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Editorial
With Friends Like These …

B

y the time the next edition of cent of their gross domestic product, although
Armada is published, the United this was only achieved by Estonia, Greece, Poland,
States will have a new president. As the United Kingdom and the US in 2015.
There is a need for several NATO members
the most powerful person on the
planet, it would be fair to say that to increase their levels of defence spending, parthe job carries its share of responsibilities. Only ticularly in light of Russia’s involvement in the
those residing on Pluto will have missed the fact Ukrainian civil war since 2014. Yet, Mr. Trump’s
that there is a presidential election ongoing in the threat to walk away from nations unable to
United States and that two candidates, Hillary achieve this is ham-fisted at best and irresponClinton for the Democrats and Donald Trump for sible at worst. Defence is not a nation’s only bill,
and has to be balanced with other government
the Republicans, have both applied for the job.
At the time of writing (early September) commitments such as healthcare, education,
aggregated opinion polls in the United States and law and order to name just three. If the US
showed Ms. Clinton enjoying a two point lead ‘walks away’ from those NATO members having
over Mr. Trump, with each candidate polling 43 trouble with such bills, then those same NATO
percent and 41 percent respectively. There is still members may look for security guarantees elsesome time to go until America decides, and any- where. For countries in the former Warsaw Pact,
thing can happen in the meantime. At Armada the temptation to strike some kind of deal with
we are loath to make such predictions. While the Moscow to prevent ‘Ukraine 2.0’ happening in
respective domestic and economic policies of their own backyard may become tempting. A
the candidates are beyond the focus of this pub- move towards Moscow will be damaging for the
US and undermine both its power and credibility
lication, we have an interest in defence policy.
Mr. Trump set out his stall in late August to in Europe writ large.
The US needs NATO as much as NATO needs
this end. He repeated his refrain that the North
Atlantic Treaty Organisation’s (NATO) member- the US. It remains a mechanism by which the
ship was not paying enough into their defence US can easily forge multinational coalitions to
budgets arguing that, “the countries we are de- ease the burden as witnessed during operations
fending must pay for the cost of this defence and in Afghanistan in the wake of the 11 September
if not, the US must be prepared to let these coun- 2001 Al Qaeda attacks in the United States. NATO
tries defend themselves.” NATO has a non-bind- remains the US’ forward line of defence against a
ing commitment for its membership to maintain resurgent Russia, Mr. Trump’s threats and bluster THOMAS WITHINGTON,
their defence budgets at a minimum of two per- may do little to endear him to America’s allies.
Editor
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There’s a line in
the Sand.
See Beyond It.
Assessing potential threats before they reach
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connectivity. FLIR’s Commercially-Developed and
Military-Qualified solutions offer fixed, mobile, and
dismounted rapidly deployable assets. Standalone
or networked, FLIR will help you keep watch.

Learn more at flir.com/borders today!
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LET’S GET
LINKY!
A

The Link-16 radio communications protocol, of which the North
Atlantic Treaty Organisation (NATO) commenced development
in the 1970s, and which commenced fielding in the mid-1980s,
revolutionised air-to-air and surface-to-air/air-to-surface
communications.
Thomas Withington
8
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ccording to Bruce Eteson,
technical director of data
link systems at BAE Systems,
Link-16 continues to provide
its users with “reliable distribution of real-time situational awareness
information, targets, and command and
control data. This helps them run efficient
and effective operations.”
The workings of Link-16 are fiendishly complex for those without a sound
grounding in engineering, computing or
communications such as the author, but put

USAF

TURING

The 51 frequencies which Link-16
can use enable frequency hopping to be
performed which enhances communications security. The frequency being used by
a specific Link-16 networks ‘hops’ across
these 51 frequencies in a pseudo-random
sequence several times a second. When
carrying voice traffic, Link-16 handles such
communications at data rates of between
2.4 to 16 kilobits-per-second (kbps).

US DoD

MODUS OPERANDI
Link-16 uses a ‘nodeless’ architecture, i.e.
there is no single platform or base which
manages a Link-16 network meaning that
the network has no single point of failure.
Moreover, the loss of one platform, such as
an aircraft, ship or land facility, communicating across the Link-16 network will not
cause the entire network to collapse. As well
as being secure, in other words, difficult to
penetrate and eavesdrop upon, a Link-16
network is highly resistant to electronic
jamming.
The data link enables several different types of information to be exchanged
between platforms carrying radios capable
of handling Link-16 communications, with
non-voice data handled at rates of up to
256kbps. Primarily used in the air power
domain, Link-16 can support a diverse array
of tasks including air defence, anti-surface

warfare, Anti-Submarine Warfare (ASW),
reconnaissance and intelligence gathering,
electronic warfare and air-to-air/air-tosurface targeting. These missions are facilitated by the information which Link-16 can
carry. This includes information regarding a Link-16 participants’ location and
identification, the status of the platform
on the network, surveillance information
such as the position of friendly and hostile
navigation tracks, command and control
information such as the weapons status of
a particular platform, information relevant
to electronic warfare, plus additional intelligence information and navigation data.
Effectively, Link-16 is a situational awareness tool par excellence, and also provides
radio channels for voice communications.
The ‘secret sauce’ in a Link-16 network is
its use of the Time Division Multiple Access
(TDMA) technique. This technique makes
several time slots available per second.
Each participant on the Link-16 network
has their own distinct time slot allocated
to them as they join the network. Each
second, those Link-16 participants transmit
information pertaining to the subjects mentioned above one after the other to the other
participants on a network.
A Link-16 network is organised into specific ‘Nets’ stacked one on top of the other.
Each of these nets has their time slots (see

The E-3 family of airborne early
warning aircraft is highly dependent
on the Link-16 data link, which is
instrumental to it taskingcombat
aircraft for specific missions.

simply, Link-16 provides secure voice and
data communications across a frequency
range of 969 Megahertz/MHz to 1.2 Gigahertz/GHz. This frequency spread is in turn
sub-divided into 51 specific frequencies,
with the exception of frequencies between
1.008GHz and 1.053GHz and 1.065GHz and
1.113GHz which are reserved by the International Telecommunications Union, the
United Nations body which supervises the
global allocation of the radio spectrum, for
use by radio-based Identification Friend or
Foe systems.

An early
illustration
explaining
how the JTIDS
network would
link each of its
participants.
The realisation
of JTIDS was
an important
step for Link-16
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BAE Systems

concern electronic warfare
control and coordination,
J5 messages related to ASW
while J9 and J10 messages
relate to weapons control
and coordination. These
J-Series messages are
further coded according to
the domain they relate to,
for example, the .2 reference
relates to the air domain, .3
to the maritime domain, and
.5 to land. In this instance,
a message coded J9.2 indicates that the communications is a Link-16 message
related to weapons control
and coordination concerning the air domain.
Given that the number
of messages which can be
handled by a Link-16 network is so vast, not
all of the platforms on a Link-16 network
will be required to transmit all of the message types that the network can handle.
For example, a tanker is unlikely to need to
handle weapons control and coordination
messages. For this reason, Link-16 network
participants are organised into Network
Participation Groups (NPGs). These NPGs
are given specific timeslots (see above)
within the NPGs to transmit and receive
relevant information. As an illustration,
fighters having their own NPG will be given
timeslots to transmit and receive weapons
coordination and control information. A
simple description of how a J-Series message can be devised, sent and received is
detailed in the How It Works.
Yet, to an extent, Link-16 has become
a victim of its own success regarding how
many users a network can accommodate. Mr.
Eteson notes there is now “a high demand for
access to Link-16 networks. In large operations, this creates difficulties for the network
planners who make the Initialization Data
Loads (IDLs). The IDLs allocate timeslots to
each platform. More platforms, more information flow, and demand for multiple voice
channels load the networks so much that it’s
impossible to serve everyone with a single net
plan.” He continues, the result of this is that
“net control officers have to partition nets
into operating areas to give users the capacities they need, but this introduces a bridging
problem that has to be solved when Link-16
information in one area has to be available in
another to build a complete tactical picture.”
A further important part of Link-16’s sit-

BAE Systems is an important industry
player in the Link-16 domain and
provides a number of MIDS terminals,
such as its MIDS-LVT(1) product
pictured here.

above) aligned with one another, and each
net can be tasked with handling a specific
type of situational awareness information, such as electronic warfare, air control
or weapons status, for example. Yet these
nets are not interconnected, meaning that
any platform on the wide Link-16 network
can only transmit and receive on a specific
Link-16 net at any one time. For instance,
it cannot simultaneously transmit across
several different nets at once, requiring the
platform to transmit its electronic warfare
information in its allotted time slot on the
electronic warfare net, and then transmit its
weapons status information on the weapons information status net during its next
allotted slot.
Time slot allocation is crucially important to a Link-16 network. Each 24 hour
period of Link-16 operations is divided into
112.5 ‘epochs’ each of which is 12.5 minutes in
duration. Each epoch is subdivided into 64
‘frames’ each of which is twelve seconds in
duration. Each frame is divided into three
‘sets’ of 512 timeslots (128 timeslots per second or four seconds in duration). Similarly,
a frame can be divided into 1526 timeslots
or 128 timeslots per second. In this latter
example, a timeslot lasts 7.8 milliseconds.
The information regarding the missions
and tasks that Link-16 can support is carried
in a series of so-called ‘J-Series’ messages,
the J denoting that the message is a Link-16
message. Each is these has a specific alphanumeric coding. For example, J14 messages
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uational awareness is the navigation information that it can share. All participants on a
Link-16 network provide their geographical
position which allows track data to be managed and improves situational awareness for
command and control assets such as United
States Air Force Boeing E-3G Sentry AEW
(Airborne Early Warning) aircraft which may
be tasked with coordinating all, or some, of
an air operation. This navigation information can include the position of participating
aircraft, and relevant ground assets such as
surface-to-air missile batteries, air defence
destroyers or aircraft carriers.
Timeslots are also required on a Link-16
network for voice communications. As noted above, Link-16 can handle voice communications at a rate of 2.4 to 16kbps. However,
when operating at full capacity, voice communications at rates of 16kbps can absorb
several timeslots, which may be an issue if
a Link-16 network is particularly busy. As
with all forms of military communications,
trade-offs are at work regarding Link-16
communications. While 16kbps offers very
clear communications, it absorbs a significant number of timeslots. At the lower end

How It Works: J-Series
Messaging
A USAF Boeing E-3G AEW (Airborne
Early Warning) aircraft detects a potential threat using its Northrop Grumman AN/APY-2 radar. The potential
threat is viewed by a crewmember on
board the E-3G using their Situation
Display Console which gives them a
radar picture of the airspace in their
locale. Using the SDC, the crewmember
prepares the information regarding the
threat and formats it into a J-Series
message, detailing its intended recipient. This message is then encrypted by
the E-3G’s JTIDS radio and transmitted
to the Link-16 network. This message is
coded in such a way as to appear on a
specific, relevant net. Also on this net
is an F-16C/D fighter which is tasked to
receive the message. The E-3G transmits the message during its timeslot on
this particular net, in this instance the
air defence net, which is then received
by the F-16C/D on the same net. The
F-16C/D’s JTIDS radio receives the
message, decrypts it, and displays the
message content on the fighter’s multifunction display screens.

US Navy

TURING

There is a growing need
to include an everincreasing number of
participants on a Link-16
network. This can include
military helicopters,
such as naval support
rotorcraft.

of the spectrum, voice communications at
a rate of 2.4kbps absorb fewer timeslots, but
can lack clarity. J-Series (see above) messages, and freeform text messages, which
Link-16 can also handle, however lack such
demands on available timeslots.
RADIOS
Link-16 communications are handled by
a number of radios. In the United States,
this includes Joint Tactical Information Distribution System (JTIDS) radios
which began to be fielded in the US from
the mid-1980s initially on USAF E-3A/B
aircraft, along with NATO ground control
facilities, due to the large physical size of
these JTIDS terminals. The high cost of the
terminals also meant that only a handful of
US fighters, namely the US Navy Grumman/Northrop Grumman F-14D Tomcat
and USAF McDonnell Douglas/Boeing
F-15C Eagle, would carry JTIDS terminals,
developed as the JTIDS Class-2 terminal for
these aircraft. The physical and financial
incumbence of the JTIDS Class-1 terminal
forced the development of the MIDS (Multifunction Information Distribution System)
which was a NATO-wide initiative to roll
out small, lightweight Link-16 compatible

terminals on military aircraft and relevant
platforms (see above) across the alliance,
via the development of the MIDS-LVT (Low
Volume Terminal).
The MIDS-LVT and MIDS-JTRS (Joint
Tactical Radio System) terminals are now
the ‘industry standards’ as far as Link-16
terminals are concerned. The MIDS-LVT
family includes a number of terminal standards. For example, MIDS-LVT(1) terminals
can accommodate voice communications
and TACAN (Tactical Air Navigation) radiobased air navigation services. MIDS-LVT(2)
terminals have neither voice communications nor TACAN, and are intended for use
chiefly by ground-based assets. MIDSLVT(4) has voice communications but no
TACAN, and vice versa with MIDS-LVT(6),
while MIDS-LVT(7) is intended for airborne
users but is bereft of voice and TACAN.
Finally, the MIDS-LVT(2/11) standard has
been specifically designed for US Army air
defence users and for USAF command and
control centres.
Meanwhile, the US armed forces are
moving towards the MIDS-JTRS terminal
which will eventually replace their existing
MIDS-LVT terminals. The MIDS-JTRS
which has been developed by Data Link
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Solutions (DLS), a joint BAE Systems/
Rockwell Collins initiative, will carry
TACAN and optional VHF (Very High
Frequency/30-300MHz) and UHF communications, plus the ability to handle
the Wideband Networking Waveform
(WNW). The WNW is being developed and
implemented by the US armed forces and
designed to facilitate communications
between aircraft and ground vehicles. The
MIDS-JTRS has been designed to have the
same physical characteristics as MIDSLVT(1) terminals in service on US military
aircraft to enable the latter’s simple plugand-play replacement with the former.
INDUSTRY PROVIDERS
As noted above, BAE Systems is involved
with Rockwell Collins via DLS in the provision of MIDS-LVT terminals. One of the
useful features built into the MIDS-JTRS
terminal is its ability to reduce the net congestion which Mr. Eteson discusses above
using approaches such as “Concurrent Multinet and its cousin, Concurrent Contention
Receive.” He adds that “This give the MIDSJTRS terminal the ability to receive Link-16
messages from four different sources in the
same timeslot. This is a major innovation.

ViaSat

For example, it gives a platform the ability to
receive situational awareness feeds from two
surveillance areas without bridging or using
more Link-16 terminals on the platform.”
Like BAE Systems, ViaSat of San Diego,
California, is heavily involved in Link-16
provision. The firm provides MIDS terminals to the US armed forces, and Andy Kessler, the business area director for the firm’s
next-generation tactical data link systems,
says that the firm has circa 3500 MIDS-LVT
and 500 MIDS-JTRS terminals in service.
One area of particular interest focuses
on the company’s efforts to enclose the
functionality offered by Link-16 into eversmaller packages. The general trend regarding the miniaturisation of electronics in
both the civilian and military domains has
helped immeasurably in this regard. This
has enabled the firm to realise the KOR-24A
Small Tactical Terminal (also provided by
Harris). This terminal can equip tactical
vehicles, small boats and unmanned aerial
vehicles, and small inhabited aircraft for
users who may need to be hosted on a Link16 network. In the US domain, the KOR-24A
has been selected by the US Army and will
equip that force’s Boeing AH-64E Guardian
attack helicopters which are now entering
service with the force. Mr. Kessler continues that the product has also been selected
by an unnamed international customer.
Similarly, for ground users, principally
Forward Air Controllers, Link-16 access
is provided through ViaSat’s AN/PRC-161
BAT-D (Battlefield Awareness and Targeting
System-Dismounted). Providing Link-16
connectivity in a handheld radio the product benefits from the
same miniaturisation
which has assisted
the development of
the KOR-24A. Mr.
Kessler told Armada
that development of
the AN/PRC-161 is
continuing, and it is
possible that it could
be ready for acquisi-

ViaSat’s AN/PRC-161
BAT-D handheld
radio is placing Link16 functionality
into the hands of
individual soldiers
such as Forward Air
Controllers.

tion from early 2017. Last, but by no means
least, ViaSat provides MIDS-JTRS radios
in tandem with other firms discussed elsewhere in this article such as DLS.
The work of ViaSat in migrating Link-16
to comparatively smaller tactical platforms
is particularly important. US-led and NATO
operations now require Link-16 as a sine qua
non for air operations, and joint operations.
Richard Gasoin, marketing director for
Thales’ radio communications product line,
told Armada that Link-16 is “now mandatory for NATO and coalition operations. NonLink-16 platforms are not able to participate
in global operations.” He adds that it has
become so important because, “it brings the
tactical situation to any assets and allows
the acceleration of decision-making processes helping to avoid fratricide.”
Products such as Thales’ TopLink can
equip a comparatively small air platform,
such as a helicopter, with a standalone
Link-16 terminal, avoiding the need to
perform large-scale, and potentially costly,
modifications to such an aircraft to allow
it to participate in a Link-16 network. Similarly, users on the ground in a headquarters can employ the firm’s TopLink Mint
which allows them to visualise all Link-16
tracks in a given area. In use with Armée
de l’Air (French Air Force) units in Mali,
West Africa, supporting operations against
Islamist guerrillas in the country, TopLink
Mint links back to the French Air Force’s
National Air Operations Centre which is
tasked with running the air component of
these operations in Mali from Lyon-Mont
Verdun airbase in south central France. The
Link-16 picture generated by the TopLink
Mint is carried back to the airbase using
the French armed force’s Syracuse X-band
(7.9-8.4GHz for uplink/7.25-7.75GHz for
downlink) satellite constellation.
40 AND FABULOUS
Despite its age, the data link still has a lot of
life left and Mr. Gasoin believes that “Link-16
will last for a long time.” Interestingly, Link-16
owes much of its genesis to Gordon Welchman, an Anglo-American mathematician
who worked at the United Kingdom’s Government Code and Cypher School at Bletchley
Park, outside London, with the British Second
World War code breaker, and father of modern
computing, Alan Turing. Both gentlemen
helped to break Nazi Germany’s ENIGMA
codes used for military communications and
no doubt both would be impressed with the
longevity and capability of Link-16.

