide to Next
Generation Fighters

F-22 Raptor
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ponent’s action and the drone finally 
reacts to it.   
September 11 showed that it is essen-
tial in peacetime to secure national air-
space with easily deployable control 
and air defense assets. The decisive 
place of the air component in modern 
warfare is demonstrated by the de-
fense strategies of those nations wish-
ing to maintain a leading role on the 
world stage. 
Amongst these many powerful fight-
er-jet brands, many people still won-
der which is the fastest and most pow-
erful. Here, Nation Shield gives our 
pick of the greatest fighter aircraft.
F-22 Raptor
The 5th generation F-22’s unique com-
bination of stealth, speed, agility and 
situational awareness, combined with 
lethal long-range air-to-air and air-to-
ground weaponry, makes it the world’s 
best air dominance fighter. This Collier 
Award-winning aircraft has demon-
strated precision attack capabilities, 
defeating both air- and ground-based 
threats with unparalleled deadliness 
and survivability.
The F-22’s ability to collect and share 
tactical information with friendly as-
sets enables U.S. and allied forces to 
engage targets with unmatched bat-
tlespace awareness alongside higher 
readiness rates, faster response and 
lower life-cycle cost. The F-22 is pow-
ered by two F119 engines, the world’s 
most advanced combat aircraft en-
gines whose unique thrust-vectoring 
nozzle and integrated stealth charac-
teristics give it supercruise capability, 
achieving Mach 1.5+ speeds without 
using afterburners. 
An all-aspect stealth and high speed/
high altitude capability enables the 
F-22 is to dominate any adversary 
from conflict outset, providing a criti-
cal edge to joint force commanders in 
deterring future adversaries. The F-22 

presents a new generation of fighter 
capability whose information fusion 
generates 360-degree battlespace 
awareness, while the planned upgrade 
of the F-22 to accept the AIM-120D 
and AIM-9X Block 2 Air-to-Air missiles 
and enhanced Air-to-Surface target lo-
cation capabilities is set for 2019. 
The Dassault Rafale
With its “OMNIROLE” capabilities, 
the RAFALE fully complies with the 
wide roles required for the smallest 
number of aircraft: permanent “Quick 
Reaction Alert” missions, power pro-
jection and deployments, deep strike 
missions, ground force support, re-
connaissance missions, pilot training 

sorties and nuclear deterrence duties. 
The Air Force single-seat RAFALE C, 
two-seat RAFALE B, and Navy single-
seat RAFALE M feature maximum air-
frame and equipment commonality in 
similar mission capabilities.
Offering an unprecedented growth-
potential for the future, RAFALE fighter  
is equipped with an “Active Electroni-
cally Scanned Array” (AESA) RBE2 radar 
which is fully compatible with the up-
coming long-range METEOR air-to-air 
missile. Where discretion is the single 
most important tactical factor, the RA-
FALE can rely on the following sensor 
systems:

The RAFALE is the first operational European combat aircraft to use THALES’ 

RBE2 electronic scanning radar © Dassault Aviation - A. Pecchi
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(FSO) system operates in the optronic 
wavelengths and immune to radar 
jamming in providing covert long-
range detection and identification, 
high resolution angular tracking and 
laser range-finding for air, sea and 
ground targets.

-
fies targets in engagement where a 
visual contact is required. 

-
nal “Electronic Warfare” (EW) system is 
fully integrated with other systems to 
provide a multi-spectral threat warn-
ing capability against hostile radars, 
missiles and lasers.
The net-centric capability of the RA-
FALE hinges on its open architecture, 
its data fusion software and its data 
link compatibility which “plugs” it into 
the integrated battlespace. THALES’ 
Damocles laser designator pod brings 
full day-and-night laser designation 
capability with metric precision be-
cause the IR’s mid-wave infrared band 
maintains effectiveness in warm and 
humid conditions. 
The French Army has adopted the new 
generation THALES AREOS reconnais-
sance system for the RAFALE for use in 
wide range of scenarios, from stand-
off distance at high altitude down to 
high speed and extremely low-level. 
Having been operational in Libya, 
Mali and Iraq, THALES is now working 
on TALIOS, a new generation multi-
function targeting pod.
Eurofighter Typhoon 
Eurofighter Typhoon is a swing-role 
combat aircraft with simultaneous de-