US Navy

SEA POWER

The Ecuadorian Navy’s BNA Manabi
‘Tipo-550’ class corvette seen here
underway. Latin American navies
have made scant investments into
new corvettes in recent years.

CORVETTES
ON COURSE
“Increasing demand for flexible ships that can adapt to multiple
missions has been driving the corvette market over the last fifteen
years,” notes Stephane Fremont, director for combat ships at DCNS,
“in response to growing traditional and non-traditional threats.”
Dr. Alix Valenti

W

estern nations are
increasingly designing
corvettes “with an eye
towards exports”, says
Matthew Caris, a senior
associate at Avascent, a consultancy based
in Washington DC, and many of these
contracts include requirements for the
customer to build a number of these ships
themselves to facilitate technology transfer
from the vendor country to the client.

REGIONAL TRENDS
Figures published by Defence IQ, a Londonbased defence events and research company, in its Surface Warships Market Report
reveal startling differences in regional
corvette procurement trends: 77.5 percent
of current procurement programmes
are based in the Asia-Pacific, with five
percent in Europe and 17.5 percent of the
programmes occurring in the Middle East
and North Africa, while Latin America and
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Sub-Saharan Africa remain largely absent
in this market. Mr. Caris explains that these
regional differences are “more a question of
budget and politics, rather than a matter of
whether corvettes are the right ship or not
(for a potential customer).” According to the
Stockholm International Peace Research
Institute (SIPRI), a think tank, military
spending in Latin America and Sub-Saharan Africa reduced by six percent between
2013 and 2014 and eleven percent between
2014 and 2015. These sharp decreases reveal
the impact of severe economic and political
crises in a number of these countries (such
as Angola, Brazil, Chad and Venezuela),
shifting military spending priorities away
from navy modernisation, and hence the
procurement of corvettes.
Western Europe has witnessed a
decrease in its military spending since

US Navy

Leonardo

SEA POWER

One of the Bulgarian
Navy’s ‘Pauk’ class
corvettes, the Bodri, is
seen here underway. This
ship is optimised for
anti-submarine warfare.

the financial and economic crises of last
decade afflicting this region, when defence
spending reduced by 13 percent between
2009 and 2015. That said, between 2013 and
2015 spending has risen by 20 percent and
14.7 percent in Central and Eastern Europe
respectively. This spending decrease in
Western Europe has had little impact for
the corvettes market because “these navies
(stopped using) corvettes in the 1960s,”
says Mr. Caris. The increase in spending in
Eastern Europe, on the other hand, largely
driven by the growing fear of a resurgent
Russia, is likely to bring an increase in
corvette procurement for navies around
the Black Sea, where their potent anti-surface punch, combined with their scalable
design and more competitive prices than
frigates, makes them highly desirable.
Meanwhile, regional tensions also drive

military spending in North Africa, the
Middle East and the Asia-Pacific, where
concerns over traditional and non-traditional threats, as well as the importance of
projecting naval power, are opening up a
market for corvettes.
ALGERIA
Algeria’s coastline runs for approximately
809 nautical miles/nm (1000 kilometres/
km) along the Mediterranean Sea. As such
the country is one of the main Mediterranean routes for refugees seeking to reach
European shores from countries in SubSaharan Africa. Since 2000, Algeria has also
been part of NATO’s (North Atlantic Treaty
Organisation) Mediterranean Dialogue
which has tran slated into regular exercises
between the Algerian Navy (Forces Navales
Algeriennes/FNA) and NATO.

As a result of this cooperation, since
2006 the FNA has been modernising, which
has seen the acquisition of three ‘C28A’ class
corvettes from the People’s Republic of
China (PRC) , all of which had been commissioned by August. According to Chinese
media sources, the ‘C28A’ class corvette has
a displacement of 2800 tons and has four
MTU 1163 series diesel engines. The ships are
equipped with a hull-mounted sonar of Chinese origin, while their sensor suite includes
a Thales Smart-S Mk.2 naval surveillance
radar and two Kelvin Hughes SharpEye
navigation radars. The corvettes are armed
with an NG-16-1 76mm naval gun, two Type
730 Close-In Weapon Systems (CIWS) and
eight seven-barrelled 30mm gun turrets, plus
eight China Haiying Electro-Mechanical
Technology Academy C-802 family anti-ship
missiles and one FM-90N surface-to-air missile launcher.
EGYPT
Elsewhere in North Africa, although the
Egyptian Navy historically received smaller
budget shares and procurement funding in
comparison with the other two branches
(army and air force) of the Egyptian armed
forces, in 1990 the Egyptian government inverted this tendency in an attempt to modernise its ageing fleet and expand it to better
respond to changing threats. Since then,
successive Egyptian governments have
maintained this trend, driven, in particular,
by the need to protect ships navigating the
Suez Canal and the Red Sea, from the increasing threat posed by the Islamic State of
Iraq and Syria insurgent organisation in the
region, and more traditional concerns over
Israeli and Iranian naval capabilities.
In this context, the Egyptian Navy
signed, in July 2014, a contract with DCNS
for the construction of four ‘Gowind 2500’
class corvettes worth approximately $1
billion. Displacing 2600 tons, these ships
will be equipped with DCNS’ SETIS Combat
Management System (CMS), as well as the
firms’ Panoramic Sensors and Intelligence
Module mast which incorporate the vessel’s
electronic sensors and Operations Room.
The construction of the first Egyptian
corvette began on 16 April 2015 in DCNS’
Lorient shipyard on the French Atlantic
coast and is scheduled for delivery in 2017,
according to local media sources. The other
three ships will be built domestically in Alexandria Shipyard in north central Egypt,
where the cutting of the metal for the firstindigenously-built corvette began in on 17
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The Republic of Singapore Navy’s (RSN)
RSS Vigilance corvette is seen here in
the foreground. These ‘Victory’ class
ships will soon be replaced by the new
‘Independence’ class in the RSN.

April 2016. While DCNS was not authorised
to divulge additional information on the
ship, Mr. Fremont told Armada that “Egypt
chose to have the first ship built in France in
order to receive her as soon as possible, that
is, within three years and two months.”
QATAR
Looking towards the Middle East, Qatar’s
expansion and modernisation of the Qatar
Emiri Naval Forces since 2011, reflects the
country’s desire to increase its military
posture in the region. A larger and modern
navy will primarily allow Qatar to play a
more important security role in the Persian
Gulf, contributing to guarding key ports
and, in the long term, participating in antipiracy operations to secure key trade routes.
It will also increase the prestige of its military within the Gulf Cooperation Council
(of which Qatar is a member alongside
Bahrain, Kuwait, Oman, Saudi Arabia and
the United Arab Emirates), a desire that had
so far been thwarted by a lack of personnel
affecting all of the country’s armed forces.
This gap is likely to be filled by the procurement of modern platforms designed with a
high degree of automation to mitigate such
personnel requirements.
In this context, on 16 June Qatar signed
a contract with Leonardo/Finmeccanica
worth $4.2 billion for the construction of
four new corvettes (plus one amphibious
assault ship and two Offshore Patrol Ves-

sels). To date, little additional information
is known about the class of the corvette to
be provided to Qatar, other than the fact
that they will displace around 3000 tons and
will be deployed for maritime surveillance
and patrolling territorial waters and Qatar’s
economic exclusion zone. In terms of their
equipment fit, a Leonardo/Finmeccanica
press release announcing the deal stated
that the company will also provide the
four corvettes with their CMS, radar and
optronics. Their weapons fit will include
a Leonardo/Finmeccanica C310 torpedo
countermeasure system, a Leonardo/OTO
Melara 76/62 main gun and Marlin-WS
30mm secondary armament. The ship’s missile armament will include MBDA’s MM40
Block-3 Exocet Anti-Ship Missile (AShM),
and Aster-30 and VL MICA Surface-to-Air
Missiles (SAMs). Armada approached Leonardo for further details regarding Qatar’s
order, including delivery schedules for the
vessels, but had received no response by the
time this edition went to press.
RUSSIA
Away from the Middle East, over the past
few years, the Russian Navy has been
undergoing significant modernisation
and expansion. Russia’s desire to maintain
efficient sea denial and conventional deterrence against NATO forces is, undoubtedly,
the largest factor driving this modernisation. To this end, Russia has four ongoing
corvette programmes: The ‘Project 20380/
Steregushchy’ class and the subsequently
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improved ‘Project 20381/Steregushchy’
class which is a corvette designed with a
low radar cross section with a displacement
of 2000 tons intended to replace the navy’s
current ‘Grisha’ class corvettes. The ‘Project
20380/Steregushchy’ class is armed with
one A-190 100mm naval gun or alternatively
one Kalashnikov AK-176M 76.2mm naval
gun, two 14.5mm machine guns and a DP-64
grenade launcher. Its modular design also
allows the corvette to be equipped with anti-ship armament such as eight NPO Mashinostroyeniya P-800 Oniks, or alternatively,
16 Tactical Missile Corporation Kh-35U
AShMs. Air defence for the vessels comes
in the form of the KBM 9K38 Igla SAM and
a single KBP Kashtan CIWS. The first ship,
Steregushchy, was commissioned in October
2008 and the latest one, Gromky, could be
delivered before the end of this year.
The ‘Project 20385/Gremyashchy’
class is an improved variant of the ‘Project
20380/20381 Steregushchy’ class. It has an
increased displacement of 2200 tons, compared to the previous vessels. The ‘Project
20385/Gremyashchy’ class can fire Novator
Design Bureau 3M-54 Klub AShMs, and its
Anti-Submarine Warfare (ASW) capabilities
have been enhanced with the Tactical Missiles Corporation Paket-E torpedo with air
defence provided by the ship’s Almaz-Antey
9M96 SAM. Additionally, the ship is armed
with two Kalashnikov AK-630M30mm antiaircraft cannons and an A-190/01 100mm
naval gun. Although construction began in
2012, and the first ship was slated for delivery in 2016, EU (European Union) sanctions
imposed on Russia in 2014, in retaliation
for the latter’s involvement in the Ukraine
civil war and Russia's annexation of Crimea,
delayed the installation of the engines,
which should have originally been supplied
by MTU of Germany. Two Russian-made
Kolomna 1DDA-12000 diesel turbines now
outfit the eponymous vessel in the class, and
delivery of this ship is now expected for 2017.
On 11 May 2016, the keel of the Shtorm, the
first ship of ‘Project 22800/Karakurt’ class,
was laid in the More Shipyard in Feodosiya,
Crimea. This new class is considered an
alternative to the ‘Project 11356/Admiral
Grigorovich’ class frigates, which suffered
from Ukraine’s decision to stop exporting
marine engines to Russia upon the latter’s
annexation of Crimea. With a much smaller
displacement than the other corvettes (800
tons), the Shtorm will nevertheless pack a
potent punch, capable of firing 3M-54 family
AShMs. The first two ships of this class are
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currently under construction at Pella Shipyard in St Petersburg, and delivery of the lead
vessel, Uragan, is expected for late 2017.

One of the Italian Navy’s
‘Comandanti’ class vessels,
variously described as
both corvettes and as
offshore patrol vessels.

ASIA!PACIFIC
The ‘Force 2030’ Bangladesh armed forces
modernisation programme, which was
launched in 2013, includes a ten-year
programme originally published in 2009 to
develop a three-dimensional navy (surface,
underwater and naval aviation). Within its
framework, Bangladesh has already received
two ‘Swadhinota’ class corvettes, BNS
Shadhinota and BNS Prottoy, from the China
Shipbuilding Industry Corporation (CSIC)
on 11 December 2015. Media reports have
confirmed that Bangladesh has ordered an
additional two ‘Swadhinota’ class corvettes,
and that construction of these ships commenced in the PRC on 11 August 2016.
Over the next five years the PRC’s
People’s Liberation Army Navy (PLAN) will
be replacing its ‘Type-054A/Jiangkai’ class
frigates with ‘Type- 056/Jiangdao’ class
corvettes that the PRC has been building
since 2012. The PRC has not released any
exact information on how many of these
vessels it intends to build, although the
NATO Association of Canada indicated in a

Brazilian Navy

UNITED ARAB EMIRATES
Much like its neighbours in the Gulf region
(see above), the United Arab Emirate (UAE)
is concerned with the rise of political violence in the Middle East region. Currently,
the UAE armed forces’ principal theatre of
operations is the ten-nation Arab coalition
deployed to Yemen to expel Houthis Shia
clans from areas they control in Yemen’s
interior and its ports on the Red Sea. As
such, the UAE has been expanding the fleet
of the UAE Navy (UAEN) and the UAE Coast
Guard (UAECG) with small, multipurpose
vessels that can ensure fast force projection
around the Red Sea and the Gulf of Aden.
In January 2004, the UAE awarded a
contract to Abu Dhabi Shipbuilding (ADSB)
for four ‘Baynunah’ class multipurpose
corvettes. The contract was subsequently
extended to six corvettes in July 2005. The
new corvettes are progressively replacing the six ‘Ardhana’ class offshore patrol
vessels in service with the UAEN. The ships’
Leonardo/Selex IPN-S CMS integrates its
NA-25XM fire control radar which provides
targeting information for its Leonardo/
OTO Melara 76/62mm Super Rapide main
armament, and two Rheinmetall MLG-27
27mm guns. Additional armament includes
the MM40 Block 3 AShM and Raytheon
RIM-162 ESSM (Evolved Sea Sparrow Missile) and RIM-116 SAM. ADSB told Armada
that five corvettes have been delivered
to the UAEN to date, with the sixth ship
expected to be delivered during the first
quarter of 2017.

The Brazilian Navy’s sole ‘Barroso’ class
eponymously-named corvette. Will
the future see renewed investment into
corvettes in Latin America?
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May 2015 report that estimates put the final
total of corvettes to be delivered at between
40 to 50. The first ship was commissioned
in February 2013 and the 26th example was
commissioned on 8 June.
Malaysia’s Boustead Naval Shipyard
(BNS) is collaborating with DCNS for the
construction of six Littoral Combat Ships
(also known as the Second Generation Patrol
Vessel), to be built by BNS. Construction of
the first ship began in March 2015, and Mr.
Fremont indicated that “the general conception phase, which saw DCNS work together
with BNS to design the platform and the
CMS, just ended. Now BNS will take the lead
with DCNS staff as support and assistance.”
Although unconfirmed by DCNS, Armada
understands that the first vessel will be delivered in 2019. DCNS was unable to provide
further information regarding the launch
and commissioning timelines of the remaining vessels before Armada went to press.
Mr. Caris indicates that corvettes “are
good for deploying in territorial waters, but
much less adequate for deploying elsewhere (i.e. on the high seas).” As such, while
Western navies such as the Marine Nationale,
the Royal Navy and the US Navy have long
moved on from corvettes to acquire frigates,
destroyers and OPVs, other navies are likely
to turn to corvettes as a compromise between
tight defence budgets and blue and brown
water security challenges. Alix Donnelly, a
spokesperson for DCNS, told the author that
Bulgaria, Croatia and Poland were looking to acquire such ships as soon as defence
budgets and priorities align. Similarly, Mr.
Caris indicated that currently Latin America
is “buying corvettes as excess defence articles
from Western navies, especially from the UK
and the Netherlands,” which clearly indicates
that, were economic conditions to improve
in the future, countries such as Brazil and
Venezuela could become key customers.

TECHNICAL SUPPORT MACHINE MTP-72
PURPOSE
Technical Support Machine MTP72 is designed for the most
labor intensive maintenance and current repairs of tank T-72
in the field.
The structure of the machine includes a trailer with
equipment and racks with niches and special boxes for
transport and storage of spare parts and consumables for the
repair of the tank.
SPECIFICATIONS
Chassis
Trailer type
Body type
Crew

KrAZ-632207
Full metal, welded
3 (driver - crane operator,
locksmith - mechanic, electrician - welder)

Workshop overall dimensions, mm:
Length
Width
Height
Total weight of a workshop, kg
Maximum speed, km/h
Fuel consumption, l/100 km
Maximum grade ascending ability, angle degree
Fordable depth, m
Zar-system voltage, V

14720
2760
3640
22750
80
48
25
1,2
24, 220, 380

STATIONARY CHARGING STATION SZS-U
PURPOSE
Stationary charging station SZS-U is intended for a charge of acid accumulator batteries,
and also alkaline batteries with the rated voltage of 12 and 24 V, with the capacity from 7
to 200 A·h, what is applied in automobile and armored vehicles (personal armored vehicles
or tanks)
The station represents the stationary boxing of frame type, it is divided into two
compartments.
There is the chargers block in the front compartment, it’s consisting of twelve independent
charging modules.
There are niches for laying of 12 charging cables sets and 1 powering cables set (220 V and
380 V) in the rear compartment.
Charging modules provide a high long-term charging rate with low fluctuations at the
exit, they are interfering to premature wear of accumulator battery’s plates, and also are
capable to determine the rated voltage of the charged battery automatically.

SPECIFICATIONS
Type
Output voltage, V
Station voltage, V
Number of at the same time charged accumula- tor batteries
Time necessary for station expansion, no more, min.
Outline dimensions, mm
length
width
height
Weight, kg:

36, Dehtiarivska St., Kyiv, 04119, Ukraine
Phone: +380 (44) 461-94-27 Fax: +380(44) 461-97-59; 489-07-58
E-mail: aira@ukrspecexport.com

Stationary, power supply from external network
12, 24
220, 380
12
5
1000
800
1000
100

AIR POWER

ROTORS OVER
THE OCEAN

This July’s Farnborough International air show held in the United Kingdom saw a number of
significant announcements regarding the naval support helicopter domain, with acquisitions ongoing
and being aggressively pursued around the globe.
Andrew Drwiega

T

he show saw the signing of a
Strategic Partnering Arrangement (SPA) between the UK
Ministry of Defence (MoD)
and Leonardo Helicopters UK
(formerly AgustaWestland), part of Leonardo
(formerly Finmeccanica) on 11 July. This
appears to be mainly cosmetic as a statement
from the UK government and the company’s
statement announcing the news was quick to
point out that the SPA has no financial value.
However, the government may well redouble
the efforts of its export organisation, the UK
Trade and Industry Defence and Security
Organisatio n (UKTI DSO) to promote the
company’s naval support helicopters, such as
the AW-159 Wildcat and AW-101 Merlin, whenever it attends international trade events such
as the Singapore Airshow.
The first international sales success for
Leonardo came as a result of winning the
Republic of Korea’s (RoK) Maritime Opera-

tional Helicopter programme. The Defence
Acquisition Programme Administration,
which oversees defence procurement for
the RoK, placed an order for eight AW-159
HMA.2 Wildcat naval support helicopters in
January 2013, ousting the perceived Sikorsky
SH-60R Seahawk favourite. Reasons for
the decision include the fact that the RoKN
(RoK Navy) is already an operator of the old
AgustaWestland/Leonardo Lynx Mk.99/A
and that the direct contract negotiations
with the European company proved more
favourable than dealing directly with the US
government through the Foreign Military
Sales (FMS) process, the latter process being
necessary for the potential acquisition of the
SH-60R. The AW-159s are expected to operate
from the RoKN’s ‘Incheon’ class frigates that
have been replacing the fleet’s older ‘Pohang’
class corvettes and ‘Ulsan’ class frigates.
The decision to quickly acquire a helicopter capable of Anti-Submarine Warfare
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(ASW) stemmed from the sinking of the
ROKS Cheonan, a ‘Pohang’ class corvette,
on 26 March 2010, which a Joint CivilianMilitary Investigation Group, involving
experts from Australia, Canada, Sweden,
the UK and the US, concluded was a result
of a torpedo attack from a Korean People’s
Navy (the Democratic People’s Republic of
Korea’s (DPRK) naval force) submarine.
On 15 June the first four AW-159s arrived
in the RoK and will begin the usual flight
and weapons testing before they are fully
accepted for service during 2017. The helicopter’s mission systems will include the
Thales Compact FLASH Sonics low-frequency, long-range dipping sonar and the
Selex/Leonardo Seaspray-7000E X-band
(8.5-10.68GHz/Gighertz) maritime surveillance radar, which is also integrated on the
Royal Navy’s Wildcat HMA.2 (the
local designation for the AW-159) aircraft.
The Seaspray 7000E provides the operator

A Royal New Zealand Navy
SH-2G(NZ) Seasprite
helicopter departing the
amphibious assault ship
USS America in the Pacific.

with a multi-mode air-to-surface, air-to-air
and air-to-ground surveillance capability,
along with weather detection.
The AW-159s are expected to be armed
with Rafael Advanced Defence Systems’
Spike NLOS air-to-surface missiles, the Korea Agency for Defence Development’s indigenous K-745 Cheong Sangeo (Blue Shark)
lightweight torpedoes and depth charges.
Additional roles will include Anti-Surface
Warfare (ASuW); Intelligence, Surveillance
and Reconnaissance (ISR); and Search and
Rescue (SAR). The final four AW-159s should
be delivered by the end of 2016.
It is also planned for the Republic of
Korea Marine Corps (RoKMC) to operate
the Korea Aerospace Industry’s (KAI) KUH1 Surion medium-lift utility helicopter in an
amphibious troop-carrying role aboard its
‘Dokdo’ class amphibious assault ships. This
variant first flew on 19 January and when
delivered it will be fitted with a folding main

rotor, a floatation system and an auxiliary
fuel tank to give it a good littoral ship-toshore range. Up to 40 amphibious KUH-1s
are expected to be produced with the first
deliveries starting in 2017.
The Philippines government became
the third customer for the AW-159 (after the
UK and RoK) on 29 March 2016 when defence
secretary Voltaire T. Gazmin signed a $115
million contract for two AW-159s with
Leonardo’s senior vice president for sales
and strategic planning Stefano Bortoli.
Leonardo’s bid came in just under the approved budget for the contract of $116
million. The helicopters will be delivered
from Leonardo’s plant in Yeovil, southwest
England and will be equipped primarily
for both the ASW and ASuW roles. This is
the Hukbong Dagat ng Pilipinas (Philippine
Navy’s) first truly ASW-capable helicopter,
the Philippines government said in an official statement. Manila is reacting as best
as it can to the People’s Republic of China’s
(PRC’s) aggressive territorial claims in
the South and East China Seas. While the
Philippine Navy alone cannot face down this
threat, it can show what a government statement called ‘a minimum credible deterrence
posture’ by modernising key aspects of its
armed forces. “After more than four decades
of aspiring to improve its capability, our
navy has found optimism in this anticipated
acquisition of new state-of-the-art equipment and weaponry to address the requirements of anti sub-surface naval operations,”
Mr. Gazmin said upon the announcement
of the acquisition. He said that the AW-159s
would bring “a high degree of confidence and
reliability” to the navy’s operations. Both
helicopters are scheduled for delivery 900

days after contract signature in 2018 with the
agreement covering multi-year aircraft support and personnel training.
The Tentera Laut DiRaja Malaysia
(TLDM/Royal Malaysian Navy) has also
been conducting preliminary evaluations
of the AW-159 with a potential requirement
for six helicopters. It would operate these
from its new Littoral Combat Ships/Second
Generation Patrol Vessels, six of which are
expected to be delivered from 2017. While
the Sikorsky MH-60R Seahawk and the
Airbus Helicopters H-225M are also being
considered, the TLDM is already familiar
with the AgustaWestland/Leonardo Super
Lynx 300 of which it has six. Away from new
sales, Leonardo also made an announcement during the Farnborough event that it
had received a contract for an avionics and
engine upgrade for five Lynx Mk.95 naval
support helicopters in service with the
Marinha Portuguesa (Portuguese Navy).
EVERYONE BENEFITS
Tracing helicopter ownership becomes
interesting when it causes a knock-on effect, particularly when one country benefits
from the rejection of helicopters by another.
The Royal Australian Navy’s (RAN) attempt
to acquire eleven Kaman SH-2G(A) Super
Seasprite aircraft as an intermediate naval
support helicopter to operate from its ‘ANZAC’ class frigates and its planned Offshore
Patrol Vessel (OPV) ended with the project
being cancelled in March 2008. Technical
difficulties and delays provoked huge cost
overruns with the aircraft requiring a series
of upgrades to meet the RAN’s ultimate
operational requirement and airworthiness
standards. However, the Royal New Zealand
Royal Navy
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A Wildcat HMA.2
helicopter of the Fleet
Air Arm’s 700(W)
Naval Air Squadron
conducting flying
trials near HMS
Monmouth in 2013. The
RoKN has received
four of these aircraft
with four more to
arrive before the end
of the year.
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On 17 June India’s
MoD issued a letter
of request to the
US DoD for the
acquisition of 22
MQ-1 Predator UAVs
for the Indian Navy.

UNMANNED AHOY
According to a number of Indian national
media reports during June, the Indian
government could be looking to purchase
up to 40 General Atomics MQ-1 Predator
Unmanned Aerial Vehicles (UAVs) through
the FMS process. Indian defence ministry
officials talking after Indian Prime Minister
Narendra Modi’s visit to Washington DC in
early June said that a Letter of Request for the
purchase of 22 of the UAVs for the Indian Navy
had been submitted to the US government on
17 June. The MQ-1 would be used by the navy
over the extensive Indian Ocean employing
its endurance in excess of 35 hours to counter
increasing People’s Liberation Army Navy
incursions into the region.
According to reports, the Indian Air
Force is also in the market for armed UAVs
which would combine ISR missions with

US Navy

Navy, which also purchased five SH-2G(NZ)
s at the same time as the original Australian contract in 1997, approached Kaman in
2012 about taking ten of the RAN’s rejected
aircraft together with a flight simulator. The
agreement was successfully concluded on 19
April 2013 with the announcement that the
ten modified and upgraded ex-RAN aircraft
would replace the navy’s existing five SH2G(NZ) aircraft.
According to the New Zealand government these aircraft, which were originally
manufactured in the 1960s and 1980s, have
undergone “a complete rebuild of the body
to a point where it is regarded as new and
(has seen) the fitting of new avionics, engines, wiring, software, fittings, and weapons and sensor systems.” These upgrades
provide the aircraft with an additional
10000 hours of service life taking them out
to 2030. The five original SH-2G(NZ)s were
subsequently sold to the Marina de Guerra
del Perú (MGP/Peruvian Navy) in October
2014. At Farnborough Kaman announced
that its Air Vehicles and MRO (Maintenance, Repair and Overhaul) division had
agreed a $39.8 million contract with General
Dynamics Mission Systems-Canada (GDMSC) to modernise those aircraft for use
by the MGP. “We look forward to providing
remanufactured and upgraded aircraft for
the nation’s long-term defence requirements,” said Brian Fava, vice president of
air and naval systems for GDMSC. Preliminary design work began in 2014 with the
final implementation phase scheduled to
conclude by the end of 2018. Kaman will
remanufacture and upgrade four of the aircraft at its Bloomfield, Connecticut facility
while GDMSC will provide the integrated
mission system.

a kinetic threat. The Reuters news agency
reported that Vivek Lall, chief executive of
US and international strategic development
at General Atomics, confirmed the Indian
interest and added that detailed discussions
were being conducted between the two
governments. In 2015, the US government
gave the company approval to market its
products to India. At Farnborough, General
Atomics announced that it was expanding
its presence in India by opening an office in
New Delhi by the end of the year. A company statement, confirmed by Linden Blue,
the firm’s chief executive officer, revealed
that it “plans to increase collaboration
with India in the areas of maritime security
and maritime domain awareness, which
are key missions for the Indian Ministry
of Defence and the Indian Navy.” Another
move into India with relevance to naval
helicopter programmes is the decision by
Airbus Helicopters to position Mahindra
Aerostructures as a Tier 1 parts supplier for
the company’s AS-565MB Panther naval
support helicopter which is assembled at
Marignane in southern France.
India has a number of long-running
helicopter programmes including the Naval
Utility Helicopter (NUH), Naval Multi-Role
Helicopter and the Reconnaissance and
Surveillance Helicopter programmes. The
NUH alone may require up to 100 helicopters
to operate in the maritime environment and
onboard ships. Should Airbus Helicopters’
bid of the AS-565MBe Panther be successful for any of these programmes, Airbus
Helicopters’ director Fabrice Cagnat believes
that the deal with Mahindra would lay the

An AS-565MBe Panther
conducts deck landing
qualifications with the
multi-purpose amphibious
assault ship USS Iwo Jima
in 2008. India’s Mahindra
Aerostructures could
benefit from future AS-565
family orders.
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Expand Your
Maritime Horizon
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HERON Maritime UAS
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flight hours, the HERON Maritime UAS
offers real-time detection, classification
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target at sea.
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A United States Marine
Corps MV-22B aircraft
lands on board HMAS
Canberra off the north east
coast of Hawaii during
Exercise RIM OF THE
PACIFIC 2016.

SPEED AND RANGE
When discussing military rotorcraft in
the maritime environment it is hard not to
include the Bell-Boeing MV-22B Osprey. As
both of the aircraft’s manufacturers have
been saying for over a decade, this is a vertical take-off and landing asset with the range
and speed of a fixed-wing aircraft. Although
the MV-22B is currently a utility lift aircraft
of the United States Marine Corps (USMC),
the significance of its potential is beginning
to grow in line with the increasing maritime
security requirements of nations around
the South and East China Seas.
The MV-22B continues to practice
interoperability with other navies and on
a variety of platforms. The latest of these
was during the large Rim of the Pacific
(RIMPAC) exercise this summer. A USMC
MV-22B flew several hundred nautical miles
from the US Navy’s USS America eponymous class amphibious assault ship, to land
on the RAN’s HMAS Canberra amphibious assault ship. The exercise was the first
major international engagement for the
HMAS Canberra as well as for the RAN’s
new MH-60R Seahawks and NH Industries’
MRH-90 naval support helicopters. According to Commander Adrian Capner, the air
commander onboard HMAS Canberra, the
landing demonstrated “that we are capable
of interacting with our coalition partners,
in particular the United States. It also shows
that we can adapt and remain agile to operate a whole range of international aircraft,
not just aircraft in the Australian fleet.” The

Australian Department of Defence has had
discussions over the potential acquisition
of MV-22Bs for its own forces but this has
not to date resulted in any firm statement of
requirement.
In contrast, Japan’s worries over the
maritime and territorial expansion of the
PRC in the East China Sea, as well as the ongoing belligerent attitude of the DPRK, has
resulted in her becoming the first international customer for the MV-22B in 2015 when
the government committed to the first five
of a requirement that is expected to eventually number 17 aircraft. On 19 July the US
DoD announced that the Bell-Boeing Joint
Project Office had been awarded a $544 million modification to an existing contract to
build the first four of Japan’s MV-22Bs. This
order is expected to be fulfilled by May 2020.
In terms of the MV-22B as a maritime
utility aircraft, the lessons that the Royal

Bell

basis for “a rapid acceleration in terms of
industrialising production in India” which
would lead to India becoming the global hub
for AS-565 family production.

Navy learned during the brief Falklands/
Malvinas conflict of 1982 should not be
forgotten. In an emergency, either military
or civilian, when ships have been laden
with stores and quickly dispatched to an
area of operations, there is invariably a
need to cross-deck supplies from one ship
to another. While standard helicopters can
do this, the ability of the MV-22B to carry a
heavy weight of stores internally and underslung operating at range, with speed and
endurance is of clear benefit. As a comparison, the MV-22B can carry 20000 pounds/lbs
(9070 kilograms/kgs) of internal or 15000lbs
(6800kgs) underslung cargo, compared to
the 8000lbs (3630kgs) load of the Sikorsky
CH-53D Sea Stallion.
Finally, the US DoD-managed Joint
Multi-Role Technology Demonstrator
(JMRTD) programme is expected to witness
its first demonstration flights in 2017. This
programme involves Bell Helicopter’s V-280
Valor tiltrotor and the Boeing-Sikorsky
SB-1 Defiant co-axial rotorcraft. The results
of this demonstration will help to structure the way forward for the creation of a
Future Vertical Lift (FVL) aircraft. This will
have maritime implications as the FVL is
intended to replace all of the US militaryoperated Boeing AH-64E Apache gunships
as well as Sikorsky’s UH-60 Black Hawk and
SH-60 Seahawk families medium-lift and
naval support utility helicopters over the
next three to four decades. This might lead
to a much more capable rotorcraft operating from surface combatants, potentially
eclipsing the strength and performance for
which the US Navy’s SH-60R Seahawk is
already renowned.