ployable Air-to-Air and Air-to-Surface 
capabilities (up to 6 bombs carrying 
6 missiles, a cannon and a targeting 
pod) with sufficient processing power 
to support missile in-flight updates 
and bomb in-flight targeting.  
Combining a proven, agile airframe 
built from stealth materials with next-
gen sensor, control and weapons sys-
tems, the Typhoon delivers optimum 
combat capability beyond visual 
range (BVR) and in close combat. The 
large airframe also allows a wider field 
of regard than any other platform, be-
ing highly reliable across differing cli-
mates and combat proven in recent 
Libyan, Iraqi and Syrian operations.
The Typhoon works seamlessly in 
real-time with both ground control 
and other aircraft types in combat, 
defense, surveillance and monitoring 
scenarios. Radar upgrades to CAPTOR-
E will bring significant operational 
benefits, while airframe design allows 
it to deliver the largest electronically 
scanned array for increased detection 
and tracking ranges,. 
According to a post-Operational re-
port, Typhoon employs Air-to-Air op-
erations effective in every mode, with 
precision strike Air-to-Surface opera-
tions using Paveway IV laser-guided 
weapon and 27mm cannon in GPS, La-
ser, Desired impact angle or azimuth. 
The Litening III Advanced Targeting 
Pod generates a fidelity of coordinates 
that permits immediate self-strike ca-

pability, significantly reducing time to 
prosecute time-sensitive targets. New 
capabilities include the precision 
guided cruise missile Storm Shadow 
and the precision attack missile Brim-
stone.
F-35 Lightening II
Lockheed Martin, Northrop Grumman 
and BAE Systems have produced this 
5th Generation fighter, combining 
advanced stealth capabilities with 
fighter aircraft speed and fully-fused 
sensor information, network-enabled 
operations and advanced logistics.
The F-35C retains its stealthy advan-
tage with minimal low observable 
maintenance, even in the harshest 
shipboard conditions, while Enhanced 
Asymmetric Advantage ensures major 
advances in network-enabled mission 
systems, reliability and interoperabil-
ity. It is a first-day-of-the-war fighter 
dominating adversaries in the air or 
on the surface with advanced stealth 
enabling pilots to penetrate areas 
without being detected by the radars 
legacy fighters cannot evade.
Missions traditionally performed by 
specialized aircraft can now be ex-
ecuted by a squadron of F-35s as an 
integrated airframe design, advanced 
materials and other features make 

Eurofighter Typhoon BS117 with full P3E 

weapons fit. Pictures by Jamie Hunter



75

the F-35 virtually undetectable. Ad-
vanced electronic warfare (EW) ca-
pabilities enable pilots to locate and 
track enemy forces, jam radars and 
disrupt attacks with unparalleled ef-
fectiveness, with advanced avionics 
real-time access to battle space infor-
mation with 360-degree coverage to 
dominate the tactical environment. 
Sukhoi – Su 35
The pinnacle of 4th-generation jet 
fighter design, the Sukhoi Su-35 
Flanker-E is the top Russian air-superi-
ority fighter in service today. Most of 
the Su-35’s electronics and weapons 
capabilities have caught up with West-
ern equivalents, although it is yet to be 
pitted against 5th-generation stealth 
fighters, such as the F-22 and F-35.
The nozzles of its Saturn AL-41F1S tur-
bofans can point independently in dif-
ferent directions to assist the aircraft 
in rolling and yawing, enabling the 
Su-35 to achieve very high angles-of-
attack training its weapons easily on 
an evading target. It can execute tight 
maneuvers and with excellent acceler-
ation, the achieve a maximum speed 
of Mach 2.25 at high altitude. 
The Su-35’s service ceiling is sixty 
thousand feet - ten thousand feet 
higher than Super Hornets, Ra-
fales and F-35s. It has twelve to four-
teen weapons hardpoints compared 
to the eight hardpoints on the F-
15C and F-22.