Bell Helicopter’s design for the
Joint Multi Role Technology
Demonstrator initiative
which, if successful, may
influence US Navy rotorcraft
policy from 2030 onwards.
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The Saab Trackfire RWS is shown in this
picture. The company believes that there
has been a blurring of the lines between
what is considered an RWS and what is
considered a conventional crewed system.

TURRETS
SYNDROME
Vehicle turrets are growing increasingly sophisticated in a
number of areas, from advances in ammunition to different uses
of automation. There has been a range of changes in recent years,
depending on calibre size and vehicle role. However, a number of
themes can be highlighted.
Gerrard Cowan
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s with all aspects of warfare,
the particular demands made
of turrets very much depend
on the nature of the foe. A
clear trend over the past decade has been a heightened appetite for Programmable Airburst Munitions (PABM) in
medium calibre weapons. This was initially
driven by a number of factors, notes Oyken
Eren, weapon systems and core engineering
manager at FNSS, a Turkish joint venture
involving BAE Systems and Nurol Holding,
including the need for more effective ammunition against widely dispersed troops
in the open, infantry behind cover, and
troops in trenches and bunkers. For more
information on the workings of airburst
munitions, please see the accompanying
How It Works box.

munitions in medium calibres, which it
views as allowing more flexibility to IFVs
during their missions, in terms of being
able to engage a range of targets. The Italian
company expects that within a few years,
airburst munitions will be the new standard
for medium calibre turrets. This has been
driven by changes on the battlefield such as
the rise of asymmetrical warfare (seemingly mismatched armed forces engaged in
conflict), in which it is necessary to defeat
an enemy at long distances; often the enemy
is lightly protected or hiding behind a wall,
or other makeshift fortification.
David Coughtrie, business director at
CTA International, a joint venture involving BAE Systems and Nexter, states that
“airburst natures are key”, pointing to their
uses in attacking “UAVs, helicopters, slowmoving air threats … If you can spot them,
which is the first difficulty, you’ve got to
Rafael

AIRBURST
PABMs have a number of advantages, Mr.
Eren explained. For example, they require fewer rounds than traditional high
explosive ammunition when used against
the targets outlined above. This provides
an increase in ‘stowed kills’, Mr. Eren
observed. This is an indication of how many
targets an Infantry Fighting Vehicle (IFV)
can effectively engage with the number of
rounds stowed inside the platform. Nevertheless, new targets are emerging, notably
the proliferation of Unmanned Aerial
Vehicles (UAVs) on the battlefield. Dealing
with UAVs is primarily the responsibility of air defence systems, Mr. Eren adds,
while IFVs face challenges in detecting
such aircraft in the first place, given that
the ranges and altitudes which some UAVs
fly at may necessitate a radar for detection.
“For low and slow-flying UAVs, turrets with
advanced fire control systems and airburst
munitions have a better chance of engaging
(UAVs) than with older turrets using conventional ammunition,” he stated. Such fire
control systems can be effective in detecting
the UAV and plotting a fire solution, with
airburst munitions dispersing fragments
in proximity to the UAV which may be sufficient to cause the aircraft’s destruction.
The rise of airburst ammunition was
highlighted by a number of companies as a
major development in the medium-calibre
space. Definitions differ, but medium
calibre weapons typically fall into the
12.7mm to 40mm category. Rune Werner,
vice president of Kongsberg’s Protech
Systems division, pointed to the “spread
of fragments that can be used for several
operations.” Leonardo (formerly Finmeccanica) also sees strong advantages in airburst
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A Rafael Samson
mini-RWS. The
company believes
there will be
an increase
in demand for
thousands of
RWSs in the
coming five years.

A CV-90 armed with a 35mm gun. This
calibre is without question the most
popular among Western countries
in the medium-calibre space, though
BAE Systems expects to see a rise in
calibre sizes in the future.

have something to take them out.”
The rise of UAVs is a major driver of
demand for airburst ammunition today,
notes Dan Lindell, platform manager for
the BAE Systems’ CV-90 tracked IFV for the
company’s Hägglunds division. This was
not the case when the company first introduced airburst munitions onto the CV-90
back in 2004, he said, when it was “mostly
(used against) soft targets.” The usefulness of airburst munitions was very calibre
driven, Mr. Lindell states. A 35mm round
could carry double the number of tungsten
pellets as a 30mm round, he said, making it
“doubly as attractive for one round in terms
of the amount of shrapnel it spreads.”
LETHALITY
Calibre size is of course a crucial factor
when it comes to lethality. The standard
choice for new gun procurements in the medium calibre arena has moved from 25mm
up to30mm or even 40mm, according to
Leonardo, with some armies looking interested in the possibility of increasing from
30mm to 40mm with a minor modification.
The increase in calibre sizes is driven by
a number of factors, including the ability
to engage targets at longer distances with
such weapons. In addition, using calibres
in the 30mm to 40mm range with airburst
munitions allows for fighting in both symmetrical (evenly-matched belligerents) and
asymmetrical scenarios using the same gun,
the Italian company told Armada.
The 30mm is without question the most
popular calibre in the West, Mr. Lindell
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added. However, he expects to see a rise
in the uptake of this calibre in the future,
particularly as other countries are working
with much larger calibres. “It’s a lot easier
to upgrade your lethality (compared to)
up-armouring (vehicles). It’s also more expensive to up-armour than to upgrade your
lethality,” he said.
Mr. Coughtrie echoed Mr. Lindell’s
assessment noting that the entry level for
medium-sized calibres “is now being sort of
reset.” While it was once the case that 20mm
would be the ‘entry-level’ calibre in the
medium calibre domain, 25mm would be
good, and 30mm would be best, “now we’re
finding that really 30mm is insufficient and
you’ve got to really go towards the 40mm
and 50mm (calibres).” For this reason, he
said that his company’s CTA-40 weapon
aimed to pack the power of a 50mm weapon,
within the volume of a 30mm: “50mm calibre, medium calibre on these turrets, is just
huge … you’ve got to have that performance,
but with a volume of something smaller.”
Likewise, Mr. Eren stated that he expects
the ‘older’ calibres such as 20mm and 25mm
to be replaced by larger and more lethal
calibres in the future. “For the very near future, I can say 30mm will stay as the popular
calibre, but depending on the evolution of
the threats, a trend towards larger calibres
may be expected.”
Much of the debate over calibres for
IFVs naturally comes down to cost. Mr. Eren
said, with ammunition prices rising rapidly
as calibres increase from 25mm to 40mm,
PABM (see above) could be particularly
expensive when compared with high-explosive ammunition. “However, as the serial
production of programmable ammunition
(munitions which can be electronically

How It Works: Airburst
As their name suggests, airburst munitions detonate above the surface. Principally employed against troops in the
open, or soft targets, airburst munitions
are particularly advantageous when
employing fragmentation. Detonated
above its target, an airburst munition
will disperse its effect evenly over a
wide area, whereas a munition detonating on the surface will always have
some of its power absorbed by the
ground. However, the latter munition is
more effective against fortified targets.

BAE Systems
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programmed to detonate in a particular
fashion) becomes more widespread, it is
expected that this price gap will eventually
decrease,” he added.
The demands being made of turrets
are growing all the time on an increasingly
complex battlefield with numerous targets.
There was a need for all sorts of weapons,
from machineguns to Anti-Tank Guided
Missiles (ATGMs), observes Yizhar Sahar,
director of marketing and business development for Rafael Advanced Defence System’s
land manoeuvre systems directorate. “The
main thing is the capability to have either a
turret that supports multiple weapons that
can be replaced by the crew, or a turret that
supports more than one weapon simultaneously, and in particular a cannon and/or a
machine gun with an additional launcher
for ATGMs,” he explained.
Leonardo also views the integration of
ATGMs into medium-calibre turrets as a
key development in recent years, as well as
the integration of Remote Weapon Stations
(RWS). Yet the increasing complexity of the
battlefield has impacts across the ranges
of calibres. On the large calibre side, the
requirements have shifted from “kind of
anti-armour-centric rounds to more multipurpose effects,” said Lieutenant Colonel
Kyle McFarland, product manager for
large calibre ammunition at the US Army’s
Ammunition Programme Executive Office
(PEO), which covers munitions ranging
from 105mm to 120mm. “Previous generations of munitions focused really just on
defeating thick and complex armours on a
tank-on-tank battlefield,” he told Armada.
Although they still need this capability
today, “they also require the ability to take
out bunkers (and) concrete structures in an
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BAE Systems has not yet placed
an RWS on the CV-90, primarily
because no customer has
requested this. However, the
company says it would have no
problem doing so, should such a
requirement emerge in the future.

urban environment,” as well as engaging
“dismounted personnel threats at extended
ranges. So (we have) really seen a transition for the munitions and how we have
to approach those things to get that broad
capability set.”
This had been driven by the increased
complexity of the battlefield, he said, which
has changed considerably from the days
of Operation DESERT STORM, the US-led
expulsion of Iraq from Kuwait in 1991, and
armoured formations taking on armoured
formations. “In Iraq and Afghanistan, and
other conflicts around the globe, you’ve
seen the rise of dismounted ATGM teams,
the need to fight in an urban environment
with a very diverse target set,” he said. “So
it’s not enough just to have anti-tank munitions on board. You need things to account
for that more diverse target set.” Lt. Col.
McFarland pointed to a number of areas of
potential development in the large calibre
domain in the coming years. For example,
he said that as technology enabled the
identification of targets at longer ranges,
the Ammunition PEO expected a need for
ammunition to be upgraded as well.
CREWED OR NOT?
A major theme in recent years has been the
rise of RWS and uninhabited turrets, with
different companies outlining the various
pros and cons of the systems. Mr. Lindell
said that BAE Systems had not placed an
unmanned turret on the CV-90 family as
yet, though this was simply because there
had not been customer demand. “We don’t
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have a problem at all to do that,” he added,
if such a requirement was requested. He
pointed to a number of positive characteristics vis-a-vis RWSs, arguing that such
turrets could be placed anywhere on the
vehicle, unlike a heavily-protected inhabited turret. That said, especially in a troopcarrying vehicle like an IFV, any potential
weight saved by using an uninhabited turret
could be counterbalanced by the need to
place the crew in the chassis, which would
take up storage volume that would have
been free when using an inhabited turret.
This meant the vehicle would have to be
larger, “and all the weight saving … has now
gone away. So that’s one of the problems.”
Nevertheless, RWS are capable of
accommodating the same lethality as
inhabited turrets, argued Mr. Eren. “All the
calibres that are used in crewed turrets can
also be integrated into remote systems,” he
said. “Remote turrets that are well designed
also offer (an) equivalent number of ready
rounds with the (inhabited) systems.” The
gun itself can have the same level of lethalnew the
FNSS
ArmadaisApr-May
1
ity whether
system
remote16.pdf
or crewed,

Leonardo believes. However, the broader
question is more complex, and depends on
the kind of turret in question. It could, for
example, be easier to manage a misfire in a
crewed turret, or to reload the weapon, the
company believes.
There has been and will continue to be a
“blurring of the lines between what is considered the ‘conventional’ RWS and what is
considered a conventional inhabited turret,”
notes Nils-Ola Svensson, head of business
development and sales, combat systems and
C4I solutions at Saab. The main discriminator for lethality is the base platform (the vehicle that the turret will equip) and the turret’s Size, Weight, Power and Cost (SWAPC)
considerations, rather than whether the
system is crewed or not. Mr. Svensson said
that while taking into account the time from
detection to effect (known as the kill chain),
electrical and electromechanical sensors
“still lag some way behind the (human eye) …
(although) these technologies greatly aid the
commander.”
He added that high-quality sensors and
3/16/16
12:01
PM
fire control
technology
were essential for

effectiveness, and when combined with a
stabilised aiming platform like the company’s Trackfire RWS allow “targets to be
detected, acquired and locked even when
the host platform is on the move, with
engagement taking place as soon as the host
platform comes to a stop, thereby increasing the host platform’s survivability”.
Rafael sees great potential for RWS in the
short to medium-term, Mr. Sahar said. “We
believe that in the coming five years, there
will be increasing demand for thousands of
RWSs worldwide,” he told Armada. RWSs
and crewed systems are complementary, in
Leonardo’s view. For example, an RWS may
be the best solution for a command post, in
order to save weight and space, though the
company argues that a crewed turret would
be the best choice for a high-intensity operation. Mr. Werner echoed this. While it was
possible that RWSs could one day replace
crewed turrets, Kongsberg did not envisage
it happening any day soon. “In theory, yes,
but Kongsberg believe crewed turrets will
be used for many years to come, side by side
with remote systems.”
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RATIONAL
GEOGRAPHIC
Geospatial Intelligence (GEOINT) is a key
capability for national defence and security, in
order to allow military forces to have detailed
awareness of the physical geography and
human activity within their own borders and
maritime approaches, and the theatres their
troops are, or will be, operating in.
Claire Apthorp

T

he military appetite for GEOINT is immense, and growing. Having the best possible
understanding of the physical
and human geography of an
area is a significant advantage for military
and humanitarian operations planning, allowing precise decisions to be made prior to
sending personnel, troops or first responders into a region.
The differentiator is persistence; the
value in GEOINT lies in it being continually
updated and informed by a range of imagery
and mapping sources. Such sources can
be commercial and government satellites,
reconnaissance aircraft and Unmanned
Aerial Vehicles (UAVs). These resources enable personnel to know that they are making decisions based on detailed up-to-date

information to maximise mission success.
EYES IN SPACE
In order to have truly comprehensive GEOINT military forces take a layered approach
to the assets they use to gather mapping and
imagery data. At the top sit the governmentowned satellites, such as the US NROL-45
satellite sent aloft on 10 February which
may gather Imagery Intelligence (IMINT)
for the US government, although the exact
role of this satellite remains highly classified. Government-owned satellites gather
IMINT worldwide or over specific areas of
interest, usually on a daily basis, allowing a
complex collection of IMINT to be gathered
over time. These satellites can be used for
various intelligence-gathering roles, with
some undertaking more covert surveil-
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lance roles than others. The US keeps its
reconnaissance satellites, operated by the
National Reconnaissance Office (NRO),
under wraps, with all operations and assets
classified since the mid-1970s.
In recent decades the NRO has launched
numerous satellites carrying payloads for
GEOINT imaging, communications, naval
Signals Intelligence (SIGINT), Electronic
Intelligence (ELINT), and radar and optical
imaging payloads for a range of classified surveillance missions supporting US
national security. Three of the NRO’s older
programmes; the KH-7 Gambit family, of
which 38 were launched between 1963 and
1967, the KH-8 Gambit-3 family and the
KH-9 Hexagon family (20 launches between
1971 and 1985) of IMINT satellites, were declassified in 2011, giving an insight into the

United Launch Alliance
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large and very critical reconnaissance satellites that will go into orbit in the next year to
a year and a half.”
The launch campaign continues apace,
with three new satellites launched during
2016 alone including the NROL-45 discussed
above, which has been joined in space by
NROL-37 launched in June and NROL-61
launched in July, with a further launch
scheduled for December.

A United Launch Alliance Atlas V rocket
carrying NROL-61 satellite lifts off
from Space Launch Complex-41, Cape
Canaveral airbase, Florida, in July 2016.