Using thrust-vectoring technology, 
the R-74 has a range of over twenty-
five miles. At long range, the Su-35 
can use radar-guided K-77M over 
120 miles, while for shorter-range en-
gagements the R-74 infrared-guided 
missile is capable of targeting an en-
emy plane “off boresight” up to sixty 
degrees away from where the pilot’s 
plane is pointed, visible through a 
helmet-mounted optical sight. 
MIG 35
The MiG-35 battlefield fighter was 
developed from MiG-29M as a medi-
um-weight fighter but with the new 
Phazatron Zhuk active phased array 
radar, it has vastly improved avionics 
and weapon systems. It is more resis-
tant to electronic countermeasures 
and has longer detection range, track-
ing and engaging more targets simul-
taneously. 
The MiG-35 can track 30 targets, en-
gaging 6 at a time with a detection 
range of about 130-160 km for air 
targets and 300 km for ships. It is fit-
ted with a forward air target optical 
location system detecting incoming 
fighters from at least 50 km, outgoing 
fighters from 90 km and able to detect 
a tank at 20 km.   

This multi-role fighter is armed with a 
30-mm cannon, carrying 150 rounds 
of ammunition with 9 external hard-
points and up to 7,000kg of payload. 
It is fitted with two Klimov RD-33MK 
engines, reducing infrared and opti-
cal visibility, with 7% more power and 
higher thrust. The thrust-vectoring 
nozzles of the RD-33MKV engines in-
creasing combat efficiency by 12-15%.
F-15 Eagle
The F-15 Eagle is a twin-engine all-
weather fighter undefeated in 100 
air-to-air fights. A two-seat, dual-role, 
totally integrated fighter for all-weath-
er, air-to-air and deep interdiction 
missions, with twin Boeing engines 
providing 58,000 pounds of thrust, 
enabling the F-15 to exceed speeds of 
Mach 2.5. 
The rear cockpit has been upgraded 
to include four multi-purpose CRT dis-
plays for aircraft systems and weapons 
management. The unique multi-mis-
sion avionics system has an internally 
mounted, tactical electronic-warfare 
system, alongside a head-up display, 
advanced radar, inertial navigation 
system, ultrahigh frequency commu-
nications and tactical navigation sys-
tem. 
The Eagle combines of air-to-air weap-
ons, including AIM-120 advanced 
medium range air-to-air missiles on 
its lower fuselage corners, AIM-9L/M 
Sidewinder or AIM-120 missiles on 

F-15 Advanced Multirole Configuration
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two pylons under the wings and an in-
ternal 20mm Gatling gun in the right-
wing root. The Advanced Eagle up-
grade consists of four so-called “quad 
pack” hardpoints on the wings, each 
capable of carrying four AMRAAM 
missiles.
Most notably, the Talon HATE sen-

sor and communications pod allows 
the F-15 to receive data from F-22s 
without the enemy picking up on the 
transmissions. As an infra-red search 
and track sensor, the Talon HATE al-
lows aircraft to tap into the IFDL and 
Raptor sensor, so enabling the pilot to 
see incoming data via a new central 

touchscreen cockpit display.
Chengu J-10
Known as Meng Long (Vigorous 
Dragon) in China and the Firebird in 
the West, the J-10 multi-role fighter is 
the first Chinese-developed combat 
aircraft to challenge the performance 
and capabilities of Western fighters. 
This highly secret project began in 
1988 to counter the threat of Soviet 
4th-generation fighters but with the 
collapse of the Soviet Union, China re-
focused on a multi-role fighter. 
The J-10 is single engine with an in-
digenous turbofan, in-flight refueling 
capability and beyond-visual range air 
combat and surface attack capabili-
ties. It has 11 external hardpoints for 
weapons and can carry target acquisi-
tion, navigation pods or auxiliary fuel 
tanks.  
The PL-12 medium-range active radar-
homing air-to-air missiles are used 
on air-superiority missions with PL-8 
infrared-homing missiles for close 
range. For surface attack, the J-10 
carries up to six 500-kg laser-guided 
bombs, free-fall bombs or 90-mm 
unoperated rocket pods, along with 
a single-barrel 23-mm cannon. A full 
war-load includes a PL-8 on each two 
outer pylons, a PL-12 on two mid-wing 
pylons and on the four fuselage “cor-
ner” pylons and an external tank on 
the two inner pylons and on the cen-
terline pylon. Meanwhile, the J-10 is 
fitted with an indigenously designed 
pulse-doppler fire control radar of 100 
km maximum detection range, capa-
ble of tracking 10 targets simultane-
ously and attacking 4 of them. 

Reference / Photos: 
www.lockheedmartin.com
www.boeing.com
www.dassault-aviation.com
www.eurofighter.com
www.migavia.ru

F-35Bs are on board the USS America

J-10 multi-role fighter is the first Chinese-developed combat aircraft

The MiG-35 can track 30 targets, engaging 6 at a time with a detection range of about 130-160 km
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‘Can piracy be defeated solely
criminal justice systems?’

Strategic

By:
SteveQuickSML

“For hundreds of years, international 
law has treated the pirate as “hostis hu-
mani generis’ – an enemy of mankind” 
(Kontorovich, 2010: 251), but the inter-
national community has, throughout, 

When the Aris 13 oil tanker was hijacked in March 2017 it was the first successful hijack of a commercial ship by Soma-
lian pirates for 5 years.  This incident illustrates that piracy still represents a threat to world-wide shipping; including 
within the Middle Eastern region. This article explores the question of whether piracy can be defeated just by means of 
more effective policing and criminal justice systems or whether the solution(s) lie elsewhere...

been unsuccessful in its attempts to 
defeat piracy.  Piracy continues to cost 
lives and cause economic hardship and 
a multitude of other problems to the 
present day.  Certainly effective polic-
ing and criminal justice systems can 
contribute to defeating piracy but they 
are not a definitive solution.  Practical 
‘political’ issues (such as defence spend-
ing/availability of maritime assets) as 
well as those related to the concepts of 
sovereignty and international law (such 
as territorial waters and definitions of 
piracy) can often be considered more 
important factors in the fight against 
piracy. With any solutions aimed to-
wards defeating piracy which stem 
from such issues it is still, however, only 
the symptoms of piracy that are being 
addressed; not the root causes of which 
inequality and enduring poverty are 

key. 
To answer any question related to pira-
cy, it is important to define the concept.  
According to International law (stem-
ming from the UN’s Convention of the 
Law of the Sea (UNCLOS) of 1982) piracy 
is only applicable to illegal acts involv-
ing violence, detention or depredation 
carried out for ‘private ends’ which take 
place on the ‘high seas’ (Chang, 2010: 
275).  Piracy does not refer to acts car-
ried out for political or ‘public’ reasons 
or actions which take place: “…in terri-
torial or inland waters.  For this reason 
such acts have now come to be referred 
as ‘armed robbery at sea’ and, legally, 
are not acts of piracy at all” (Murphy, 
2011: 155).   
From one perspective, more effective 
policing and criminal justice systems 
will most definitely contribute to a de-
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       by effective policing and 

feat of piracy, and can be categorised 
from a domestic, as well as an inter-
national point of view.   Domestically, 
pirates have to operate from land in a 
nation’s territory to commit acts of pira-
cy on the high seas, which gives those 
countries the opportunity to act to pre-
vent it as they have the sole sovereign 
right to do so in such areas.  Pirate ‘ha-
vens’ can be put under surveillance and 
domestic security forces can also ‘crack 
down’ on associated (inc. land-based) 
criminal activity such as selling sto-
len goods and money laundering etc. 
which can further deter the source act 
of piracy; and can actually prosecute 
those who are either involved in or sup-
port the activity.  Suspected pirates are 
also often handed over to the ‘source’ 
state’s criminal justice apparatus for 

prosecution after being apprehended 
by international security forces, which 
should be a powerful deterrent to pira-
cy.  All too often though, the legal pro-
cess in the ‘source’ country is dogged by: 
“…rampant corruption” (Kontorivich, 
2010: 269), incompetence and lack of 
resources which means successful pros-
ecutions are relatively few.  In addition:  
“UNCLOS is based on the assumption 
that states have the appropriate do-
mestic legislation in place to be able to 
prosecute offences that are considered 
piracy under international law” (Mur-
phy, 2011:166).  If such complementary 
domestic legislation is not in place or 
is not enforced, piracy is unlikely to be 
defeated.  The importance of effective 
policing and domestic criminal justice 
systems can, therefore, be clearly seen.