‘eyes in space’ capabilities the US military
benefited from during the Cold War. Together these systems provided new photoreconnaissance capabilities to penetrate denied
areas of the Soviet Union, Eastern Europe
and the Asia-Pacific.
The understanding that space reconnaissance assets provide information on the
capabilities, intentions and advancements
of those who oppose the US remains highly
relevant for the US Department of Defence
(DoD). In a speech at the 2010 National
Space Symposium, an annual gathering of
the US and international space community,
the then director of the NRO Bruce Carlson
said that the NRO was embarking on “the
most aggressive launch schedule that this
organisation has undertaken in the last
twenty-five years,” with a number of “very

National Reconnaissance Office

HIGH ALTITUDE ASSETS
Given the resources it takes to build, launch
and operate satellites that capture imagery
of the ground, it is logical that most countries’ space assets are dedicated to communications rather than reconnaissance. As
a result, many nations rely on data sharing
agreements with those countries, such as
the US, that prioritise spending in this area,
and supplement their capabilities with
other types of assets.
On 17 August the United Kingdom Ministry of Defence confirmed a move in this
direction, with the news that it had ordered
a third Zephyr-S UAV from Airbus’ defence

and space division as part of a $17.2 million
deal. The Zephyr-S is an ultra-lightweight
ultra-high altitude UAV capable of flying
at altitudes of 70000 feet/ft (5181 metres/m)
for up to 45 days at a time, earning it the title
of a High Altitude Pseudo Satellite because
it performs more like a satellite than a
conventional UAV. The first two units were
ordered in February 2016. According to the
MoD, the three UAVs will form part of an
Operational Concept Demonstrator trial
throughout 2017 to assess the Zephyr-S’
capabilities and explore its potential for use
by the UK armed forces as a next-generation
battlefield intelligence capability. The UAV
can carry payloads for communications
and surveillance to provide persistent
surveillance over land or sea; having three
units will allow two airframes to be tested
simultaneously and demonstrate operational handover to show that the capability
has the potential to be sustained indefinitely. “The Zephyr-S … can carry a payload
of about eleven pounds/lbs (five kilograms/
kgs), but within that constraint we can work
flexibly with the customer on the precise

Imagery captured by the
camera system carried by
the NRO's KH-8 Gambit-3
satellite, showing the
ammunition loading and
explosives plant Raketa
392 at Kemerovo in the
southern, central Soviet
Union in 1966.
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The Zephyr-S UAV
provides affordable,
persistent, and local
satellite-like services. It
can be used for a range of
military, security and civil
applications

equipment,” Jana Rosenmann, head of unmanned aerial systems at Airbus’ defence
and space division, told Armada. “For the
surveillance mission the Zephyr-S can be
equipped with an optical and/or infrared
camera providing centimetric resolution
(and) we have undertaken the first steps
in working on the next Zephyr-T version
with twin-tails which will carry around
four times greater payload and that takes us
into the area where it will be able to carry a
radar. So when you marry that to the underlying capability to remain on station over
a given area for days or weeks at a time, we
really have an incredibly powerful surveillance capability.”
Although the precise purposes for
which the MoD will use its Zephyr-S UAVs
have not been disclosed, it is likely to be a
form of geospatial reconnaissance. The
MoD has said that the acquisition is part
of its plan for stronger and better defence,
with their ability to gather “constant,
reliable information over vast geographical areas at a much greater level of detail
than ever before.” Ms. Rosenmann added,
“Clearly the big attraction is the unique
capability to provide persistent, satellitelike surveillance and with excellent
economics … It is very obvious that there are
scenarios right now where the Zephyr-S’
capability has huge potential; asymmetric
conflicts being fought in vast desert areas
for example, or disputes over large maritime

territories. The precise applications that
we are discussing with customers tend to be
quite sensitive but I don’t think there is any
question that the aircraft’s time has come.”
US EFFORTS
The US Air Force (USAF) also operates its
High Altitude Long Endurance (HALE)
asset, the Northrop Grumman RQ-4A/B
Global Hawk UAV, in support of GEOINT
operations. For around a decade the National
Geospatial Intelligence Agency (NGIA) has
identified this UAV as a cost-effective data
collection system to supplement domestic
assets for its National System of Geospatial
Intelligence (NSG) requirements. The NGIA is part
of the US Department of
Defence and is responsible
for gathering, analysing
and distributing GEOINT.
UAVs such as the RQ4A/B are also important
for multinational operations, as the imagery they

Synthetic aperture radar
imagery captured by an
RQ-4A/B UAV showing
flooding damage across
Louisiana and the Texas
Gulf region following
Hurricane Ike in 2008.
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collect can be shared with allies without
compromising the capabilities and operating
characteristics of US national reconnaissance systems. Along with the lower altitude
General Atomics MQ-1A/B Predator family
also operated by the USAF, the RQ-4A/B
carries remote sensing payloads to gather
GEOINT, including still imagery (visible and
infrared), full motion imagery, Synthetic
Aperture Radar (SAR) and light detection
and ranging (LIDAR) plus geophysical sensors that enables analysts to characterise the
earth in different ways. For more information on LIDAR, please see the How It Works
box accompanying this article.
REFERENCED IN SPACE
The GEOINT process does not end with
the capture of imagery by assets such as
satellites and HALE UAVs. In order for the
imagery to be useful to military operations
it must be represented geographically. At
its basic level this includes details of the
terrain and the physical features of the
landscape such as its gravimetric (measuring the strength of the Earth’s gravitational
field), geomagnetic (the measurement of the
Earth’s magnetic field), and hydrographic
(measuring the physical characteristics
of water) surveying data, so that decisions
can be made within a geographical context.
Mapping data can also be combined with
information about the physical and human
features of the landscape, such as buildings,
the location of hazards and resources, so
that military commanders can plan missions effectively.
This mapping data is usually provided
by commercial satellite operators under

Northrop Grumman
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The UK’s P-8A aircraft will
be based at RAF Lossiemouth
in Scotland, and will be
able to locate and track
hostile submarines, while
enhancing the UK’s maritime
search and rescue capability.

contract to national governments. Depending on the service, the entire world’s surface
may be mapped and rendered in 3D (three
dimensions) so that all planning can be
based on accurate and regularly-updated
geo-referenced data. Airbus’ defence and
space division provides this capability for
a number of nations including the German MoD. The company’s TanDEM-X and
TerraSAR-X satellites acquire high-resolution and wide-area images of the Earth’s
surface independent of weather conditions
with unique geometric accuracy. “Homogeneous, globally available DEM (Digital
Elevation Models which depict the ground’s
elevation and topography) of high accuracy
is a basic information layer for mapping and
mission planning,” states Gertrud Riegler,
head of SAR and WorldDEM product lines
at the company. “Environmental disasters,
humanitarian missions or political crises
require fast mission planning no matter
where in the world … The unrivalled accuracy on a global scale makes the WorldDEM the elevation model of choice for any
military projects requiring global terrain
information with a very high level of detail.”
According to Dr. Riegler, military users are
applying their tactical mapping capabilities
for an increasing number of roles, including mobility option planning and heavy
vehicle ‘trafficability’; that is the ability of
heavy vehicles to use particular stretches of

territory, optimised performance of smart
weapon systems, aircraft navigation in low
visibility conditions, low-altitude flight and
obstacle avoidance systems, plus landing
approach planning.
DECISION SUPPORT
As sensors proliferate around the battlefield, there is a wealth of data being collected that can be used to add the final layer
to GEOINT resources, such as the quicklychanging actions of enemy or insurgent
forces, the pattern of life pictures in a target
area, or the build-up of offensive assets in a
region. These decision support tools are the
vital ingredients that enable decision-making to be based on real-time information
with regard to both physical and human
factors in the landscape.
Surveillance of the maritime environment is a growing area of interest for many
nations, during a time when threats and
humanitarian crises are increasingly encroaching from the sea. The UK government
is currently working to expand its reconnaissance capabilities in maritime areas as
it looks to address the lessons learned from
recent deployments, such as UK combat
operations in Iraq between 2003 and 2009,
regarding the need for persistent Intelligence, Surveillance and Reconnaissance
(ISR).
According to the MoD in written an-
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swers provided to questions presented by
the House of Commons Defence Committee (which supervises government defence
policy) future maritime surveillance
enquiry, reconnaissance capabilities, available for 24 hours a day for the duration of an
operation, can be made up of “several different platforms with differing capabilities
operating in unison. Situational awareness
is generated and maintained through the

How It Works: LIDAR
LIDAR (Light Detection and Ranging) uses ultraviolet and near-ultraviolet
light. The light is transmitted, hits an
object and the time it takes to return
to the transmission source is measured.
Given that the speed of light is constant
at 161,987 nautical miles-per-second
(300,000 kilometres-per-second),
calculating the distance of an object
is achieved by multiplying the speed
of light by the time it has taken a light
photon to travel from and to the light
source and dividing this by two. LIDARs
can typically fire up to 150,000 pulse of
light per second at an object. By measuring the time it takes each of these
pulses to return, it is possible to draw
a very accurate ‘picture’ of the object
being targeted.

LAND WARFARE

The NGIA awarded BAE Systems a
five-year contract with an estimated
total value of $335 million to support
transforming the collection, maintenance,
and utilisation of geospatial intelligence.

In 2016 the MoD announced a significant
new programme, with the news that it will
acquire nine P-8A Poseidon MPA. Confirmed in July, the aircraft will carry out
high- and low-level airborne maritime and
overland surveillance for extended periods,
conducting wide-area search of oceans to
locate small boats and drop rescue life-rafts
and equipment to vessels in distress.
CREATING INTELLIGENCE
The wealth of data available to create
GEOINT is of use only if it can be arranged, integrated and extracted easily in a
user-friendly way. This requires GEOINT
processing systems that bring together all
available data and allow the user to see what
they need to know about an area of interest
in real time, and to customise data to suit
the mission at hand. Commercial providers
play an important role here. Esri’s geographic information system ArcGIS is used
by defence forces worldwide for creating
maps, compiling geographic data, analysing
mapped information, sharing and discovering geographic information, using maps
and geographic information in a range of
applications, and managing geographic
information in a database.
ArcGIS supports military intelligence
analysts with a platform for advanced analytic methodologies and innovative tools, allowing raw data to be converted into relevant
information through spatial, temporal and
contextual analysis. It fuses information from
sensors, databases and field operators to provide understanding of the environment, and
allows users to collaborate and share missioncritical information. Esri’s product is widely
used in the UK defence community; the British Army Headquarters Land Forces uses
ArcGIS to coordinate military support for the
emergency services, providing information
BAE Systems

synthesis of several maritime surveillance
collection capabilities, overhead satellites,
manned and unmanned platforms, and
ships and submarines.”
According to the MoD, the UK exploits
US satellite products, notably IMINT and
SIGINT gathering processes, to support its
wider maritime surveillance operations,
along with purchased unclassified commercial satellite services for capabilities including high-definition imagery and Automatic
Identification Services (AIS). The latter is
a satellite communications-based vessel
identification system mandated by the
International Maritime Organisation for all
vessels displacing in excess of 300 tons.
Now, steps are being taken to address
the need for greater maritime surveillance
from UK-owned assets. This capability is
currently provided largely by surface vessels and submarines, with video and still
surveillance imagery provided in part by
the MoD’s Project Picasso. This provides
a national capability for the provision of
strategic IMINT and GEOINT to the MoD,
to deployed forces and to other government
departments through the exploitation of
data gathered from national and multinational collection assets.
The decision by the MoD in 2010 not to
bring the Hawker Siddeley/BAE Systems’
Nimrod MRA4 Maritime Patrol (MPA) into
service has reduced its ability to conduct
strategic intelligence gathering tasks, with
no single asset capable of offsetting the resulting capability gap. To address this gap, a
number of new acquisitions are being made.

on what facilities and resources are available,
through the medium of maps. Military and
civilian information is instantly available,
with interfaces for existing databases and applications all presented with regards to where
resources, hazards and incidents are located.
ArcGIS is also used for military air operations by the Royal Air Force to support the
management, analysis and integration of geospatial data. It gives commanders the ability
to plan air activities, visualise and understand
the operational and tactical levels, ingest new
information quickly and understand its context for missions such as dynamic targeting,
personnel recovery and ISR.
OPEN SOURCE
BAE Systems works with the NGIA in this
area (see above), supporting its Map of the
World project as part of the NGIA GEOINT
Data Services Programme. The company
will assist in transforming the collection,
maintenance and utilisation of GEOINT
data and products to provide solutions that
give US military commanders clearer onthe-ground intelligence pictures to enhance
situational awareness and mission planning. BAE Systems works with new data
sources, including open source intelligence,
and NGIA archive data.
Open source data is becoming increasingly relevant as organisations look to
harness the power of crowd source mapping for geospatial ‘big data’ analysis. The
NGIA is working with DigitalGlobe (as of
June 2015) on an open source toolkit for
collaborative mapping. The project, called
Hootenanny (a Scottish word referring to a
celebration), provides a scalable processing engine and interactive editing interface
to enable rapid conflation of map features
generated from satellite imagery, UAVs and
mobile devices.
The system’s design is based on publically-available GEOINT, such as the usergenerated mapping community Open Street
Map, which use satellite imagery to capture
the geometry and metadata (information)
regarding roads, buildings, and points of
interest to create high quality maps and
enable analytical functions like routing,
suitability analysis or predictive modelling.
Although drawn from unclassified sources,
the resulting databases have the capacity to
add value to classified data, and offer a model
that can be replicated across different industries for cost-effective solutions for military
organisations looking to supplement their
GEOINT capabilities in certain areas.
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STIRLING

Despite being trained to conduct groundbased and airborne operations, maritime
special forces must remain equipped to
conduct combat diver missions which can
include surveillance and reconnaissance,
mine clearance and underwater demolitions.

STRIKE FROM THE SEA

Armada launches its new Stirling column providing the latest news and developments in the Special
Forces community. Named after David Stirling, the founder of the Special Air Service, we hope he would
have enjoyed it.
Andrew White

D

espite ongoing operations
on land involving Special
Operations Forces (SOF),
most notably in the Iraqi and
Syrian theatres, directed
against the Islamic State of Iraq and Syria
insurgent organisation, attention continues
to be focused on maritime SOF operations
around the world. This could translate into
increased government backing around the
world regarding the design, development
and procurement of specialist technology
and equipment.
The US Special Operations Command
(USSOCOM) and its subcomponent, the
Naval Special Warfare (NSW) Command
which controls the country’s US Navy SEAL
(Sea, Air, Land) Teams is responding to such
priorities. On 23 July, the NSW completed

a consultation regarding a Broad Agency
Announcement (BAA), a US government
solicitation for research and development
assistance, as opposed to specific products or
capabilities, to address future ‘Expeditionary
and Naval Special Warfare Capability
Challenges’. According to the solicitation,
the NSW seeks to identify technologies
that “enhance and/or accelerate military
capabilities which directly address
expeditionary warfare and Naval Special
Warfare capability challenges by meeting
urgent/emergent operational needs.”
Seeking to adopt selected technologies
via urgent operational requirements within
a two-year timeframe, the NSW added:
“The projected annual cost must be less
than $1 million per project and involve
efforts … which will include a technical

36 ARMADAINTERNATIONAL.COM - OCTOBER/NOVEMBER 2016

demonstration in order to expedite
technology transition from the laboratory
to operational use.” Reflecting demands
from contemporary theatres, and potential
future operations, the BAA-triggered
NSW focus concentrates on four key areas
including mine warfare, naval special
warfare, expeditionary pre-positioning and
logistics, and naval expeditionary combat.
MINE WARFARE
Mine warfare requirements consider
technology allowing maritime SOF to
detect and engage sea mines with improved
detection sensors, automatic target
recognition, computer-aided detection and
computer aided classification, real-time
data transfer of high definition sonar data,
and beyond-line-of-sight communications,

NSW AND LOGISTICS
The second NSW BAA (see above)
focuses on naval special warfare and the
identification of technologies to improve
multi-intelligence (gathering imagery and
electronic intelligence, for example) and
multi-spectral (which can gather infrared
and visual imagery, for example) sensors
to provide enhanced situational awareness
for operators as well as to manned and
unmanned surface and sub-surface
platforms. According to the BAA, NSW
is also considering solutions to optimise
technology used at dusk and dawn, as well
as low profile (discreet), multi-spectral, and
multi-sensor capabilities, able to connect to
existing maritime platform C2 systems.

US Navy SEALs
conduct maritime
interdiction and vessel
board and search drills
using vertical ladders
to gain access onto the
deck of a vessel.

US Navy

to handle large volumes of sonar data plus
Command and Control (C2) direction for
off-board platforms performing mine
countermeasures work. Additionally,
the NSW has been considering other
technologies capable of extending the
capabilities of off-board sensor platforms
such as Unmanned Surface Vessels (USVs)
for mine warfare. One example of such
technology is Swiftships’ development
of its autonomous Anaconda Special
Operations Craft Riverine (SOCR) highspeed SOF vessel which began phase two of
its development on 2 August 2016. Having
lost out on a USSOCOM solicitation to US
Marine, to provide the NSW with a SOCR
capability, Swiftships made the decision
to develop the platform into an unmanned
vessel. The company has announced a
strategic partnership with ICS Nett to focus
on developing a “complete autonomy”
solution for the SOCR as well as a test and
evaluation programme to replicate relevant
operational environments where such a
craft could be employed in the future.
Speaking to Armada, a Swiftships’
spokesperson explained how the Anaconda
SOCR boat’s remote controls would be
updated to enable the use of satellite
navigation: “The current Anaconda model
lacks closed loop data from the boat that is
needed to adjust control actions; to combat
this, an additional sensor interface will be
equipped to transmit relevant boat data
back to the operator console as necessary.”
Maritime SOF sources explained to
Armada how such an USV could be used
for a variety of tasks including standoff C2, fire support, troop insertion and
extraction, maritime interdiction, and
mine warfare inspections.