On the high seas or in Exclusive Eco-
nomic Zones (EEZ) Interna-

tionally-flagged ships 
or maritime security 

forces of the world 
community have 
the legal authority 

to take pirates into 
custody and try/con-

vict them as applicable, 
under sovereign domestic law 

(UNCLOS Articles 100-107 (Chang, 2010: 
274).  There are many reasons why they 
may not, however, do this.  Firstly is the 
issue of reparations (where the state 
of the boarding vessel, where suspi-
cions of piracy are proven unfounded 
are legally obliged to pay reparations 
to the flag state of the boarded vessel 
(Murphy, 2011: 171), which is a power-
ful disincentive to take action, as is the 
high cost of transportation, prosecution 
and potential imprisonment of pirates 
under the domestic jurisdiction of the 
flag state meaning:  “…nations (often) 
think it would be so difficult (and costly) 
to bring these criminals to justice that 
they are not even interested in trying” 
(Kontorovich, 2010: 274) and the sus-
pected pirates are often released with-
out charge. 
Thus, if there is a lack of resources, abil-
ity and will from both ‘source’ states and 
those of the international community 
to confront the issue from a policing 
and criminal justice perspective, piracy 
will not be defeated and will continue 
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to flourish. 
“Piracy might be a crime, but it is also in-
separable from politics” (Murphy, 2011: 
175), with ‘politics’ including factors 
associated with states’ physical ability 
to police the high seas to those of in-
ternational law and sovereignty; and 
the ‘cure’ to ‘defeat’ the phenomenon 
can often be found at this overarching 
international level .  There are several 
reasons why improved/effective polic-
ing and criminal justice systems are not 
the sole solution to defeating piracy, 
including the fact that physically polic-
ing the high seas/international waters 
is no easy task.  Despite the legislative 
‘shrinking’ of the high seas, the world’s 
major naval powers have significantly 
reduced their presence in the world’s 
oceans due often to politically-induced 
defence cuts or operational prioritiza-
tion, so there are fewer ‘policing’ or se-
curity assets physically present on the 
high seas (e.g. UN or EU anti-piracy pa-
trols) which does not contribute to the 
‘defeat’ of the problem.  
Whilst International law has also had 
the effect of both increasing and ‘ce-
menting’ the sovereign territorial rights 
of states over the maritime sphere two 

significant problems present them-
selves.   The first is the interpretation of 
international law in the name of ‘sover-
eignty’, which often inhibits the ability 
of the international community to fight 
piracy.  Murphy calls this: “… creeping 
jurisdiction” (2011: 162), e.g. the accusa-
tions that some countries (such as Chi-
na) have been (illegally) reinterpreting 
the territorial laws surrounding control 
of EEZs in areas such as the South China 
Sea.  This means that access to large 
tracts of the oceans can be potentially 
be barred to international security forc-
es or that issues of sovereignty cause 
legal ‘grey areas’ which hinder effective 
anti-piracy actions.  Secondly, consid-
erations over sovereignty can nega-
tively affect cooperation over issues 
concerning piracy, and in such areas 
where there are ill-defined/contentious 
boundary claims or significant under-
sea resources this can be compounded.  
Furthermore, UNCLOS cannot compel 
sovereign states to cooperate or force 
compliance with international laws vis 
a vis domestic law in content or in prac-
tice; therefore the fight against piracy is 
significantly hindered. 
From a legal perspective, UNCLOS was 