US Navy

STIRLING

Despite a renewed
emphasis on maritime
special operations and
combat diving rotary wing
assets remain a premier
choice for troops to gain
footholds on board vessels
using fast-rope rappelling
techniques.

NSW’s third area of interest refers to
the growing importance of expeditionary
pre-positioning and logistics challenges,
which the BAA explained, comprised
demand for equipment allowing for more
efficient distribution from the sea base
to the individual user. “Technology that
is a robust, highly mobile, automated
information technology system with
total asset visibility and assured receipt
confirmation in order to provide a (holistic)
view of the entire logistics chain accessible
to small units of distributed, highly mobile
forces,” is a key NSW requirement.
On 19 August 2016, the USSOCOM
released a Request for Proposal (RFP) for the
renewal of the Special Operations Forces
Global Logistics Support Services (SOF
GLSS) contract, currently being executed

by Lockheed Martin. This encompasses
a ten-year programme to support
special operations globally, a USSOCOM
spokesperson explained to Armada.
Following the publication of a draft RFP
in April 2016, bidders including Lockheed
Martin, L-3 and CACI are expecting to
respond to the solicitation with the Command
anticipating to select a preferred partner in
the third quarter of 2017. The contract itself
would not begin until 2018, it was added.
The GLSS contract will encompass
a wide range of support solutions for
the USSOCOM including maintenance
and sustainment services, with the
winning bidder reporting directly to the
Programme Executive Office for Special
Operations Forces Support Activity.
Specific requirements will include support
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Swiftships

STIRLING

Swiftships has initiated the second
phase of development for its
Anaconda unmanned surface vessel
with a specific emphasis being made
to integrate further autonomy and
artificial intelligence capabilities.

of design and development contracts,
disposal of platforms and systems, support
of aircraft and platform lifecycles as well as
modifications and critical infrastructure
support, according to Lockheed Martin
sources. Speaking to Armada, Paul Lemmo,
senior vice president for corporate strategy
and business development at the firm,
described how the contract would continue
to be a critical element of USSOCOM’s
capabilities. “The operational tempo
for USSOCOM has really grown with a
significant number of actions (performed)
by SOF,” he said referring to the speed and
agility required to fulfil such requirements
in line with USSOCOM demands. As an
example, Mr. Lemmo highlighted how
such “high velocity” requirements would
generally need to be administered within
ten days, compared to more conventional
requirements which could be satisfied
within 30 to 90 days.
EXPEDITIONARY COMBAT
The final element of the NSW’s BAA
encompasses naval expeditionary combat
and technologies that are capable of
improving the soldier’s ability to interact
with target populations, identify threat
activities, solve complex problems
and adapt to situations faster than an
adversary. Specifically, areas of interest
include technologies which can ‘enhance’
naval construction, disaster preparation
and recovery efforts; the ability to allow
operators to better analyse and handle
foreign and domestic explosives, counter
explosive hazards, including Improvised
Explosive Devices (IEDs), Weapons of
Mass Destruction (WMD) and underwater
mines. The NSW is also seeking technologies

which can optimise
operations in littoral
and riverine environments including
maritime security
operations, high value
asset defence and
escort, protection of
critical maritime infrastructure, and the
conduct of combat
operations.

INSERTION
Arguably the most notable of SOF insertion
programmes for maritime operations is the
USSOCOM Dry Combat Submersible (DCS)
concept which aims to design and develop
a next-generation miniature submarine
for US Navy SEALs. In July 2016, reports
emerged of a $166 million contract with
Lockheed Martin for the provision of three
such platforms capable of carrying between
six and eight operators, and used for covert
insertion and extraction to and from areas
of operation.
Used widely by SOF and combat diver
units, such craft can be deployed submerged
from submarine dry docks allowing special
operations teams to remain undetected
ahead of beach landings, for example.
However, confidential sources informed
Armada that this latest DCS would have
to be launched and recovered by surface
vessels. According to USSOCOM sources,
the trio of DCSs will be delivered to the
Command in 2018 as part of a Joint Urgent
Operational Need.
The DCS contract aims to provide a
“dry environment, diver lock-in/lockout, undersea mobility capability”. The
latest DCS iteration comprises a variant of
Lockheed Martin’s S301 submarine which
displaces 30 tons. The electric motor driven
vessel is capable of diving down to a depth
of 57 metres (190 feet) with a maximum
operational range of 60 nautical miles (60
kilometres). The vessel features two topside
hatches from which SEALs can extract
themselves when wearing personal diving
equipment to approach target areas or dropoff sites although the vessel’s protection
remains highly classified. DCS craft will
also allow SEAL teams to covertly approach
ships, harbours and other infrastructure.
Additional options are being offered
to the maritime SOF community from
STIDD Military whose range of products
includes the Diver Propulsion Device (DPD)
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and Multi-Role Combatant Craft (MRCC).
STIDD’s DPD is currently in service with
undisclosed SOF globally as well as the NSW
as an underwater mobility platform. The
DPD provides operators with the capability
to deploy down to an operating depth of 80
metres (262 feet) submerged. It is available
in Standard, Extended Range (ER) and
Dual Thruster configurations with the ER
variant reliant on higher capacity lithiumion batteries allowing the craft to double
its undisclosed range. Meanwhile, the Dual
Thruster model allows users to deploy
at increased speed and range with the
integration of two redundant propulsion
systems, meaning this particular variant
is capable of travelling up to a third faster
than other models. All models, however,
have the capability to tow up to three or four
combat divers behind them as well as their
associated personal equipment, STIDD
officials explained to Armada.
Elsewhere, STIDD’s MRCC comprises
a medium-sized, rigid hull, multipurpose
maritime platform capable of being
operated as a surface vessel as well as a
semi-submerged and fully submerged
platform. According to STIDD, the MRCC
is manufactured with marine grade
aluminium and composite materials
allowing the craft to extend endurance
and travel at higher speeds with additional
cargo compared to previous designs. The
vessel can be launched and recovered
from “multiple ship, aircraft and land”
platforms, the company added, as well as
being airdropped from aircraft including
Lockheed Martin C-130 family turboprop
and Boeing C-17A Globesmaster-III
turbofan freighters. According to STIDD,
operators and combat divers being
inserted into an area of operation can be
trained within two weeks to operate the
MRCC. Due to its surface and sub-surface
capabilities, the MRCC can also be easily
hidden on the seabed for up to three days, a
technique routinely used by special forces
operating inflatable boats for covert special
reconnaissance and direct action tasks.
Covert or discreet insertion into target
areas remains just one element of maritime
special operations. Speaking to Armada,
executives from Patriot 3 Marine explained
how the firm continued to position itself to
provide “next-generation (equipment) for
maritime operators”. The company’s products
include its Jetboots technology designed
propel combat divers below the surface using
reduced noise brushless motors running on

US Navy
Alongside mobility,
efforts continue to
improve the lethality
of specials forces units,
including those operating
in the maritime domain.

lithium-ion batteries. “Military units around the world are realising
the potential of … combat swimmers equipped with the unprecedented
mobility of Jetboots for reconnaissance, search and rescue, patrol and
hull inspections (being) just some of the uses available,” a company
spokesperson explained. Already approved by the US Department of
Defence (DoD), the technology comprises two thrusters (positioned
on the outside of each thigh), a single control unit with single battery, a
waist belt, waterproof cabling set, and transport case.
The control unit features lights to indicate battery status
which can be turned off during covert insertion and extraction
operations to avoid compromise while the thrusters are
positioned in waterproof aluminium housings with black,
ruggedised and anodized coating to enhance camouflage. Patriot
3 Marine is also offering up its Micro Navigation Board (MNB)
which includes a Suunto compass, which can be illuminated in
dark conditions. The MNB is attached via a leash to the operator
should it be dropped.
LETHALITY
Finally in the maritime domain, the NSW Command is responding
to the demand from special forces operating in the maritime
domain for enhanced close quarter combat training. As NATO
(North Atlantic Treaty Organisation) SOF sources explained to
Armada, combat missions in the Middle East where SOF continue
to work in a Train, Advise and Assist capacity for local forces, are
seeing operators sometimes get very ‘close and personal’ with
enemy combatants. As one source explained: “There used to be a
myth that Special Forces used to train in underwater knife fighting.
Well, it appears this might soon be the case.” On 9 August, the
NSW Command released a solicitation calling for the commercial
sector to provide troops with a comprehensive training package
geared towards countering ‘Edged Weapons and Close Quarters
Combatives’. “The purpose of this training is to provide NSW
personnel with skills for close arms combat with edged weapons
for low visibility operations during deployment and to maintain
reasonable levels of force protection,” the solicitation reads.
One can expect that more information regarding this, and other,
BAA initiatives will be revealed in the coming years, as the NSW and
research and development communities move these aspirations
to reality. These developments, and many others in the shadowy
world of special forces will be covered with Armada’s characteristic
analytically rigorous approach in future Stirling columns.
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As Armada was going to press,
the Democratic People’s
Republic of Korea (DPRK)
launched three ballistic missiles
off its eastern coast towards the
Yellow Sea on 4 September. Such
actions indicate that Ballistic
Missile Defence (BMD) will
continue to be in demand.
Thomas Withington

T

he DPRK government under
its Supreme Leader Kim Jongun has a fondness for ballistic
missiles. Like his father the
‘Dear Leader’ Kim Jong-il, who
tested three ballistic missiles of varying
shapes and sizes during his time in office
between 1994 and 2011, his son has continued
this family tradition. Since assuming
leadership of the hermit kingdom, he
has performed two ballistic missile tests,
claimed to have test fired a SubmarineLaunched Ballistic Missile (SLBM),
launched a satellite as of August, and claims
to be in possession of an Intercontinental
Ballistic Missile (ICBM) capable of hitting
targets in the United States from the DPRK.
As always, the DPRK’s claims are peppered
with hyperbole and are thus nigh-on
impossible to verify. However, what is
indisputable is that the country is working
hard to obtain the technology needed to
build ballistic missiles which can threaten
the United States, her allies around the
Asia-Pacific, and other countries within
and without the region.
IRAN
The DPRK is not alone in its ballistic missile
machinations. Other so-called ‘Rogue
States;’ a term coined by Anthony Lake,
President Bill Clinton’s National Security
Advisor in a 1994 article for the journal

MBDA is developing its
Aster-30 SAM into the
Aster-30 Block-NT which
could provide an at-sea BMD
capability for a number of
European nations including
the United Kingdom and Italy.

Foreign Affairs; or nations falling under the
more hipster-friendly ‘countries of concern’
epithet, are also said to be working on such
technology. The Islamic Republic of Iran has
maintained a ballistic missile programme
despite agreeing the Joint Comprehensive
Plan of Action with the European Union,
France, Germany, the People’s Republic
of China, Russia, the United States and
the United Kingdom on 14 July 2015. This
pledges Iran to eliminate its stockpile of
medium-enriched uranium, which can be
used to make nuclear weapons, cut is lowenriched uranium stockpile by 98 percent,
and reduce by two-thirds the number of
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gas centrifuges it has in operation, among
other requirements. The latter equipment
is essential for the separation of the isotope
Uranium-238 from Uranium-235, both of
which are vital ingredients for nuclear
weapons. In response, a significant number
of sanctions which had been imposed on
Iran as a response to its nuclear weapons
programme by the international community
will be lifted.
Nevertheless, the conclusion of the
Iranian nuclear deal has not stopped the
Islamic Republic from investing into
rocket technology which can be used as a
precursor for ballistic missile development.

LAND FORCES

to be operational in 2018. The second site,
already declared operational this May, is at
Deveselu airbase in southern Romania. This
latter facility will be equipped with RIM161 SM-3 Block-1B SAMs, and is expected
to upgrade to the RIM-161 SM-3 Block-2A
missile before 2022, with this weapon
possibly being replaced by the RIM-161 SM-3
Block-2B SAM after 2022. Moreover, on 11
August, Lockheed Martin announced that
it has received a contract worth $36 million
to commence the installation of the Aegis
Ashore equipment for the facility in Poland,
with the completion of work expected by
2018. In tandem with the development and
fielding of the Aegis CMS, work continues
on refining the SAMs which will equip these
facilities and US Navy warships capable of
performing the BMD mission.
As this article was being written, news
reached Armada that the first test firing of
Raytheon’s RIM-161 SM-3 Block-2A SAM
may occur in October. During the test, the
missile is expected to engage a MediumRange Ballistic Missile (MRBM) target.
The RIM-161 SM-3 Block-2A SAM can be
fired from both naval vessels and the land
facilities discussed above. In design terms,
one of the key differences between this
weapon, and legacy RIM-161 SM-3 family
missiles is that the RIM-161 SM-3 Block2A SAM includes larger second and third
stages to increase the missile’s range, and
give it the velocity needed to hit MRBMs.
Modifications to the missile’s software will

assist in this regard. Production of the RIM161 SM-3 Block-2A SAM could commence in
2017, with its deployment on land occurring
from 2018.
THAAD
As noted above, the THAAD system
represents an important part of the
MDA’s efforts. This July, the governments
of the Republic of Korea (RoK) and the
United States agreed to deploy a THAAD
battery, operated by the US Army, to the
RoK to provide protection against any
DPRK ballistic missile attack towards its
southern neighbour. However, the DoD
has announced no timeline as to when
this deployment could occur. The missile
employed by the THAAD has a range of
108nm (200km) and is capable of reaching
an 81nm (150km) altitude, with target
detection and fire control provided by
the THAAD’s accompanying AN/TPY-2
X-band (8.5-10.68GHz) radar. Reports
earlier in the year in March stated that
the US Army’s Space and Missile Defence
Command, which commands THAAD,
was considering deploying batteries in
Europe and the Middle East, which could
presumably provide protection against
Iranian ballistic missile launches, with
the Japanese government announcing in
November 2015 that it was also considering
the deployment of a THAAD system from
the US Army to counter DPRK ballistic
missile launches.
US DoD

On 30 August, it was reported that Iran was
planning to launch its Dousti (Friendship)
satellite into space by late March 2017.
Furthermore, in early August, the US
Department of Defence (DoD) partially
published a report which warned that Iran
retained “a substantial inventory of missiles
capable of reaching targets throughout the
(Middle East) region, including US military
bases and Israel.” This forthcoming satellite
launch will concentrate minds in the US, and
US allies throughout the Middle East and
the wider world once again, given that space
launch vehicles (space rockets to the rest of
us), can be used as ICBMs which typically
have a minimum range of circa 2969 nautical
miles/nm (5500 kilometres/km).
It is against this backdrop of continuing
investment into ballistic missile technology
by the Iranian and the DPRK governments
that Ballistic Missile Defence activities are
continuing in the United States, and around
the world. In the US, BMD efforts are
coordinated by the Missile Defence Agency
(MDA), itself part of the DoD. The MDA
described its work in a written statement
to Armada stating that its mission is, “to
develop and deploy a layered, limited
ballistic missile defence system to defend
the United States, its deployed forces, allies
and friends from ballistic missile attacks
of all ranges in all phases of flight.” At the
heart of this are three flagship initiatives
which the MDA leads: the employment
of the Lockheed Martin Aegis Combat
Management System (CMS) used on
board the US Navy’s ‘Arleigh Burke’ and
‘Ticonderoga’ class destroyers and cruisers,
and for the so-called ‘Aegis Ashore’ facilities
discussed below; the Terminal High
Altitude Area Defence (THAAD) Surfaceto-Air Missile (SAM) system produced by
the same company; and the Boeing-lead
Ground-Based Midcourse Defence (GMD)
effort which also employs SAMS.
As noted above, the Aegis CMS is used
both on US naval vessels and at shore
facilities. Over the past twelve months, work
has continued at two sites, one in Romania
and the other in Poland, to activate a SAM
facility equipped with the Aegis CMS and
Lockheed Martin’s AN/SPY-1D S-band
(2.3-2.5/2.7-3.7 Gigaherz/GHz) radar at
each facility, and with Raytheon’s RIM-161
Standard Missile-3 (SM-3) Block-1A SAMs
to protect Europe from ballistic missiles
launched by Iran. The Polish facility will
be located at Skupsk-Redzikowo airbase in
the north of the country, which is expected

US BMD efforts are gathering
pace with the activation of
the so-called ‘Aegis Ashore’
facility in Romania declared
operational this May.
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Clear airbase in Alaska already forms a
key part of the US GMD initiative. This
site will soon receive the new Long
Range Discrimination Radar, intended
to enhance ballistic missile detection
and discrimination.

GMD
Boeing’s GMD effort provides the
third part of the MDA’s missile defence
activities. As with the THAAD and Aegis
Ashore systems, work has been continuing
on the GMD programme during the
last twelve months. It was revealed in
media reports in mid-August that the
United States Air Force’ Long Range
Discrimination Radar (LRDR) which
is being constructed at Clear airbase in
central Alaska will commence service
in 2020, following an award to Lockheed
Martin for $784 million to this end in
October 2015. The LRDR will provide the
detection of incoming ballistic missiles
launched by Iran or by the DPRK. The
radar, as the written statement from
the MDA notes, forms a key part of US
BMD efforts: “The agency is taking steps
to improve sensor discrimination (to
distinguish ballistic missiles from decoys)
to better enable (soldiers) to determine the
lethal payload in a target cluster (which
includes both real and decoy warheads)
and assess whether (the missile) has been
hit (during its interception). Development
of the Long Range Discrimination Radar …
will improve system target discrimination
and assessment capabilities.”
The GMD is intended to protect the
Continental United States (CONUS) against
limited intermediate and intercontinental
range missiles. The former have ranges
of between 1619nm (3000km) and
2969.7nm(5500km). The GMD employs
SAMs and radar to detect and then engage
incoming ballistic missiles following their

launch. This occurs when they are at an
altitude of around 647nm (1200km). The
ballistic missiles are then intercepted
using Raytheon’s Exoatmospheric Kill
Vehicle (EKV) mounted on an Orbital
Sciences Ground-Based Interceptor
SAM. Two versions of the EKV currently
exist: the Capability Enhancement-1 (CEI) and CE-II. Deliveries of
the CE-II to equip the GMD
launch sites commenced in
early 2015. The CE-I and CE-II
represent different interceptor
standards. Development of
the CE-I commenced in 2002
as a prototype design with
some upgrades to address
obsolescence. In 2004, the
MDA embarked upon the
development of the CE-II to
address CE-I obsolescence
and other problems noted
during the ongoing flight
test programme. Further
improvements were made
as a result of the CE-II
Block-I development which
commenced in 2010, with
additional upgrades as a result

Israel is forging ahead with its
Arrow-3 SAM system. To date, this has
performed five flight tests, including a
particularly complex test performed
in December 2015.
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of lessons learnt during the CE-II flight
test programme commencing in 2011. The
CE-II design has since been redeveloped as
the Redesigned Kill Vehicle which should
commence production in 2020, following an
initial flight test in 2018.
NON!US EFFORTS
Away from the activities of the missile
defence agency, European companies
such as MBDA are ploughing investment
into BMD efforts. A written statement
supplied to Armada by the firm noted that
it is currently developing a new version of
its Aster-30 SAM, known as the Aster-30
Block-1NT. The firm disclosed that this
missile will have a Ka-band (13.4-14/15.717.7GHz) radar sensor. Ka-band radar can
provide very sharp imagery, and the firm
continues that this new sensor “will enable
the interception of ballistic missiles
equipped with separable warheads at
ranges of up to 809nm (1500km).” In
particular, the company believe that this
new version of the Aster-30 will provide
a robust riposte to ballistic missiles
which are designed to manoeuvre; a tactic
intended to make their interception
more difficult. These missiles are being
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US DoD
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earmarked for the Marina Militaire (Italian
Navy’s) new multi-purpose patrol ships,
six of which have been ordered with the
option for an additional two vessels. A
development contract involving France
and Italy regarding the Aster-30 Block1NT was signed by the two countries in
June 2016. Moreover, during the FrancoBritish government summit held in
Amiens in northern France this March,
the UK declared that this weapon was
being considered for the Royal Navy’s
‘Type-45/Daring’ class destroyers,
although announced no date as to when
the integration of this weapon could occur.
That said, the firm revealed to Armada
that the Aster-30 Block-1NT could become
available in the 2020-2025 timeframe.
Much like the United States, Israel
is also concerned about the threat from
Iranian ballistic missiles. At the forefront
of its BMD efforts is the Israel Aerospace
Industries (IAI) Arrow-3 SAM system
which is being developed with assistance
from Boeing. The Arrow-3 is intended
to intercept incoming ballistic missiles

at 53.9nm (100km) altitude, causing
destruction by kinetic impact, much
like the GMD programme. Since the
commencement of the Arrow-initiative
in 2008, the United States has contributed
around $449.2 million of funding $74.7
million of which was dispersed in 2015.
Amit Haimovich, director of business
development and marketing at IAI’s MLM
division, told Armada that successful
tests of the Arrow-3 SAM have been
performed during the last 18 months and
that “development is up and running
and on schedule. Everything looks very
good and we are keeping up the hard
work.” The Arrow-3’s latest test occurred
on 10 December 2015, when the SAM was
subjected to an experiment to ascertain
its performance in detecting, identifying,
tracking and then discriminating against
a real and decoy warhead which was sent
into space by a Rafael Advanced Defence
Systems Silver Sparrow air-launched
target. To date, since 2011, five flight tests
of the Arrow-3 have been performed,
including this most recent test.

Short of Iran and the DPRK foregoing
their ballistic missile programmes it
seems unlikely that BMD efforts around
the world will slow any time soon. As the
MDA observed in its statement, “The threat
continues to grow as potential adversaries
are acquiring a greater number of ballistic
missiles and making them more complex,
survivable, reliable and accurate. As the
threat is growing, so is the demand for
greater ballistic missile defence capability.”
Present day BMD efforts owe much to
the former US President Ronald Reagan
who launched the Strategic Defence
Initiative (SDI), dubbed ‘Star Wars’,
which commenced in 1984 with the aim
of developing a ground and space-based
BMD system to destroy ICBMs and SLBMs
launched from the Soviet Union. One
year after launching the SDI, Mr. Reagan
stated that “we are not going to tolerate
attacks from outlaw states by the strangest
collection of misfits, looney tunes and
squalid criminals.” Today’s BMD initiatives
indicate this to be as true today as it was
during the height of the Cold War.
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Around the world, navies are procuring multipurpose and flexible
frigates and destroyers with new generation sensors and weapons
capable of accomplishing a wide-range of missions with reduced
personnel, procurement and life-cycle costs.
Luca Peruzzi
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F

or example, the Franco-Italian
FREMM (Frégate Européenne
Multi-Mission/Fregata Europea
Multi-Missione) European
multi-role frigate remains
the most ambitious and largest European
naval initiative of its kind, with eight
frigates ordered by France and ten by Italy.
Between 2014 and 2019 the Marine Nationale
(French Navy) expects to retain a fleet
of 15 frigates including eight ‘Aquitaine’
class FREMM frigates, six of which will be
configured for Anti-Submarine Warfare
(ASW) with two optimised for air defence.
In addition to the FS Aquitaine, the lead
ship in the class declared fully operational
in December 2015 with the completed
integration of its MBDA MDCN (Missile
de Croisiére Naval) naval surface-to-

DCNS

Italian Navy
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The third ‘Aquitaine’ class frigate for the
French Navy, the FS Languedoc, is seen
here underway. The navy is expected to
take delivery of a further three examples
by 2019.

The Italian Navy operates both general
purpose and dedicated ASW versions
of its ‘Bergamini’ class of frigates. The
ASW version, of which four have been
delivered, is shown here.

surface cruise missile, the French Navy
has commissioned two additional FREMM
ships, the FS Provence and FS Languedoc,
and a further three are expected to be
commissioned by 2019 (FS Auvergne, FS
Bretagne and FS Normandie), while the two
air defence ships, FS Alsace and FS Loraine
are expected to be commissioned by 2022.
Beyond the ‘Aquitaine’ class, the French
Navy has launched the Frégates de Taille
Intermédiaire (Intermediate Sized Frigate)
programme of five ships, the first of which
could be delivered in 2023.
The French ‘Aquitaine’ class use a
Combined Diesel Electric or Gas Propulsion
(CODLOG) system based on a General
Electric (GE) 32 MW LM-2500+G4 gas
turbine and two Jeamount electric motors
and four MTU diesel generators providing a

maximum speed of 27 knots (50 kilometresper-hour) and a quiet low-to-medium speed
up to 16 knots (29km/h). A high level of
automation allows for a crew of 108 which
is made possible in part by the ship’s DCNS
SETIS Combat Management System (CMS).
The vessel’s sensor fit include the Thales
Herakles S-band (2.3-2.5/2.7-3.7GHz) naval
surveillance radar and Artemis optronics
system, a Safran Defence Electronics
optronic fire control system and ElettronicaThales Sigen EW (Electronic Warfare) suite.
ASW capabilities include a Thales UMS
4100 bow-mounted sonar and UMS 4249
low-frequency Variable Depth Sonar (VDS).
The ship’s armament package includes one
Leonardo/OTO Melara 76/62 mm Super
Rapide main gun, two DCNS Sylver A43
eight-cell VLSs (Vertical Launch Systems)
for 16 MBDA Aster-15 Surface-to-Air Missiles
(SAMs) and two Sylver A70 VLSs for 16
MDCN missiles, plus two EuroTorp MU-90
torpedo launchers and eight MBDA MM40
Block-3 Exocet Anti-Ship Missiles (AShMs).
The two ‘Aquitaine’ class configured for
air defence will differ with a more capable
Herakles radar and four Sylver A50 VLSs for
32 Aster-15/30 SAMs.
DCNS, which builds and markets
the FREMM ships alongside its Italian
counterpart Fincantieri, has already gained
international export success with the

vessel, having delivered one ship to Royal
Moroccan Navy in January 2014 and one
to the Egyptian Navy on June 2015. DCNS
has now developed a new FREMM version
with an integrated mast incorporating
Thales’ SF-500 S-band naval surveillance
radar and enhanced CMS, which is being
promoted worldwide for a number of
requirements including the Canadian
Surface Combatant programme to replace
both the Royal Canadian Navy’s current
‘Halifax’ class frigates and ‘Iroquois’ class
destroyers. Developed with exports in
mind, this FREMM design will have air
defence capabilities thanks to its radar and
enhanced ASW and Anti-Surface Warfare
(ASuW) capabilities. Design studies for this
new vessel were launched in late 2015.
ITALY
The FREMM programme for the Marina
Militaire (Italian Navy) comprises ten ships
in the ‘Bergamini’ class, including six ‘general
purpose’ platforms enhanced to perform
ASuW, and four configured for ASW. With the
delivery of the ITS Alpino, the fourth ASW
variant, in the second half of 2016, the Italian
Navy now has five FREMM frigates with four
designed for ASW, and the ITS Bergamini,
the first-in-class which was designed as a
general purpose vessel. Five additional ships
are either performing trials or are under
construction.
Unlike their French sisters, Italy’s
‘Bergamini’ class employ a Combined
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The first-of-class of the
German Navy’s new ‘BadenWüttemberg’ class frigates.
A total of four ships will
accommodate the class
with deliveries expected to
be completed by 2020.

Diesel-Electric and Gas (CODLAG)
propulsion system based on an Avio/GE 32
MW LM-2500+G4 gas turbine, two electric
motors and four Isotta Fraschini diesel
generators. In design terms, Italy’s ships
differ from their French counterparts
in that their stern can be equipped to
launch and recover a RHIB (Rigid Hulled
Inflatable Boat). The Italian ships use
the Leonardo/Selex MFRA C-band (5.255.925GHz) naval surveillance radar and two
eight-cell DCNS Sylver A50 VLSs, although
employing the same Elettronica-Thales
EW suite. The general purpose variant
of the ‘Bergamini’ class has a weapons
package which includes the Leonardo/
OTO Melara 127/64 LW main gun, a Strales
Close-In Weapons System (CIWS) equipped
with the 76/62 Super Rapide gun and eight
MBDA Otomat Mk.2 Block-4 AShMs. Italy’s
‘Bergamini’ class ships optimised for ASW
share a similar equipment fit to the French
vessels, although they are also equipped
with MBDA’s Milas, the ASW version of
the company’s Otomat Mk.2 Block-4.
Fincantieri is currently offering its FREMM
design to satisfy the Royal Australian
Navy’s requirement.
Fincantieri’s export campaign has
so far gained the access to the Royal
Australian Navy’s (RAN) Future Frigate
Programme to replace its existing
‘ANZAC’ class frigates. The Australian
Department of Defence is expected to
select a bidder for this requirement in

2018, and commence construction in 2020.
According to Fincantieri, the ASW version
of Italy’s FREMM design, which is being
offered for the Australian requirement,
can incorporate the Australian-developed
CEA Technologies’ CEAFAR S-band naval
surveillance radar, with Fincantieri also
proposing the Lockheed Martin Aegis CMS
with the design.
Beyond the ‘Bergamini’ class, the
Italian Navy is planning the procurement
of a new multi-role combatant dubbed the
PPA (Pattugliatore Polivalente d’Altura/
Multipurpose Offshore Patrol Vessel),
with seven vessels (plus options for
three) expected to be constructed by
Fincantieri. The PPAs will be delivered in
three configurations, ranging from a light
configuration to support low-intensity
operations to a platform design for hightempo naval combat. Deliveries to the
Italian Navy are expected between 2021 and
2026, with one vessel to be delivered each
year except in 2024, when two ships will be
delivered.
With a light displacement of around
4500 tonnes, the PPA will have a CODAG
(Combined Diesel and Gas) propulsion
system with two electric motors for
low-speed operations, based on an Avio/
GE LM-2500+G4 32MW gas turbine, two
diesel engines and two electric motors,
while electrical power will be provided
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by four diesel generators. Capable of
accommodating up to two naval support
helicopters, the PPA will have a reduced
crew of 90 but accomodation for up to
around 180. This will be the first Italian
Navy vessel to feature a dual-band (C-band
and X-band/8.5-10.68GHz) AESA (Active
Electrically Scanned Array) radar currently
being developed by Leonardo which
will join the vessel’s IFF (Identification
Friend or Foe) communications and EW
sensors integrated in the ship’s forward
superstructure. The ship’s weapons
package will be based on the evolved MBDA
Aster-15/30, which will be joined by a 127/64
mm LW main gun and 76/62mm Super
Rapide gun. Meanwhile, the Otomat Mk.2
Block-IV AShM will be carried along with
Leonardo/Whitehead Sistemi Subacquei
Black Shark heavy-weight torpedo
launchers.
GERMANY
Last April, the first of four ‘BadenWüttemberg’ class frigates for the Deutsche
Marine (Germany Navy) underwent sea
trials. ThyssenKrupp Marine Systems
(TKMS) are building the ships which
displace 7200 tonnes and use a CODLAG
propulsion system based on a single GE
LM-2500 gas turbine providing a maximum
speed of 20 knots (37km/h) using dieselelectric propulsion, and 26 knots (48km/h)
using the gas turbine. The ships’ armament
includes a single 127/64mm main gun,
two Mauser BK-27 auto-cannons, five
Leonardo/OTO Melara Hitrole 12.7mm
remote weapons stations and two 12.7mm
machineguns. Raytheon’s RIM-116 Rolling
Airframe Missile will provide air defence,
with the vessel also equipped with Boeing
RGM-84 Harpoon family AShMs. The
vessels are expected to be deployed and
maintained in out-of-areas operations
lasting two years with crew rotations every
four months. In addition to the already
mentioned weapons package, the Atlas
Elektronics ANCS (Atlas Naval Combat
System) CMS will consolidate the vessel’s
sensors, communications and weapons
systems, the former of which include
Airbus’ TRS-4D C-band naval surveillance
radar which uses four antennae divided
between the two masts.
The first-of-class is expected to be
delivered by mid-2017 while the remaining
ships will follow by 2020. Based on the
aforementioned design, TKMS has been
developing a platform which could satisfy
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The Royal Navy will receive the ‘Type 26’ class
as a replacement for some of its ‘Duke’ class
frigates. The balance of the latter will be
replaced by the forthcoming ‘Type-31’ class.

the German Navy’s MKS-180 multi-role
combat ship requirement. In June 2015,
the German MoD (Ministry of Defence)
announced bidding plans for a ‘transparent
and open international competition’,
to procure a large platform, expected to
eclipse the ‘Baden-Wüttemberg’ class with
a crew up to 180 people and equipped with
more extensive, mission-specific modular
combat systems. The programme is moving
forward for a contract award for an initial
four ships and an option for two additional
vessels. The contract award could occur in
2017, with first deliveries following in 2023.
ROYAL NAVY
In March 2016, the UK MoD awarded
BAE Systems a $626 million contract to
continue the engineering development of
the Royal Navy’s ‘Type 26’ Global Combat
Ship class ahead of a planned transition
into construction. Designed to meet
requirements for a globally deployable,
multi-mission warship capable of
undertaking a wide range of missions,
from low intensity and high tempo warfare
to humanitarian assistance, the ‘Type 26’
class is expected to remain in Royal Navy
service until around 2060. The ‘Type 26’
class design has been down-selected for
the RAN’s ‘ANZAC’ class replacement (see
above). The November 2015 Strategic Defence
and Security Review, which outlines UK
government defence spending and strategic

priorities has capped the number of ships
to be procured at eight platforms to replace
the same number of ‘Duke’ class frigates
currently in service, with deliveries of the
‘Type 26’ class commencing from the mid2020s. Those ‘Duke’ class ships not replaced
by the ‘Type 26’ class will be replaced by
the new ‘Type 31’ class, which will also be
offered for export.
Displacing 6000 tonnes, the ‘Type
26’ design uses CODLOG propulsion
featuring a single Rolls Royce MT30 gas
turbine providing in excess of 28 knots
(51km/h), and four MTU diesel generators
powering two motors for quiet operations.
An innovative large flexible mission bay,
hangar and flight deck provides flexibility
to accommodate up to four RHIBs or
a single Boeing CH-47F Chinook size
heavylift helicopter. While featuring
accommodations for 190, the ‘Type 26’
class has a crew of 118 and a CMS combat
system based on a further development of
the ‘Type 23’ class’ BAE Systems DNA(2)
CMS, alongside a Rohde and Schwarz
communications suite and Raytheon
integrated navigation package. In terms
of sensors, the ‘Type 26’ will carry BAE
Systems’ Type-997 ARTISAN S-band naval
surveillance radar. The ship’s ASW suite is
based on the ‘Type 23’ class’ Thales Sonar
2087 VDS. The weapons package is based
on two VLSs carrying 48 MBDA Sea Ceptor
SAMs, Raytheon RGM-109E Tomahawk
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surface-to-surface missiles/AShMs and the
recently selected BAE Systems Mk.45 Mod.4
127mm main gun. The latter is aided by two
Raytheon Phalanx-1B CIWSs, two MSI
Defence Systems DS30M 30mm guns and
BAE Systems’ Sting Ray torpedo launchers.
SPAIN
With Spanish cabinet approval being
granted in October 2015, the Armada
Española (Spanish Navy) ‘F110’ class frigate
programme has been launched. According
to the Spanish MoD, construction of the
first ship will commence in 2019 with a
planned delivery in 2023, followed by
another four ships at one-year intervals.
This new 5900 tonne displacement
vessel being built by Navantia will
be characterised with a single-block
continuous superstructure providing a low
radar cross section and a single integrated
mast. The ship’s CMS is an evolution of
Indra’s Scomba CMS. Weaponry will
include Raytheon RIM-66 Standard
Missile-2 family and Sea Ceptor SAMs.
Navantia has already sold its ‘Álvaro de
Bazán’ class frigate design as the baseline
for the RAN’s ‘Hobart’ class destroyer. The
past twelve months has witnessed frenetic
activity in the global frigate and destroyer
market, and this looks set to continue into
the next year, with further developments
and procurements in the offing, not only in
Europe, but around the globe.