developed during the Cold War-era 
when issues of sovereignty/freedom of 
passage were deemed more important 
than ‘obsolete’ issues such as piracy, and 
whilst worldwide incidences of piracy 
have burgeoned since, altering such 
entrenched International law has been 
problematical.  Examples of where 
UNCLOS legislation hinders the defeat 
of piracy include the ‘shrinking’ of the 
high seas through the extension of ter-
ritorial waters (3 to 12 nm); so many 
acts of piracy pre-1982 would now be 
deemed merely ‘armed robbery at sea’.  
Confusion about, or increasing ‘control’ 
by states over their 200nm EEZs can 
also lead to significant practical legal 
problems and, allied to this, if the state 
concerned politically cannot/will not 
enforce their own rights and counter 
piracy-related activity in their own sov-
ereign ‘turf’, then maritime violence and 
criminality will result.  Piracy is also not 
only location-specific; it is also specific 
in its definition in terms of ‘motivation’ 
(private vs. public ends) which makes 
prosecution problematical, and whilst 
UNCLOS legislation reiterates the con-
cept of universal jurisdiction, it cannot 
force states to take action against pi-
rates or to comply with international 
law.  The legislation leaves the prosecu-
tion of pirates captured by any particu-
lar nation to the discretion of that coun-
try based in its domestic laws; changes 
in which cannot be forced by UNCLOS, 
thus a ‘Catch-22’ situation can arise.  
Thus, even if the most effective policing 
or criminal justice systems are in place, 
piracy remains unlikely to be defeated. 
Any such solutions are, in addition, 
heavily skewed to addressing the symp-
toms of piracy rather than the actual 
causes.  The root causes of piracy are 
not found in the effectiveness of polic-
ing or criminal justice systems or even 
in issues surrounding sovereignty or 
international law; but in poverty.  In re-
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cent times, this may have been most ap-
parent in the ‘failed state’ of Somalia as:  
“Piracy in Somalia has arisen (due to)… 
‘crushing poverty’ (and) widespread 
unemployment” (Kraska, 2011: 48) but 
poverty is rife across large tracts of the 
West/Horn of Africa and throughout 
Southeast Asia; i.e. the very areas with 
highest levels of piracy.  In response to 
such poverty, piracy is often a necessity 
to survive for the inhabitants of such an 
area or a source of subsistence (Klein, 
2013: 94) as opposed to a career choice; 
despite the high profile ‘headline’ ran-
som cases in Somalian waters which are 
more akin to large-scale international 
organised crime.  Remedy the poverty 
and piracy is very likely to ‘wilt away’. 
In conclusion, piracy has not disap-
peared, despite the ‘best efforts’ of the 
international community over hun-
dreds of years, and local and interna-
tional policing and judicial systems cer-
tainly need to be more effective to help 
defeat piracy.   Greater will, resources, 
transparent judicial systems and com-
petent security forces from ‘source’ 
states would go a long way to defeating 
piracy, as would the will to prosecute 
and enforce their obligations under 
international law by the international 
community.  Other factors are, however, 
equally, if not more important. Interna-
tional law and issues of sovereignty 
have also had the effect of unwittingly 
inhibiting the effective fight against 
piracy and therefore need to be ad-
dressed to give the international com-
munity the right ‘tools’ to defeat it.   
To defeat piracy, local and international 
law enforcement and judicial processes 
definitely need to be significantly im-
proved, but this has to happen along-
side wider changes in attitudes toward 
‘sovereignty’, practically within interna-
tional law and in the overall response 
from the international community with 
regards to workable solutions.  With any 

such solutions – however good - the 
fundamental point, however, is that 
only the symptoms of piracy are actu-
ally being addressed.  Ultimately the 
root causes of economic and political 
problems, inequality and the resulting 
poverty need to be addressed.  With ref-
erence to Somalia, (but applicable else-
where) Bellish states:  “…suppressing 
piracy and solving piracy are very differ-
ent things... Only when Somali teenag-

ers have greater access to jobs than to 
guns will they turn to work rather than 
piracy” (Bellish, 2013: V).   If this general 
principle is not adopted worldwide:  “It 
(piracy) will remain a problem that the 
International Community will have to 
grapple with in the long run” (Beuger, 
2013: 64) and the Aris 13 may be just 
the latest victim of a phenomenon 
which shows no signs of being ‘defeat-
ed’ anytime soon.  