Thomas Withington
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France has been a major
contributor to the
UNIFIL mission, with the
French Army deploying
its CAESAR selfpropelled howitzers.

LOCAL
STABILITY IN
TROUBLED
TIMES
The 34-day war that erupted in Lebanon in 2006 involving the Israeli
armed forces and the Hezbollah insurgent organisation resulted in
an expansion of the mandate of the United Nations Interim Force in
Lebanon (UNIFIL).
Dr. Alix Valenti
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O

n 11 March 1978, following
years of mounting tensions
between the Israeli government and Palestinian armed
elements, principally the
Palestinian Liberation Organisation (PLO)
insurgent group that had been relocated
from Jordan to southern Lebanon
following the war fought between the PLO
and the Jordanian armed forces from 1970
until 1971, known as Black September, the
Fatah faction of the PLO executed the
Coastal Road Massacre. This occurred
Israel’s Highway 2, which runs along the
country’s Mediterranean Coast, resulting in
the deaths of 38 Israelis.
Israel retaliated on 15 March 1978 by
launching Operation LITANI directed
against PLO bases in South Lebanon ,
invading and occupying the entire southern
part of Lebanon. This triggered immediate
protests from the Lebanese government
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to the United Nations Security Council
(UNSC) against the Israeli invasion.
As a result, on 19 March 1978 the UNSC
established UNIFIL through Security
Council Resolutions 425 and 426, and
sent the first peacekeeping troops to the
area on 23 March 1978. The mandate of
UNIFIL was threefold: ensuring respect
for the territorial integrity, sovereignty
and political independence of Lebanon
by “confirming the withdrawal of Israeli
forces from southern Lebanon;” assisting
in restoring international peace and
security along the border and between
(Israel and Lebanon); and assisting the in
the full recovery of Lebanese governmental
authority in the south of the country.
On 6 June 1982, Israel launched
Operation PEACE FOR GALILEE (OPG)
which saw a second invasion of southern
Lebanon by the IDF (Israeli Defence Force)
after renewed attacks by the PLO mounted
against Israel from southern Lebanon, and
the assassination attempt on Shlomo Argov,
Israel’s ambassador to London, on 3 June
1982 perpetrated by the Fatah PLO faction.
During OPG, Israeli troops occupied
West Beirut, subsequently triggering the

UNIFIL

The Irish Army has been one
of the major contributors to
the UNIFIL mission. As of May
2016, just under 200 Irish troops
were supporting the mission.

deployment of US, French and Italian
peacekeeping forces in the capital. It was
only in 1985, and after the withdrawal of
US troops from Beirut in 1984, that Israel
carried out a partial withdrawal of its
forces, however retaining control over an
area of southern Lebanon. The complete
withdrawal of Israeli forces was eventually
triggered in May 2000. This occurred
following the collapse of the South Lebanon
Army, a Lebanese Christian militia allied
to the IDF fighting the PLO and Hezbollah,
and rapid territorial advances by Hezbollah
in southern Lebanon.
In June 2000, a special UN team
complete with a cartographer and
assisted by UNIFIL undertook the task
of identifying a line on the ground that
corresponded to Lebanon’s internationally
recognised borders. Both Israel and
Lebanon agreed upon the UN’s border
demarcation, commonly known as the
‘Blue Line’ for its visible blue demarcations
on the ground. The Blue Line was to be
patrolled by both UNIFIL troops and the
Lebanese Armed Forces (LAF); however the
Lebanese government refused to send LAF
troops to the Blue Line as long as there was
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no comprehensive peace concluded with
Israel. The LAF were eventually deployed in
late 2002, leaving a gap of two years during
which Hezbollah gathered legitimacy
in southern Lebanon by performing a
number of governmental functions such as
monitoring the Blue Line and maintaining
public order, as well as providing public
services such as health and education,
although the organisation had little
cooperation with UNIFIL.
Despite regular violations of the Blue
Line by both parties, the situation in south
Lebanon remained stable until 2006,
when tensions between Hezbollah and
Israel culminated in the former launching
several rockets from Lebanon towards IDF
positions on 12 July 2006. This triggered
a war between the two forces that ended
on 18 August 2006, following the adoption
of UNSC Resolution 1701 on 11 August
that called for an immediate ceasefire.
The extent of the war’s damage, on both
a human (1187 people died and 4092 were
injured in Lebanon according to official
figures) and an infrastructural (bridges,
roads, factories, markets, homes) level
resulted in a decision by the UN to expand
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Comparatively new
platforms such as the VBCI
have been deployed to
Lebanon to support French
Army operations there.

southern Lebanon, as Mr. Goksel indicates,
is considered a great achievement on
its own. Doubts may exist as to whether
UNIFIL could handle a full escalation of
hostilities, “but the situation would be
significantly worse for the local population
if (UNIFIL) was not there”, says an

anonymous member of the French armed
forces who has supported UNIFIL.
IMAGINE A BLUE LINE
Since 2006, the ceasefire has held, and
a semblance of stability has returned to
the area. This, according to Mr. Goksel, is
Thomas Withington

UNIFIL’s mandate and troops: reduced to
approximately 2000 in August 2006, the
number of troops was increased in the new
mandate to accommodate up to 15000.
Although in the short-term the beefedup UNIFIL has brought relative stability in
southern Lebanon, the mission lacks the
broader vision that could contribute to a
roadmap to UNIFIL’s eventual exit after
38 years. “UNIFIL’s main accomplishment
was its role as a conflict control mechanism
(which allowed) the people of southern
Lebanon to return to their homes,” says
Timur Goksel, former senior adviser and
spokesperson for UNIFIL. This may appear
like a minor accomplishment for a mission
that was established in 1978 and which had
an initial mandate to restore international
peace and security. Indeed, over the past 38
years hopes for a peaceful resolution to the
animosities between all of the belligerents
have been continuously marred by regular
violations of the Blue Line.
However, while the end of hostilities in
south Lebanon may still seem a long way
off, the fact that “homes, towns and villages
have all been successfully repaired” in

The French Army has deployed around
35 VAB armoured personnel carriers to
support the Force Commander Reserve
rapid reaction force.
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The German Navy deployed its ‘Elbe’
class replenishment vessel the FGS
Mosel to support the MTF, the first UN
peacekeeping mission deployed at sea.

in no small part due to the presence of a
UNIFIL force now including 10497 troops,
which keeps belligerents from escalating
hostilities “out of respect for the UN”.
According to the UN, at present a total of
10497 personnel support the mission, from
40 Troop Contributing Countries.
Andrea Tenenti, spokesperson and officer
in charge of public information for UNIFIL,
explains that the mission on the ground
is organised into two sectors: the Western
Sector, which is under the command of
the Spanish contingent; and the Eastern
Sector, which is under the command of the
Italian contingent. Additionally, within
the framework of UNIFIL’s extended
mandate under UNSC Resolution 1701
(see above), it was decided to establish a
Force Commander Reserve (FCR), which
is made up of 850 French soldiers. The
FCR is deployed in both sectors and its
purpose is to provide a rapid response force
throughout southern Lebanon.
The Italian contingent is deployed
under Operazione LEONTE (Operation
LEONTE) and contributes approximately
1100 troops to the mission, according to
the Italian Ministry of Defence (MoD),

with its headquarters located in Shama
(Western Sector). It has a manoeuvre task
force called ITALBATT, which contributes
to the patrolling of the Blue Line with its
Iveco VTLM Lince four-wheel drive tactical
vehicles and Centauro infantry fighting
vehicles/tank destroyers. The VTLM Lince
has modular armour which can protect the
vehicle against ballistic and mine threats.
The Centauro provides protection against
12.7mm ammunition and shell fragments,
and an enhanced armour protection
over the frontal arc providing protection
against 20mm ammunition. The Spanish
contingent participates in UNIFIL under
Operación LIBRE HIDALGO (Operation
FREE HIDALGO) and has contributed
between 600 and 700 troops to the mission
since 2012, according to the Spanish MoD,
with headquarters located in Marjayún,
in the Eastern Sector. According to local
sources, Spain also contributes VTLM Lince
as well as UROVESA VAMTAC four-wheel
drive vehicles.
The exact number of the vehicles being
used in Lebanon by Italy and Spain is,
however, unknown. The French contingent
contributes to the FCR through Opération
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DAMAN (Operation DAMAN). It is
supported in its mission by 16 Nexter VBCI
infantry fighting vehicles and 47 Panhard
VBL four-wheel drive tactical vehicles,
plus 35 Nexter VAB armoured personnel
carriers. The VBCI is equipped with a oneman Nexter Dragar turret (which can also
be carried by the VAB), equipped with a
dual-feed M811 25mm cannon and a coaxial
7.62mm machine gun. The VBL is equipped
with a PL127 turret, mounting a 12.7mm
heavy machine gun that can be replaced
with a 40mm grenade launcher if needed.
The French army also makes contributions to UNIFIL outside the FCR in the
form of two Thales Samantha surfaceto-air missile fire control systems which
use Thales’ TRS-2630 S-band (2.3-2.5/2.73.7 Gigahertz/GHz) ground-based air
surveillance radars and one MBDA Mistral
short-range Surface-to-Air Missile (SAM)
system. Additional platforms which have
been deployed to support France’s UNIFIL
contribution include the Euro-Art COBRA
C-band (5.25-5.925GHz) weapons locating
radar, GIAT/Nexter AMX-10P tracked
armoured personnel carriers, Nexter
CAESAR Self-Propelled Howitzers (SPHs),

GIAT/Nexter Leclerc-Series 2
main battle tanks and GIAT/
Nexter GCT-AUF2 155mm SPHs.

Thomas Withington
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for the MTF. This can hinder
the ability of the mission to
fulfil its objective, which also
includes training the Lebanese
Navy to autonomously patrol its
territorial waters. Indeed, “the
Lebanese Navy depends heavily
on foreign donations for the
acquisition of modern boats as
well as for the maintenance of
its existing fleet,” continues Lt.
Cmdr. Hild. “Thus it consists
mostly of old, small units which
can’t stand a solid sea state.”
In the absence of a clear plan
to overcome this significant
challenge, the MTF will have to
continue training the Lebanese
Navy despite the latter’s
inadequate capabilities which
seriously limit its efficiency.

UNIFIL AT SEA
Beyond the land deployments
discussed above, Resolution
1701 considerably expanded
UNIFIL’s mission in Lebanon,
which was not only limited to
the presence of peacekeepers
in south Lebanon, but has also
been extended to implement
the first ever Maritime Task
Force (MTF) in the history of
UN peacekeeping. The objective
of the MTF is to provide
support to the Lebanese Navy
in monitoring its coastlines to
prevent “sales or supply of arms
and related materiel to Lebanon
except as authorised by the
ROADMAP TO EXIT
Government,” as stipulated in
In 38 years, UNIFIL’s greatest
Resolution 1701.
achievement has been the ability
Currently, Rear Admiral
to maintain a relative level of
Claudio Henrique Mello de
stability in a very volatile part of
Almeida, from the Marinha
Lebanon. “The relations between
do Brasil (Brazilian Navy),
Among the platforms deployed by the French Army to support
the troops and population are
commands the MTF, which
the FCR dimension of the UNIFIL mission is the AMX-10RC
very positive, partly because
comprises seven ships and 800
reconnaissance vehicle.
there is a strong humanitarian
sailors. The BRS Independencia,
commitment by UNIFIL to
Brazil’s ‘Niteroi’ class frigate
facilitate vocational training and
is the flagship. It has a
medical assistance,” observes Mr. Tenenti.
armed with MM40 Block-2 AShMs. The last
displacement of 3550 tons, and it is armed
This is confirmed by French military
contribution to the MTF is the Deutsche
with MBDA MM40 Exocet Anti-Ship
sources who added that, as opposed to the
Marine (German Navy’s) ‘Braunschweig’
Missiles (AShMs) and Aspide SAMs, plus
class corvette, the FGS Braunschweig, with a context of other peacekeeping missions,
Alliant Techsystems/Orbital ATK Mk.46
the population in southern Lebanon “is
displacement of 1840 tons which can deploy
torpedoes.
aware of the limitations of the mission and
the Saab RBS-15 family AShM.
Bangladesh contributes to the MTF
is grateful for the relative stability that its
Communications across the MTF are
with the BNS Ali Haider, its ‘Type 053H2’
presence brings.”
facilitated by the Groove Chat written
class frigate and the BNS Nirmul, its ‘Durjoy’
However, the mission appears to
messaging and chat application which can
class corvette. The BNS Ali Haider has a
operate separately from the much wider,
run on a laptop (provided through the UN),
displacement of 2000 tons, and is armed
more intricate context of the Middle East’s
using the Windows operating system and
with China Haiying Electro-Mechanical
security situation, and Lebanon’s relations
transmitted across Very High Frequency
Technology Academy C-802A AShMs, while
with its neighbours. According to Mr.
(30-300 megahertz) radio and satellite
the BNS Nirmul has a displacement of 650
Goksel, “nobody in (UN) headquarters really
communications between all these ships,
tons and is equipped with China Aviation
thinks of the challenges and what must be
MTF sources informed Armada.
Industry Corporation C-704 AShMs.
done,” therefore maintaining a status quo
Although since the start of its
Indonesia contributes, the KRI Bung Tomo, a
highlights the mission’s “lack of a roadmap
operations in October 2006 the MTF
‘F2000’ class corvette with a displacement of
to exit” says Lt. Cmdr. Hild. Moreover, while
has “hailed more than 70000 ships and
1940 tons, armed with MM40 Block-2 AShMs
it is clear that the expansion of the forces’
referred about 8000 vessels to the Lebanese
and BAE Systems/MBDA Sea Wolf SAMs.
mandate and troops has proven beneficial
authorities for further inspections”, as
Turkey, meanwhile, contributes is the
in maintaining stability in the short term,
indicated on its website, the MTF is not
TCG Zipkin, a ‘Kilic-II’ class fast attack
Mr. Goksel and French military sources
without its challenges. The fact that this
craft with a displacement of 548 tons armed
voiced serious concerns as to how so many
is the first UN mission with such a force
with Boeing RGM-84 Harpoon family
different troops, serving so many different
means that “the UN has limited experience
AShMs, while Greece also contributes a
national interests, would coordinate in the
with naval requirements” says Lieutenant
fast attack craft, the HS Grigoropoulos,
Commander Thorsten Hild, a spokesperson event of another war.
with a displacement of 580 tons. It too is
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