Somali piracy is highly  sophisticated
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The Su-35 multi-role fighter 
prepares a new decade of 
high-capability combat
The Su-35 is a 4++ generation aircraft 
employing 5th-generation technolo-
gies. Russia’s Sukhoi is pinning its hopes 
on supplying this substantially mod-
ernized Su-35 multi-role model for the 
world fighter market. 
The new model is an interim type po-
sitioned between today’s Su-30MK 
configurations and a prospective 
fifth-generation fighter. As an ad-

vanced capability multirole air su-
periority fighter developed from the 
Su-27, the Sukhoi Su-35 is aircraft 
has high maneuverability (+9g) with 
a high angle of attack. It is equipped 
with high-capability weapon systems 
to give the new aircraft exceptional 
dogfighting capability with a maxi-
mum level speed of 2,390km/h or 
Mach 2.25.

A new aircraft with an old name
The Su-35 is a longstanding brand 
name in the world of military aviation. 
Since 1992, an export version of the Su-
27 fighter (created under the order of 
the Russian Air Force) has featured at in-
ternational air shows. At the turn of the 
millennium, Su-35 fighters participated 
in the tenders of both the Korean and 
Brazilian air forces. Now, by the mid-de-
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cade of the new century, the concept of 
a considerably modified Su-27 fighter 
has emerged, retaining the name of Su-
35.
What is new about the Su-35? First off, 
the fighter will get an improved air-
frame dramatically increasing its service 
life to 6,000 hours in a corresponding 30 
years of operation. Moreover, the time 
before the first test and recondition and 
the between-repairs period has been 
increased to 1,500 hours, or 10 years of 
operation. 
Aerodynamically, the Su-35 is similar 
to the Su-27, but unlike the Su-30MKI 
it will feature no canard fins, while all 
three channels will have electrically 
signaled control without mechanical 
cabling. Developed by MNPK Avionika, 
the Moscow-based research and pro-
duction association, the use of a new 
integrated control system will simulta-
neously perform the functions of sever-
al systems – remote control, automatic 
control, limiting signals system, air sig-
nals system, chassis wheels braking sys-

tem – to enhance the fighter’s handling 
capability and maneuverability.
An otherwise standard characteristic of 
the Su-27, the absence of an overhead 
brake flap is also noteworthy amongst 
the Su-35’s design features. Its functions 
are now performed by an active rudder, 
with the Su-35 chassis reinforced to sup-
port the increased takeoff and landing 
weight of the aircraft. The front bearing 
now has two wheels, while improved 
radar stealth reduces the reflectance of 
the Su-35 in the X radio waveband and 
in the angle range of ±60°.
The ‘heart’ of the Su-35 
Another crucial difference from its 
predecessors in the Su-27 family is the 
Su-35’s use of new 117S engines, de-
veloped by NPO Saturn Research and 
Production Association to provide an 
increased thrust in its power plant. In 
terms of engineering, the 117s model 
presents substantially modified AL-31F 
production engines employing 5th-
generation technologies. They use a 
new fan, improved high and low-pres-

sure turbines and an innovative digital 
control system. 
Provision is being made for using a 
vectored thrust nozzle in line with 
the special engine mode, which in-
creases thrust by 16% to up to 14,500 
kgf. In the maximum burner-free 
mode, it reaches 8,800 kgf compared 
to today’s AL-31F engines, while their 
capabilities will grow substantially by 
2-2.7 times. Moreover, the between-
repair period will grow from 500 to 
1,000 hours as the operating period 
before the first overhaul is 1,500 
hours, while the designed period will 
then vary from between 1,500-4,000 
hours.
The 117S engines will be co-produced 
by the Ufa-based Motor Building As-
sociation and the Rybinsk-based NPO 
Saturn Research and Production Asso-
ciation. First production 117S engines 
have already been delivered to KnAA-
PO for testing on the first experimental 
Su-35 aircraft, which occurred in early 
2007.
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New onboard systems
The Su-35’s most prominent feature is 
the deployment of a new suite of on-
board instruments with an information 
management system (IMS) at its core. 
This technology integrates functional, 
logical, informational and software 
subsystems into a single complex to 
ensure interaction between the crew 
and equipment. The IMS includes two 
central digital computers, commuta-
tion and information devices, with an 
indication system built on the “all-glass 
cockpit” concept.
At the center of the Su-35 cockpit in-
strumentation suite are two full-color 
multi-function liquid crystal displays 
of MFI type with a built-in processor 
measuring 9 x 12 inches (diagonal 15 
inches) at a resolution of 1400 x 1050 

pixels and a multi-function panel with 
a built-in display processor. They also 
feature a wide angle collimatory dis-
play on the windshield and a control 
and indication panel intended for re-
ception, processing and production of 
graphic, numeric, alphabetic and sym-
bolic information in a multiple win-
dow mode. They also present televised 
information received from onboard TV 
sensors and impose synthesized nu-
meric, alphabetic and symbolic coding 
upon it. 
In addition, the MFI displays produce 
and send video signals in a digital for-
mat to the video record unit. Featuring 
a built-in display processor, the multi-
function panel presents the required 
information and issues commands by 
pushing the buttons on the button 

array at any time in flight. The built-in 
processor also enables the airborne 
collimatory display to monitor the 
space beyond the cockpit. The infor-
mation is processed by control signals 
with a 20 x 30о collimator angle of 
view.
Supplementary to the button array on 
multi-function displays, the onboard 
systems and armament in the Su-35’s 
new cockpit are controlled by buttons 
and switches on the aircraft control 
joystick and engine control levers. 
The HOTAS concept is thus realized 
in this aircraft, while the displays and 
some other avionics systems of Su-35 
are developed by Instrument Design 
Bureau of Ramenskoye and affiliated 
companies of Tekhnokompleks Re-
search and Production Association.
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Optimal “eyes and ears” antenna ar-
ray
A new radar control system is at the 
heart of the Su-35’s armament system 
with a phased antenna array (Irbis-
E) featuring unique target detection 
range capabilities. The system inte-
grates an X-waveband multi-role radar 
with a passive phased antenna array 
(PAA) mounted on a two-step hy-
draulic drive unit (in azimuth and roll) 
developed and designed by the VV 
Tikhomirov Research Institute of Instru-
ment Production. The antenna device 
scans using an electronically controlled 
beam in azimuth, while the angle of 
elevation in sectors is no smaller than 
60°. In addition, the two-step electro-
hydraulic drive unit turns the antenna 
mechanically to 60° in azimuth and 

120° in roll. By using the electronic con-
trol and additional mechanical turn of 
the antenna, the maximum deflection 
angle of the beam thus grows to 120°.
The Irbis-E radar control system can 
detect and track up to 30 air targets, re-
taining continuity of space observation 
and engaging up to eight targets. The 
system can detect, select and track up 
to four ground targets in several map-
making modes of varying resolution at 
a range of up to 400 km without stop-
ping to monitor the airspace. In addi-
tion, the Irbis-E radar detects air targets 
with an absolute cross section of 3m2 
on a head-on course at a range of up to 
400 km.
Irbis has much better capabilities and 
constitutes a significant improvement 
on radars with a PAA. It has an expand-
ed the operating frequency band by 
more than twice, increasing from 70о 
to 120о the target detection and track-
ing zone in azimuth and increasing its 
effective range substantially by 2-2.5 
times, as well as providing improved 
anti-jamming capability amongst other 
features. In this respect, Irbis is compa-
rable to the best foreign counterparts, 
outperforming most of the US- and 
Western-European-made radars with 
passive and active PAA.
The Research Institute has been devel-

oping the Irbis system since 2004. The 
engineering prototypes have passed 
the required bench trials, with the first 
of these installed on the Su-30MK2 fly-
ing laboratory to undergo flight tests. 
The first flight occurred in early 2007 at 
the Gromov Flight Test Institute where 
the laboratory was demonstrated to 
provide superior performance of the 
new radar in the air-to-surface operat-
ing mode.
Bespoke communication and arma-
ment capabilities
The Su-35 features modern navigation 
and radio communication equipment 
amongst other new onboard systems, 
including systems that maintain the 
operation of fighters in formation and 
a highly efficient electronic counter-
measures suite. These component 
packages are bespoke and comple-
mented with specific jamming devices 
to be determined by the individual 
customer.
In addition to onboard armaments, the 
modern Su-30MK will also arm new 
types of air-to-air and air-to-surface 
guided missiles, including long-range 
capability. The maximum ordnance 
load of the Su-35 is 8,000 kg and can be 
placed on 12 weapon stations.

A new radar control system is at the heart of the Su-35’s armament system


